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The Fourteenth Annual Meeting of the California Mosquito
Control "ssociation was called to order at 9:30 a.m., Monday,
Februaryv 25, 194€, in Room 113, Asriculture Hall, University of

" California, Rerkeley, Califoraia, by President W. P, Menefee.

Pregsldent lMenefes: This meetins of the California Mosauito Control
Hssoclation will please come to order. I will ask Assistant Dean
“tanley R. Freeborn of the Collere of Agriculture to give his
addres® of welcome,

Dr, Freeborn: I think it is somewhat oueer that from time to time

am aske o0 oven meetings belng held here on the campus by various
groups about whose work I know practicaelly nothine, and they grive me
an hour or sc in which I have to hold fortk. Then along comes a
mosquito abatement conference anid, though I do know something about
mosguitoes, they let me make an openirng address and give me flve
minutes., However, I nrowise vou I am going to take more tran five
rinutes later on, though at this time I will be very brief. All
through the conference, whenever I can horn in, I'll be doing so
because there is nothingz closer to my heart than mosaulto lore and
mosguito control. I am not ~oing to take time now to say anything
about mosouitoes or the importance of the work. You know that
better than I “do.

The one thing in the way of welcome I would like to leave
with you 1s just the manner of apyproach we had this year about
holdings the meeting here. It was extremely gratifying to us to
have th:s program chairman call and ask "%¥hat days can we have the

meeting this year®”’ This is the way we like to have it. We like

to hnave vou think of this iInstitution as hesdquariers for the work
that 14 foing on not only in Zalifornie but in some of our neigh-
boring statcs. You are alwavs welcome here an? if there 1s anys
thing we can do for you in order to make vour stay more vleasant
or instructive, Just let us mow and we will be only too havny to
oblige in anv wav we can.

The~e used to be 2 dav at the University when we had
pos=1bly three neopnle who were vitally interested in mosquitoes.
Now we are floode?d wilth peovle who are moscuito exnerts., For
example, recent adilitions to our =taff incluile Foddman, Dourlas
and Ralley, who have come to u- with s long backeround of exper-
lenece 1n mosquito ceontrol in varioun areae, e ~re entomologically
spaaking, just "lousy" with exuorts now. In agriculture, in
public health, 1in entomology, and 1in various other vhases we can
be of assistance to you. The university is herc to serve you end
to serve thc publiec.

I am asked to turn this meeting over to Harold Gray at this
point, so Just let me sav I hope vou have a grand time hecre.

Mr, Gray: Thank you, Dzan Freeborn. Wc are always glad to be around
ere ~- aven those of us who are here a good part of the time.

, Ve are now to hear the report of our Secretary-Treasurer,
E. Chester Robinson.
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Mr, Robinson: The Agsocl~tion 1e in excollent financlel cohdition,
heving ¢ash on hand as of Fsbrusry 25, 1946, the sum .of %420.97, I
present this revort of recelobs and expenilturss. 4

Mr, Gray: Thank you, Chester, Thls detailed report will be pub-
TTshed as & supplement to the Proceedings of this Conference

The next matter of business sesms to bs the appointment of
cartain co mlttees, '

Mr. Mensfee: The Nomlnatins Cornittee 1s to be composed of Emerick,
Campbell ani Crav, ‘ '

Gelb, Crav, Mapes, “ur-hv and Fanghborn are asked to serve
on the Jawvs and lieans Comnittsae,

These co mitteos ar: scheiuled to repert at 1:30 today.

Mr, Cray: There are two or three things I would like to mention at
this time. I ask each one of you to be sure to rerister. I also
c21l attention to the fact that ws have a few coples of the Proceed-
1ag3 of the last Conferencs, They are avellable 1. you would 1like
to hsve them ani will -eo the Secfctary-Treasurer. I will leave
them here on the decsk,

The first peper we ars to have 1s by a man whom I think has
trained and taught most of uz on the Paciflic Coast., He 1i# respon-
sible for more mosoulto work than anybordy el=e. He and Col, Bradley
are the grand old men in this fleld of work. I take srezt pleasure
in nresoenting Professor William 3, Herm-,

Prof Herms: TBeforc rreeentinr my navner I wish to remark that the
fIrsT Infor ‘ation (verbal and confldcntial) concerning an extra-
ordinerilv notent (alwost miraculous) insecticide known as Cesarol
was reecivel hv us st the Army “chool where I was stationed at the
time earlv in 1¢43. So fer asa I am aware the firat informstion
(rostrieted) for use in Instruction was dsted sometime in March
1944, Many of vou know that Ferms' anl Grav'e rovised (1944)
adition of Mosculto Control wee hald un <everal months vnider censor-
ship becruse of a trief inclusion of somc exmerimentsl data (nur
own) coancerning the use of DOT a= the Inssctlieclids hed then hecome
"popularly” nown. Cur work had bzsn donz on mosauito larvae and
pupnsac.

It was not untll Cctober 1¢43 that some highly nurified
DOT became avallable to me for exnmerimental work and my tests with
minute dosagss tegan after my relcasze from th: Army and my return to
the"University or California,
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SC¥7 COMPARATIVE LABORATORY TESTS WITH KINUTE
DCSAGES OF DDT, 666 AND 57D ON
HCRAUITC LARVAE AND PUPAE

Ty ¥11liam B, Herms,
University of C=lifornia, Berkeley

While conducting some exnloratorv laboratory tests with
DDT (dichloro-diphenyle-trichlorocthane) on the immature stages of
wmosqultoes during Decambor of 1943 the author was impressed with
the high toxlcity of minute dosaczs of thie chemicsl., The pro-
cecdure consistsd of nlacing ten full grown (fourth instar) larvae
and ten pupae of Culex tarmalis in a small tumbler containings 50 cc.
of tap sater and Then 233ing DOT (purificd ©B4+7) dissolved in so-
called ahsolute alcohol so as to produce when a2dded to tap water
dilutions of DDT ranging frow one million to six hundred millions,
l.e., 1 »art ODT to one~, two-, filve-, ten-, thirty-, fifty., one
Lundred-~, two hundred-, and six hundred million parts of water,
Dilutions of one part per million killed oll lervae in about one
hour; dilutions of two millions killed in loss than one and -~ half
hours; pupae were killed within twelve hours. Weaker dilutions
recuired progresaslvely longer time to kill the larvac and iid not
k311l all of the pupae; however, as the adult mosouitoes emerged from
survivine pupae most of them Aled on ths surface of the water. Thus
a dllution of one part DDT to 30,000,000 parts of water killed all
the larvae 1n about fifty hours; two of the ten pupae were dead 1n
72 hours, howsver, clght adults had emerged, six of them dead on the
surface, and two woere apparently normal,

At dilutions of fifty millions, eight out of ten larvae
were killed in 72 Iours, two succeeded 1n pupating and at the end
of 96 hours there werc no puvae left, twelve adults having emerred
normally and werc alive, thus Indicating no ill effect on the adults
or pupae at tlis concentration. Though concentrations as low as one
part DDT to 600,000,000 narts of water werse use?l in these tests the
results were inconclusive. In all cases third eni fourth instar
larvee and pupae similarly confined in recevntacles of tan water but
not dosed with DDT cqrrieﬂ on normelly, Room conditions varied
1ittle from 700 F and 50% relative humiddty.

It was furthermore observed while conducting the<e early
tests that sufficlent DDOT re=sidus remained in emptied containers
having 1238 2 4ilution of one part per million to kill all fresh
larvae addei to refilled (fresh tan water) containers in about one
and a half hours. A second change of fresh tap water resulted '
likewlse 1in the death of larvae in less than eighteen hours. Aiult
mosqultoes placed in a 4Ary jar which had previously conteined a
dilution of one part DDT to 6,000,000 parts water were killed on
contact withh the walls of the glass in 24 hours, the jar havinf bsen
Ary by cvaporstion 57 days.

Further tests of a preliminary neture were made at intsrvals
during 1644 and early 1945 using various speclcs of culicines par-
ticularlv Culiseta inornata and Culiseta incidens. No difference
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the several speciecs listcd were uscd inélscriminately
tests., Third instar lervae ~r: killed more culckly
as are =180 the larvee of gmaller species.

0 1945 the auvthnor secured some samples of hexacliloro

chemicel known 23 666 (Cg Hg Clg), sald to have been
by Michae¢l Farailay in 1825, Thls chemlcal was sinll-

me¢ with rather interesting results particularly in the

wo lsomers tested had decidedly difforent toxic

5 trace of gamma 666 (unnurified) dissolved in absol-
lutidén unieterinined, stirred into 50 cc. of tap water
killed all in ahout onse hovr. A similar dilution
Lol killed all larvae in 2hout twenty-two hours.
nt with a trace of 2lcononl or xylol alcne Aid not
ves. Dosares with similey dAllution of the delta

r xvlol o~ alecnhol nroved ineffcctive after 72 hours
p further work wrs doie with this latter isomer,

s made with more hichlv purified (2307) gemma 686
11a7 r-eulte ~n? Ilecontinued later In favor of the
iflied (CO4%) materisl ae =ot forth bholow.

N

B

ove Acscribed crude proliminery teets led to a =cries

and simulitaneous tests. 1In these teosts purificd DDT

fied 666 panma (€0-%) were used, and in addiition »

purified DDD (3ichloro-iivhenyl-dichloroethans also

I'DE*), Stock solutions of the various chemicals were

lute alcohol to constitute a A1lution of .01 mg. per

c early tests, small fliass tumblers were used con-

»f tap water; fourth instar larvae and »uvae (ten

rate containers) of Culiseta incidens wore tested.

in tap water ant 4iTutIons of nlcohol alons. (See
dilvtions wore made by stock solutlon in sufficlent

micro-pipatte) to the tanm water contalining the

or nupa: to make th» lesire? 4ilution. Cbviously

re onlv appvroxlmate due to several factors, such as

arity of the chemicel, the uncertain accurscy of

hoth tap water and solutlon. ILarvas cventually after

ing several times dropped to the bottom whon overcoms

» but contimued to squirm and jeork for several ninutos,

11 ag down only when thev dil not rise on taovping the

=3
v

obles at thie onanine of the sionhon frezouently caused
Pupaec urually 1ie4 at the surface, varv few sinking
immtll later. Punas wore recorded as dead when no

movement was obaeerved,

¥RUE, I, 1-Dicrldoro--, 2-bls (p-chiorophenyl)cthane, as 2n

anctphelline larvi

pp. 13"14.

lcide, by Deonler and Jones. Science Jan. 4, 164¢€.
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TABLE 1.
A Typical Series showing Some Comparative Tests with Minute
Dos..ges of DDT, 666, and DDD on Larvae (Fourth Instar) and
Pupae of Culiseta incidens. Room Temperature 70°F; RH, 50%

DDT (9845) s ol DDD (99%)
~pproximate LAVa. PUPAL LARVA PUPAZ LaiVAZ PUPAL
dilution in 90% Down 100% 1003  90% Down 100% 1003 90% Down 1005 100
tan water Dead Dead Dead Dead ‘ Dead Dead
1,000,000 25 min. 60 min. 6 hrs. 20 min. 35 min. 4 1/4 hrs. 30 min. 65 min. 7 1/2 hrs.
2,000,000 35 v 75 7 9./27" 50 % 85 g1/l " 35 n 150 " no test
?ooo.,ooo 65 " 115 " 91/2r g0 n 135" 712 v 55 ° 150 » m
4,000,000 80 " 135 " 30 " 100 " 140" 15 60 " 180 '+ nm
5,000,000 100 "™ 195 "™ 30 " 105 " 195 " Le m g5 120 " 32 hrs.
10,000,000 450 29 " W70 55 " —
20,000,000 650 65 " 70 n




s 5

(6)
ISCUS"ICN

Because of tre wides wariatlion in results ohteained 1n teets
with dilutions weslker than 1 »nart w»ner 20,000,000 .these are not
included in Table 1. Coneidaoreble addltional worlk will be nscessarv
with wea¥er Jilutions altronugh manv teste were made hy the author
with diluticns of 1 vart per 30,000,000: 1 to 50,000,000; 1 to :
100,000,000; and 1 to 150,000,000, Tho results were too scattereld
2nd too uncertaln to nermlt of oroner analvsals in this dbrief wnaper,

The scries reported in Table 1 wes replicated many times
with fairly even results. It would appear that = “ilution of DDT
down to 1 part per 20,000,000 for fourth instar larvae and punae 1is
falrly dependable. 4 diluticn of ¢uve of 1 part per 10,000,000 for
larvee and 1 pert ner 20,000,000 for pupnse seems also to be depende-
able., It 1s interesting to note that 666 has considerable pupacidal
velue., DDD as far as the teosts have been done glves about the same
results as DOT, The true toxlc efficlency of the larvicldes 1s not
raflected in Tahle 1 for dilutions under 1 part per 5,000,000, since
ths alcokol aleone in dilutions stronger than this has lcthal effect
on both larvae ani puvae though at a slower rate. Further work 1s
in oroeress and the data vresented in this paper are 1in the naturs
of a prorress revort.

Mr. Gray: Thank wvou, Professor Fsrms.

e will have a8 <ilacussion of thrse mattere leter after this
first scries of raners has bhean presentad,

Te are now to herr from Dr. Stewart on "The Uss of DOT in
Controlling Houschold Insecct Peosta,”

THE USE OF N7 IN CONTROLLING VWCUSEWCLD INSECT PTRTR
Dy M, A, “tewart
Taiverealty of California, Rerkelev

The wildespread publiclitvy that nas ween glven to DDT and 1its
efficizaevy as an insecticide has resultad in intense intereect in and
demand for this material for the control of hourchold, and other,
insect posts., Conscguently, mosquito sbatciaent officials, as well as
others engaged 1n tihe control of noxious insects, are bombarded wlth
requests: for infermation on the use of thls new insecticide and
thereiore must he in a position to offsr sound =2dvice reolativo to its
anpronrlatc use and proper sofsty precaviions.

DDT acts as both o contact and stomach poison but it does
not ki1ll all kinds of insects. Against those 1lnsects which 1t Aoes
¥ill, 1ts action is slowecr than that of some of our most cormon
insenticides, Ites most unususl property 1s its prolongsed residual
foect.

DODT has been relzased forlpublic use In a great varietyv of
forms =2n? these numcecrous praparations contain DDT in varying amounts,

'Thereforc, thes 1labsls on the containers shoul?d be resd carefully in




(7)

order to ascertain that the propristary materials contain sufficient
smounts of DDT to be effectlve.

011 solutions of DT, emploved g8 residual aprays, must
centain 2t least five per cent DDT to be efleetive. If the manufec-
turcr's label 1ndicates that a DOT isomer or by-product 13 the
ective ingredient, an eleht to ten per cent solution 1s neccssary to
obtaln satisfactory results, Some of the solvents used in oil
solutions of DNT ere inflammable., Therefore, precrutions should be
taken against the danger of fire. Also, some of these solvents may
damase furniture and floors.

A number of dry mixtures of DDT arc avallable for use as
dusts. For houschold insects, thesc dusts should contaln no less
than ten ver cent DNT,

Aoueous susvenelions are made from DODT powder contsining =
chemical which permits the D07 narticles to be susnended readlly in
water., Such =usovensione should contain five ver cent DDT. They
pre<ent no fire heazard, but thev lesve a whlte svotting on dark
surfaces and window glass,

Trulsions arec made from DOT plus »n orgnanlc solvent and an
emulsifisr, Frou tliese emulsions rz<idual °pruv= containing five
per cent or more DDT may be prepsred.

Paints containing DOT have been developed, but no recommen-
datlion as to thoir cffectlveness can be made at the present time,

' When residual spravs are employed, comnlete coverage of the
sprayed surfaces rust be sffected. This may be donec easily and
successfully by means of a small nower sprayer or a naint hrush.

One should not vermit oll solutinns nr emulsions of DDT to remain
In the sprayers becausc they will rust the spray tanks, rot the
gaskets and plug the Lhose and nozzle.

Dust guns are used when DDT is emnlonyed as a powder.

In ordar to avoill spotting when DDT sprays arec used,
varnished flrors ani Jark linoleum should be covered with newspapsrs
ani darked stsined furniturc should be cevired., Shades may be
pulled down to prevent aspotting of winiow plass. Light wall
surfaces should be wiped with a clean, 4dry cloth before snraving to
remove the dust, Otherwlse, the dronlets of snray willl conllect
particles of dust and leave 2 dirtsontted wall, Some wallpavers,
especlally these of certaln shades of blues or green, mav be spotted
by DDT sprave. Calcimined surfsces shculd nct he spraved, because
" the spray mey cavse the celcimine to run.

The following houscholl 1insects may bs succaesfully con-
trolled with DDT., Sprayving or nainting the reeting places of
houseflies with a five ver cent DDT solution, emulsion or suspens
sion will cive excellent results and the residue will remain cffece
tive for three months or lonser undsr averarc condltions,
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Adult mosoultoes within buildincs may be contreclled by spraye-
ing the wall surfaces and cellings, especlally the dark corners, por-
tions of walls behind pictures and furniture and other undisturbed
nlaces. Cockroaches may be killed by blowing ter per cent DDT dust
intn their hiding places or by spraying such places with a five per
cent soray, After such treatment no marked results should be exnected
for at least a week. Bedbugs are killed with moset remarkable success
after forty-eight hours exposure to n filve per cent DOT spray apn»nlied
tr mattraesses and bedsteads and, in heavy infestations, to the cracks
end crevice~ in which theee insects hilde by day. A ton mer cent DOT
powder or = flve ver cent spray rlves excellent control of fleas, A
single ervnlication of dust may bo effective for as lone as elphty Aaye,
Most dogs, but not cats, infested with fless mav be duetsed with a
ten per cent DDT powder, MDT 1« eoffcctive aralngt =ome eneclee of
ants., A five per cent spray or a ten ner cent dust 1e aponlied over
the surfaces of nredetermined polnts of entrance into hou-eholds, DDT
dust may be blown into ant nests when they ean be loceted, but eprevs
arc not effective in tkec trestment of nests beecause tkey merelv esrVe
to repcl the ants., Silverfish mey be controlled with DOT by employing
the same technloues as used arninst cochroaches.

It must be remcmbersd alwnys that DOT 1s a poilsonious mt-
erlal, It should bec used carefully and with adequate safety pre-
eautions. Furthermore, it must he recognized that many of the sol-
vents, as well as the DDOT itself, are toxlic, One should always avoid

‘pernitting oil soluticns from coming in contact with the skin because

DOT in oil is rapidly absorbed dircctly through the skin. If clothing
becomes wet with a DOT solution it should be rcmoved immedlatély.
Whensver oll solutions of DDT come in contact with the skin, 1t should
be promptly and thoroughly washed with warm water and soap. DDT mix-
tur~s should be prepared: out-of-ioors or in spcclally ventilated rooms.
Groat care should be exercisecd to avoid contamination of food with any
tvoe of DDT preperatlon, If DOT is accidentally swallowed, the patient
shoul? drink mustard water lmmcdiately to cousc vowlting, and 1 phy-
siclan should be se2n at once. Maetard water 1s prenarcd hy dissolving
one tableepoonful of mustard in a rlass of water. One should not allow
NDDT Austs to remain on the <kin and in using such duste exceesive
inhnalation should ba avolded., ‘%dsouatec nrocautions must he talken to
prevent mieteking storel DODT vowler for foodstuffe, Pereone apnly-

ing DDT in appreciable ocuantitles should weer nooprenc gloves, ropgles
and an approopriate resnirator.

Mr., Gray: Thank you, Dr, Stewsrt, for thil< very excollent and woll
organized paver, I noticc you uce the method of the ol? deorky prcachor
who sald "First I tclls trem wast I'sc noin' to tell 'em; then I tells
‘em; and then I tclle 'em what I told 'em, '

At the scssion this evening (at 7:30) there will be oppor-
tunity fer a rencral discussion cof our problems, At that meeting we
will have some of the experts herc try to answer your questions. If,
a8 we go along tonday, vou have questions that come to mind, or if you

o o
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already have prohlecms vou woull like to hear “lscuwsed, plcase write
them out on 2 picce of pooer 2nd leave them in the box we have here,
The answer=s wlll be as=igned to those considcrbd to b2 the most ox-
vert alone that particular line,

H. H. Steze from Washington, D. C., a2xnectasd to be hore
and at this time was to have rlven a naper on "ODT COffers Two New
Methods for Controlline Anonbeline Moscuitocs.? However, EHarry was
unexpectedly called to S“outh America, so his pancr will bz rcad by
C. ¥. Giullin, of ths U, €. Purceu of Entomology and Plant “uarantine,
whom we arc most hanohy to welecomz here again from Portlanid, Oragon.

(Note: Mr, Stage's vaper was illustrated by Kodachrome Slides.)

DDOT CFFERS TWO NTW METHODS
FOR CONTROLIING ANOPFELINE “OSQUITORS
By H. H. Stage
Bursru of Entomology and Flant “uarantine
fgricultural Rescorch Administration
U. S, Departiront of Agriculture

Ths devolopment of DNT as an agent for contrelling mos-
cultoes has suggestzd two new methods which are particularly effectivs
in decstroving triose spcclces that carry malarias Early in 1943, only
a few months ofter the first sample of DDT hqi reachsd the Unltrd
States, research conducted at the Orlando, Fla., laboratorv of the
Bureau of Entomology and Plant “uarantine domonstrated that at last
a chemical was at hand which, when spraved on the walls and ceilings
of buildines, would leave a residue that would be continuouslyactive
in killinp thc mosauitoes thet rcsted on it. After three vears of
accelerated recscarch we boelieve that the ereatest promise for DDT
in malari~ control 1s 1its use ~s & rssiiual sorav.

The second new method offersd hy DDT 1s the use of aire
craft to apply an insecticldc against both adult 2nd lervel 2anopheline
ponulations in one treoatment. This 15 the first time in the history
of medlcal entamology that 9rn insectilcide has kllled adult mosquitocs
over large areas whon =295plied %y maans of alrcraft.

The ide= of reiucing tre numbsr of ononheline moscuitocs
by aprayling the interlor of dwollings 1s not new. Conspicuous
rceults have been rcrorted by workers in Africa end India, Lowever,
these ploneers uscd Sp2ce snravs of ovrethrum at weskly intorvals,
wheroas by properly using DDT on tho dtlurnal rcating nlac .8 of the
adult we can get batter results with troatments applied 2t threec to
twelve -month intervals.

The Orlando entomolosists first obtained a ecosrtailn amdunt
cf preliwsinory information in the labor~tory. This 1lnformetion in-
dicated that DOT was effectlve =gainst adulte of Anopheles gquadrim
sculatus Say an? Acdos asgpypti (L.), when applied Aas a rosidu=zl
sprav on wooden hoxes and canvas cagcs at rates of 10 to 400 me. per
squarc fnot, Comparatlive tests showsel 2 wnter emulsion and =z wnter
suspension of DNT to he equally effective on wood, and hoth slightly
superior to a D)T-Xerosene sorav, Mosqultoes restine on a DUT-treated
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surface acoulred a lethnl dose within a few minutee and bhe~an dving
2 to'4 hours after exposure., In contrast with other cormmon insec-
ticldes, DIT lills more rapidlv at low temmeratures than at hiech
temperatures,

Exposure of mosaultoes for 24 hours to resldue of 100 mg.
per square foot or more reculte? in the death of all mosoultoes for
22 weeks after tre trentrent., Sunlieht had a deleterious effect on
the chemical, hut the loss in toxlclty occured slowly, for a box
treated wmith a denosit of 50 me, and exposed to sunlight continued
to ki1ll all mosquitoes Introduced into 1t for 24 weeks, DDT residues
were highly toxic on unp2inted surfaces and on surfaces covered with
two coats of cold water-caseln paint that had been applled less than
two weeks before. The reosidue was much less effective, however, on
surfaces recently painted with cil »aint,

DDT activated the moscultoes that rested on treated surfaces
and ceused the 1insects to fly, but not hefore most of them hald ob-
tained a lethal dose,

Recked with thils informatlon, Jomes B. Gahan, B. V. Travis,
Fred A. ¥orton, and Arthur 'W. Lindouist reduced the number of
moscuitoes remoining in bulldings 1n the vieinity of Tellshassee,
Fla., and Stutteart, Ark., durine Aurust 1943, In Arkansas the work
was done 1n cocoperation with John E. Taylor and L. . Blggs, of the
‘Us 3. Public Health Service, ani emoloyees of the Arkansas State
Board of Health.

Cne test in the stuttrart arca Jdemonstrated the effectiver
ness of DOT residues =2ralinst Psorophora mosoultoes. Three walls of
a dairy barn were treated with a2 w3TeY suspenslon containing 1 ver
cent of DDT. The Joors at onvnslts enis nf the barn were left open,
and a 40-watt electric hulb was lights? Iurine the night to ettract
mesquitoes into the buildine, After bolng atbracted to the light,
they restcd on the trsated walle, Within 2 days approximotely 50,000
dead Psoroohiora mosouitocs were found on the floor. No doubt others
flaw out of the building ond died elsewherc,

A more lmmortant large-scale tecst was conducted in a large
rice-growing ssction near Stuttgart durins the mosoculto season of
1944, 1In thils test DDT residusl =pravs weee applied to the inside
welle and cellings of nearly everv building in two S-gouarc-nile
areas to determine the duratlon of effcetlvencss sgalnst Anophelos
cuedrimaculatus of a sinele application »nl to ascertain Thether the
general vooulatlon of this svecles could bo reducc? hy using this
method of contrnl., The svrayving was finished in Junc, and records
were maintainzed untll Cetober. For more than 3 months the treatment
remained cffective, and 1t reducsd the ~dult-mosqulitec noovulation in
the bulldings by over 90 ver cent and the larval population in the
rice flelds over 55 per cent.

Durine the =osculte season of 1945 Mr. Gehan conducted
stlll other tests wilith DDT as a residval spray, thls time against
Anopheles pseudopunctinennis brecding in rice flelds in the State of
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Yerelos, Hexlcen. In this instance he spraved a five per cont DOT
emulsion, ento the intsricr of 2ll the notive houses in two villapes,
eack oi which contained mrhout 400 homss. The<e houses werse made of
adobe, cornstalks, or »iece~-straw wnalls with thatehe?, tlle or straw
roofs. In aiiition tn over €9 ver cent reductinn cf these mowoultoes
practically all infestations of bedbugs 2nd fleas in the huilldings
were oliminsted. Fly, cockrrach, and scornion populations wcre also
grcatly reduced, The pooulations of mosqultn larvae occuming in riece
fields n3sear one cof the treated villages were reduced over 80 vper cont
as commarcd with those found 1in other rice fields surrounding an
untreated villase nearby,

‘Yhen I visite? the arca sarly in Octobar 1945, about §
months after the firest treatments had been applled, I was amazel to
see how few moscuitoes could be found in the housss end rice filelds
in the treated areas compared with thnse observed in houscs and rice
fields in untroated areas,

Working with two iwrnortant malarila vectors and in houses
built of a varietv of matorials, I'r, Gahan has demonstrates the
practicabllity of reducing anonheline populations with ane DDT
residual sonraving iurlng the broedinz seasond.

Entomnloglists are now using DDT sprave for roducing
anopheline pcpulations in several parts of the world, such as in the
southern United States, Central Americs, India, the Meilterranean
area, and on Pacific Islends,

The offectivaness of DDT snrays apsinst both the adult and
larvae of anophelinc mosouitoes was determlned early in 1943 by E
F, Kninling, A. W, Lindoulst, B, V., Travis, C. C. Deonier, C. B.
Visccup, A. H, Madden and othaers »f the Orlando laboratory. After
preliminary tests in Florida with Zub and Stearman tyove planes had
shown the technlcue to bs promisine, ndiitionsl tests usineg larger
planes over larger asrcas wore made in Flerida =nt Panama in cooper-
ation with the Army and Navv, 1In Jnnuary ﬂnd February 1¢45 four of
us from the Furcauv of Entomology and Flant “varantine alded the Army
in 2 rferles of tests iIn which a C-47 (canacitv load 300 gallons) and
a B-25 (capacity loasd 525 callcng) nlane 4dispersed several DDT sprays
at rates from 0.4 to 0.8 vound of DDT per acre. From 4 to 8 cuarts
of llouid were ~pplied per acre over heavy jungle follage, and within
24 hours a 99 per cent reduvction cf adult mosquitoes was obtained.
Scme 1ldee of the reduction within one of tho test arsas, which was a
mile long and one-half mile wide, can be gained by the- counts made in
a balted horse trap., An estimated 10,000 mocovitoes of several
gpecies were captured in the trap the nifght before the arca was
treated. They were released at dayllicht, and within a few minutes
the 3-25 bspon the treatment 200 feet overhead. Twenty-four hours
lgter the samc trep caught but 1 moscuito, and 48 hours later 3
wére countal, The number then rose gradually ecach day untll over
200 per day were caught after £ weeks.

In another instance 15,000 adulfs, mestly Anovheles
albimanus (*ied.), were caurht in a horse trap Aduring one night, and
nearBy In the waters of 3atun Leke an averare of about 12 anopheline
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larvae were taken ner 11p in 200 4ips. Twentv-four hours aftsr treat-
mont 8¢ nosqultoos were caupght in tho horse trap and not a single
anophelize l=rva could be feund in the lake ~- = reduction of $9 por

Since these tests were made, the bfmy and the Navy have
depopulsted of mnscultoes many malarla- and dengus-infcsted islanis
in the Pacific.

I bslleve the time has arrived when these methods should
now he ~ut under wore difficult tzgts, l.e., spscles eradication on
13lands such 28 Puertc Rlco and "ardina, and in sm~ll countries such
ne X1 Salvadnr and Ecouador.

Mr. Gray: Thank vou very much, Mr. Giullin, Ve have o fow minutes
we can gevote tc questions at thls time or, 1f you prefer, write them
out for tho evenling session and put tiem in the ouestion box., I
mnight add that I have just receclved the first questien for the box,

We nave wlth ue tolay a rentleman who 1s here from Atlanta,
Gaorgla, Ee 13 with the U, S, Public Health Service there. Fe is -
ona of cur very aearliest entomolorlsts in thils field. Conl. Bradley.

Col. Bradlev: BRBefore I glve my vnaper, let me extend grcetlines from
dr, Hellis and his ¥CWA staff 1In Atlanta, C=2lifornla 1s aqulte a ways
from Atlsnta but we haven't felt far awav because we have used folks
from hcre in our wnrk -- Frccborn, for instance. And "Mosculto
Control" by Eerms anid Gray,

TUE USE CF DDT CN THE WALATMIA CONTRCL TIM WAR AR®RAS PROGRAM
; By ‘
G. E, 2radley, Senior Entomolorist (R)
U. 3, Public Bealth Bervice

The princlipal metliod for the contrel of malaria utilized on
trie Malaris Control in War Areas prorram 1= that of ~ttacking the
mosculto vector of the Alsease. Althourh highly satisfactory rosults
have heen obtalned by using the standard mosculto control practices
tngether with A rather ririd system of cntorolopleal =urveillance and |
evaluation, all war time 3evelopments in insecticides and ecuinment |
which gave promise of rreater effectivences or afficicney of oper-
ation have mezn tried out and alontocd where nossible,

‘Yhen flrst rovorts woere recclved during the suwmer of 1943
of ths startlins rssulte of T, whon used 1n mosculto control, we
naturally were anxloue to pet A gample and try it out. This, howecver,
wag not ecasvy te do since at that time the matarial was not being man-~
ufactured 1in trhis country and 4dAistribution of the s+all quantitiss
I:aported wos riridly restrictsdl. In the Psll of 1943, however, a
small quantity was obtalined ani duriang Novembhsr and Decemher of that
year a fsew exnerimcate usling the materlal =8 a larvicide were con-
ducted. The rraults cof these tosts substantiated the claims made for
1t by earlier investigators, chicflv trose st the Orlando Laboratory
of the USPA to whiech considerable gquantitics of DDT had been allotted
for exnerimental wnrk in conmection wilth thc develnnment of insect-
e¢idss for the Army. ‘
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In February 19844, when increased cuantitics of DOT for
experimecntal use became available a comprehonsive program of inves-
tication was undertaken to determline 1ts sultability for use on the
MCWA program and to develop formulae, equipment and procoedures
adantable to large scale malaria mosguito control operations. This
Investipational work was undertaken at the Carter lMcmorial Laboratory,
Savannah, Goorfiﬂ under the direction of S, #. Simmons. A compre-
hensive repecrt-on the decvelopments at the lahoratory recently has

‘been published by Dr, 2mmons and his co-workers and may be obtained

from him on request,

During 1944, tho O0ffice of MCVA also particlipeted in
experimental work and practical demonstrations in the use of DDT in
mesquito control carricd on by the Tennessce Valley Authority, the
Malaria Investigations Labeoratory cof thc National Inetitute of
Health and several State Health Departments. All of this work dem-
onstrated the effilclency of DDT when vropérly applied in mosguito
contrnl, Eowever, because of its toxicity to insects in general and
possible dangar of upeetting the balance 1n nature ani thercby
adversely affecting agriculture and wildlife, and controversy re-

ardin% its toxicity to man, thc unrcstricted use of DDT in mosquito
control could not be =dvocated, The pesition of the Public BHealt

Service in this connection is stated in a memorandum of agreement
covering use of JDT adopted by the Surgeons General of the Army and
Public Health Secrvice early in 1945,

Under the terms of this agrcement large scale use of NDT
on the MCWA program has becen restrictoed to residusl spraying of
buildings for adult moscuito control and larvicidal work has been
continuel on onlv an experimental basls to develop sultable formulsae
and techniques ol applicaticn of the material by hand and power
sprayers and by airplane. An important feature of this experimental
work 1s that of determining the hazards to firsh and’ other wildlife
which may result from the use of DDT in mosquito control and to
devise ways and means of eliminating such hazards.

With the release of relatively large cuantities of DDT to
tho public Health Service early in 1945 an extensive program for the
residual spraviag of housecs was undertaken. This program has as its
objective the control of indigencus malaria -nd the prcvention of any
increase in malaria transmission in thils country wrich might result
from the return of service men from malarious arcas overseas, The
work has boen carried on principallv in endomic areas where the cost
of anopheline mosquitso control by larvicides would be prohibltive

1. Simcns, So :l"i., Ot. alo
The Use of DDT in Mosauite Cantrol
Publie EHealth Rennrts, Sup., #186, 1945

2. U. S. Army ani1 U, €, Public Henalth Service

Use of DDT for Mosouito Control in the U, S, -- a joint statement of
policy.

Public Health Reports 60(17); 469, 1945.
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because cf the supall size of the vopulatioen tc be oprotected. Thus,
it has supplemented and cxteonde? the regular malaria control prorsram
for war impcrtant areas, The basis for thls rcsidual sprav program
as most of you ¥now 1s that of a rezidual depnsit of DDT will kill
mogruitess wkich rzoat thevoon 2ni this lethsl action persists for
several weeke, By treating the ilutericr surfaces ol houses, where
presumably anopvheline wmoscultocs most frequently attack man, such
dernslts will kill those moscultoes wiich are most likcly to have
become infected with malaria =arasites.

Unier this prorfram in 1945 the 1interiore of about 400,000
houses in 13 states of the south were given one or more annlicatwons
of reaidual soray at the rate of 100 mg./sg.ft. This rate of anpli-
cation was decided on after roviewlne exnorimental Aata which indi-
cated that satisfactory rates of kill over 2 »neriod of at least 3
months could be exvected and 1In orider to give protection to the
greatest number of houscs pnssihls wilth the amount of matoerial avail-
able., Only occupled housces torother wilth outdoor nrivies were
treated,

The spray formula used consilsted of DOT, 3 lbs.; xylens,
3 gts.; Triton X-100, (emulsifier), 6 fluid oz. Thuse cuantities,
when mixed, rosult in aporoximately 1 gallon of a 357 (w/v) DDT
concentrate w-ich for anolication is 4ilut~d with 13 gallones of wster,
This sprav bhen has » DNT contont of 23% or 25 me, ner cec. Because
of the rsaduced solublility of DDT In xylene at low temperatures =

formula havinre 2 20% DDT content 1s used when tem eratures of SO°F
or bclow prevaill (DDT, 1 1lk.; xvlcne, 2 cts.; Tri on, 3.2 02.). PFor

use, this winter formula 1s d1luted with only 7 part nator, thus
giving a spray bf the same DDT cont~snt as that of the 557% concentrate.

Mixing of the stock concentrate is possible by a variety of
methods, renging from the old-fashloned barrel rocker to orchard
power gprayers, A useful powsr driven mixer for onrenszring the cone-
centrate was designed for use on the MCWA propram. It consisted of
a 55 gal., steel drum andi a small contrifugal pump assembly with
avpropriate fittincs., This mixcr 1s deseribed in detall in a maver
by H. Stilerli® in the Trochure previously cited,

Boeth hand-oper~ted compraased air sprayers and power
sprayers have been uced to annly the emulsion., The fermer were found
to he more useful bccause mest cf the spraying has been done 1in
villagss, suburbs of cities and in rursl arcas where houses are
gonerally far apart. In densely populated arcas when houses were
sufficiently cloass, however, aﬁplicqtiﬂn by Tower ghrayer mey be more

economical since two or more hese lens mav be onerated simultaneously

in adjacent housces. The nczzle use? proiuces a fan-shaped spray

BT mtTeril, H., 8. 7. SIrmons and C. W, Tarzwell

Operational Procedures and Eauipmeat Us24 in the Practical fnplication

of DDT as 2 Resldual Household Spravy.
Public Health Raports, Suv., #186, 1945
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pattern, WVith 2 hani spraver overating at 46 psil the discharee rate
1s 0.2 pal./min.; with a »ower soravsar opsratine at a uniform pressurec
of 60 pel the Aischarge rate 13 .24 ral/min. Workers applving the
spray soon learned to regulate the snced of arm movement to sscure
connlete coverage at the proper rate. (1¢0 sc.ft./min. with hand
spraver and 230 cc.ft. /min. with power snrq"cr)

a pamphlet4 on details of program operation hes been »re-
narad and since coples are avallable by writing the O0ffice of Malaria
Contrnl in "ar. Areas, 4tlante, Goorcia, further discussion of oner-
ational® nrocedurses will not ba civen here.

Indexes to the affectivencss of thls widespreal work were
obtained in two ways:

1. Insnections of a small nercentagc of treated houscs
gelectol at random wers n~dn at Intervals aftor
snraving to determine r-sults of the spray in keeping
touses free of 4. cuaidrimaculatus,.

2, Pracloltin tosts were made of blood from guadrimacul-
atus stomachs collected around sprayed and unsoprayed
premises to determinz the human blood mesl »ates,

hi=s method of checklng rcsule of snraring was planned
slnce it was cenj]ectured that 1f cuadrimaculatus feeds
princlpally on humans w .ile 1ndoors, as 1s commonly
supposed, and these human feelers are bolns killed by
restine on tho sprayed surfaces, the genersl
quadrimaculatus population about the s»rayed premises
shoull show a low human feeding rate when comparsd to
that obtalned in unsprayed srnas,

Table 1 summariZns records of house inspections recelved
to date. It shows that & total of ¢,949 inspections have becn
renorted and that tkese were made at Intervals following spraying
varying from less than 1 month to 2 maximua of over 4 wonthis. Two
hundred and seventy-six sprayed hinuses, or an overall percentage of
only 2.8 per cent of these houscs 1nsnected contained cuairimaculatus
durine the afternoon. As has gcnerally occured 1n demonstrations |
and other small scale DDT residual spray projectes a gradual decresese
in the effectiveness of the epray with ape is evidcnced. This 1is
shown by the ilncrea<e 1n the percentaps of housss in which moscultoes
were found at succes=ive monthly intervels after spravins. Inspoc-
ticns mede leos than one month after spraying indicated that 1.2 per

4, Handbook of Residual Sprayvine - Malarla Control in War Aress,
‘USPHZ, Atlanta, Georgla, 1945,

n
.

Henderson, John M.

Opcratinnal Planning for the iMalarlia Control in Wer Areas DDT
Residual House Boraying Frogram

Proc. 32nd Neetlng N, J. Mosculto Exterm. Assoc., 75-80, 1945
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cont of the treated houses were posltive for cuadrimaculatus. This
perecentage increased to £.0, 4.8, 4.9, and ?,4 after intarvals of 1,
2, 3, and 4 ronths resncctively, The small numb2ar of Insnections cf
houses ma2de 3 or wore months after spravine 1s due to the snraying
sckedule estebllished, which called for re-snpraying at 3 ronths
intervals,

In table 2 ths in=rection records are grouped to show the
affect of age of spray and numbers of dquadirimaculatus in outbulldings
on the pner cent of cuadrimoculatus vositive hnuses, Cnly those houses
with afternoon moacultoes arc considered ss positive. These datsa
show that for all snray ages the greater the density of cuadrimacul-
atus arcund the nremlses, the greater 1s the rercentare of enraye
houses which harbor moscultocs., It i1s ccnsidered that thesc data
merely indlcate that greatsr numbcrs of moscultoes enter houses in
areas of hirh deneltice and for that reasem the chance that sceme will
find non-lethsl roesting places in the sprayed houses 1s enhanced,

The data in this table 8lso inidlcate although with coneldierable
irrerularity, the decrease in sprav effectivénoss which cecurs with
ace, the decrense boling shown feor each density sroup,

In order to fit thre insvecticn routlacs Ints usual working
hours, inspections wera made throurhcocut the Aay. However, houses in
which quadrimaculatus were found Juring morning inspections were re-
inspected during the afternoon. Thisg nrocedure necessitated 356
afternoon re-insvections at which 74.4 ver cent of the worning-
positive houses werz found to ba freec of moscultoes,

Only a rslatively small ner cent of the total number. of
samples of ouadrimeculztus blcods takon for deteoermination of human
feedings have as vet ben tosted. Eowver, of 4,818 svocimens col-
lccted on premises where the hnousas h2d heon soraved oaly 0.44 per
cent were vositive feor humsn blecd, while of 3,734 specimens from
unsprayel premlses anproxinrtely 3.0 »cr ecnt were positive for
human blood., It 1s believed thet these data which show 85/ per cent
fewer guadriwaculatus contalning human bleod sbout the svrared
premisos are hifFnly significent as indicating a lessensd hazard of
malaria tranemission.

The fereesclng dAlscusslen hes been concerned with DOT
receidual appllications at the retos of 100 me. por so. foot with re-
spraving scheduled at intervels of 3 months. Because incrcased
amounts cf DDT are now avallable, during the coming sesson (1¢46)
applications are to be made at the rate of 200 mr. per sq. foot
sincc hy using this heavier application the intsrvel for respraying
may be lengthened to four nmonths or morc. This nrocsduvure will result
in a conslderable saving since on the average the cost of labor for
making the anplications 1s three tives 29 grsat as the cost of mat-
erials, Also, axperimentally at least, DDT vesidual apnplicaticns cf
200 mg./sc.ft. have given sirnificantly greator kills of mosquitoss
than have annlications of 100 wp,/sq.ft. aftor even 5 and 6 months,
Theraofore, by using a 200 mg. anplication not only will 1t be possible
to increase the Interval between spravings in endemlc areas, but in
the more northerly zones a sinple apnlication in the Syrings will
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suffice to rive nrotection arainst the hazard of melaria infection
for the entire moscuito season.

Just before coming to Californls, I hal the onportunity of
visitins the Carter Memorial Laboratory where I went over with the
staff some of the pasat seamson's experimental work on larvicides. DIDT
in various concentrations in oil solutions, emulsifiers and dusts have
been appllied to breeding areas and their efficiency evaluated., Per-
haps the most interesting part of thils work from an operational point
of view 1s 1llu<trated by an experiment involving comparative tests
of the effectiveness and cost of anophecline control by the use of
Parls green, NMT dust and DOT in fuel o0i1l, This exveriment was con-
ducted in the vicinity of Savannah, Georgia over an area of about 41
square miles which contained some 255 acros of anopheline breeding
water surface incluiing 75 miles of small ditcaes. The area was
divided into three sectlons. In one sectlon naris-green was applied
as a 104 dust in lime. In another DDT was applied as a 1% dust in
pyrophyllite and in the third section DDT was appliel as a 1.25 per
cent solution in fuel o0il with 0.57 spreader (B 1¢56) added, All
applications wore madc at weekly intervels and were at the per acre
rate of 1 1b. of varls green, 0.24 lb, of DDT for the dust and approx-
imately 0.1 1lb, of DDT for the o0il solutich. Data coverins the
entire ssason on initiasl kills of larvae (the checks were mada the
day following applicatlon) show reduotions of 80% for the mnaris
greon dust, 86m for the DOT Aust and 98% for the DDT-o0il solution,
Another stril inp Tiniing wes that reinfostation of breeding areas
after one wsek's time~was at the rote of 64% in areams treated with
paris gresn, 71% in arens treated with DDT dust, but onlvy 12% in the
area treated with the DDT»0il solution. This low reinfestation rate
when using the DDT-0ll larvicide lias indicated thet with this lar-
vicide, the trestment cycle can safecly be lengthened from ths usual
7 day intervel to one of 9 or 10 4ays.

In this test the duats were distributed by ordinarv hand
operated rotzary dusters. The DDT oil solution was apnlied 2+ a mist
over the water surface et a rate of only 1 gallon pir acre. Knap-
seck sprayers of the usual 3 or 4 gallion type which were fitted with
special atomizing nozzles wore used to distribute the wmist. No
difficulty was experience:d in obtailning goosd coverage with this
gsmall amount of matzrial and the laborers became proficlent in applie-
cation after a fow trials. Tirz tine spent ver acre treated was only
helf thet recuired for dusting or oilinrs under comparable conditions
by usual methods.

Concurrent with these 1nvestigations detalled studlcs were
made to determinc the toxiecity of DDT to other acustie organisms.
These heve indlecated that significant kills of fish resulted from the
routine hand spplications of 0.1 1lb. DDT per acre. Other studics
have indicated, howsvyor, that DDT applied by hand at the rate of only

.05 1lbs. per acre can be used without csusing sipgnificant effect on
fish 1ifs and that this small~r amoéunt (.05 lbs. per acre) 1s suffic-
ient when properly distributed to rive effective control of mosaulto
larvae. On the basls of cur vresent information thercfore it 1s felt
that routine use of .05 1b/s on an operational basis for larvicidal
work 1is relstively safe. An added mareln of safety 1n this respect
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is thet wost fish-irportant watere are rsletivelv deep, and a® 2 rule
require only marginal tre~tment, Therefors, it 1s belleved trhat the
change for DDT accumulating in hazardous concentrations 1is rerwote,

The distribution by asirplane of concentrated larvicides and

- adulticides 2s mists and thermel aerosols hes of course had extensive
epplication during the war and remarkable results have been reported,
As was previously stated, however, this type of mosculto control has
been engaged in by the Cffice of HHC VA only experimentally and tkls has
been on a cooperative basils with other arencles, principally the
Tennescee Valley Authority. The results of thils cooverative work were
highly satisfagtory. They wlll not be discussed here since they have
bean published® in the Public Fualth Reports (Matealf, et.al., 1945)
which are avallable to those Intcrestcd., It hae long becen known that
whore applicable in large scalc work insecticides can be distributed
most ecoaomically and efficlently by alrplane, and thiere is no oques-
tion but that moscuito contrecl by alrplanc will become increasingly
popular, However, thcre are meny ovroblems in connsction with DOT
distribution by this moans which nced solvinc, These arec at present
concerncd no so much with the killing of mosquitoes, as with the
effects that widespread distribution of this potent inseccticide will
have on wildlife gencrally. Many agencios including the Public
Health Service arc engaged in studiecs on this controversisl subject
and more comurchensive investigations are beins planned,

Table 1
Ecuse Inspcctlons on Residjual Spréy Program

Total houscs insmected and ver cont in which A. guadrimsculatus
was found during aftcrnoon insvections.

Months Number of Eousos with A. quadrimasculatus
following houses R = ;
sprq_ying 1nsne ctefl N‘.ln'lber PGI' C\'—Jnt
Less than 1 3225 38 _ 1.2

1 -2 3389 69 2.0

g -3 2337 112 4.8

3 -4 | e 38 . 4.9

4 - B 214 18 8.4
Totols ¢949 276

Per Cont ’ _ 2.8

t. Metenlf, R. L., ot. al.
Cbserv~tions on the Use of DDT for the Contrel of A. quadrimaculatus,
Public Health Reports, Vol. 50, HWo. 27, Julv 6, 1¢Z5, pp. 7o3-774,
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Table 2
House Inepectlons on Residual Spray Program

Effect of premise densities and age of spray on rercentage of
quadrimaculatus po=itive houses (afternoon insvections).

Nonths , '
following Natural Restine Place guajrimaculatus densities

_pgrqying 1=-10 1150 8l1l-100 101200  201~400 400% 51l
Per cent of rositive Inside Pouse lnspections (afternoon)

Less than 1 7 1.5 2.5 1.5 . 1.0 6.5 1,2
1 -2 1.0 2.9 5.1 3.7 5.2 6.8 2,0
2 -3 1.8 4.3 6.9 11.5 12.7  37.7 4.8
3 -4 1.1 7.3 5.4 18.9 1€.0 E5.5 4.9
4 -5 | 1.5 10.4 0 11,7 85.7  €6.7 8.4

Mr. Gray® Thank you very rmuch Dr. Bradley.

“Would any of vou like to ask Col. Bradley any ocuesations at
this time?

Mr, Crandsll: Does thie =spray kill honev bees?

Dr. Freeborn: There 1e a naner on the nrorram that 1s going into
that matter., I believe it »il) answer vour cuestion.

Mr, Gray: I'd like to ask a cuestion my=elf about tris matter of
soraylng only one callon per acre by hand? How 4o you manaFe to spray
ag 1little as that”

Col., Bradley: The men heve to be tralned but they socon are ahle to
get that smount on. An acre 1=sn't very larpe. They move slowly,
applylng a fine s»nray., In effect 1t amounte to putting 1t on gbout
as lifghtly as an airplane does. It means too that the men only have
to carry a2 small load on treir backs and that is eood.

Mr. Coburn: How long would the contact have to be to actually kill?

Col. Bradley: A mosguito doean't have to stay on the walls very many
minutes to plick up a lethal 4dose. Sometimes It takss a little longer
than othors. I heve o chart here wlhileh moy bc of interest. This
chart dossn't exsctlv answer vour question but it dones 1in »nart.

. My, Fitlav: I would like to =sk whsther vou pot any ovipositing from
quairim2culatus after thev had once contacted the spraved walls.
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Col, Bradley: I don't know that we tven trici to note trat, I
think tho specimens woulda't live leong enough to meke any tests of
whether thev would oviposit., Most of the specimons uzel have been
lehoratory rcerei, Some may have been fertile,

Mr, Kitley: ™We 414 some exnaeriments on macs and founrd we were
Fetting 1t. :

Col, Bradley: It 1s possible becruse vou know Maculipennis and
otheras 28 well will oviposit in a hurry when you stun them a little.
They might be stimulated., however, on our programs we havc been
more interested in being sure theyv would diec before they had a
chance to develop wnarcsites.

iir, Kitley: In vour work around war areas, how large an =2ven did you
find vou had to cover in order to estahlish effectlive control?

Col. Pradley: Je haven't used DDT 1in our larvicidal work around war
ereas. we nave usei DDT in residual treatment of houses beyond our
control arcas, _

Mr. Kltleys: How great a Aistrdct around an airfield.for instance,
could you lervicide with DDT and have effective malarie control”

Col., Brajley: I don't belleve it would nced to extend beyond a mile
of the oost, .

Jdr, Fresborn: Mr., Paul Drescher will have & fog fenerator behind this
bullding during the noon hour and I think agaln tonlsht. It 1s mede
by the Asricultural Chemicals Service Company. It is an excellent

fog generator for dispersal of DDT. I hone you will 211 stop and see
it ir overation, :

Nr. Gray®* We are now to heve » paner by Kemmeth Maxwell on "%pecial
Froblems in Connection with the Nevy's Use of DT in the Fleld,."
Keaneth Maxwell is from the Cherurcic Cornoratinn in Richmeond, with
which many of us -~re familiar.

Dr., Maxwell: Fiftv thoueand Japanese wore ri1lled in combat and twenty
Thousand a2dditional by disease in the arc~s I operated in. The

matter of mosculto-horne iiseascs was a critical factor in the ocarly |
stagos of the war., The mogst serious problem wlth which we had to ‘ |
contend was that of obhtainine suppllies. There was nften a great

scarcity of what we needed to do the Job and we just had to do the

best we could.

S0ME ASPECTS OF TEET NAVY'S USE OF DDT
By Kenneth E. Maxwell
Chemurgic Corporation, Richmond, Calif,

The militerv sienificance of Insect torne discmses was
evilent ssrly 1n the war. For example, on Gu2dslcanal where the
outcome for a time scemsd in the balance, 1t was estimated that
10,000 Japanese were killed in combat wherees ahout 20,000 additional
were kllled by dise==es, arons the most imrortant of which was
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malaria and dysentery. The fact that mosquite end flv borne disenszes
were critical factors in some of the cerly campalrns axplains the
omphesis that was placed on insect control and the eagsrness with
which DDT was put into use.

Cne of the most serious problems was that of getting sup-
plies of insecticides and equipment in the field whera they were
necded. There was often a secarcity of the right kind of insecticide
ani the right kind of equipment for applyin- 1t. Trie was due
partly to shiopinc shortages and partly to the fact that as new
motarials like NDDT coame inte ths picture, new soulpment end new
methods were required. In the case of DN, the nart that it played
during the early starses of the war was not a2 grcat as might be
thourht from the exteneive use that was made of 1t lster on, for the
simple reason that it was not available. The first oxperimental
sample of DDT that cawme to thiis country from Switzerland wes reported
to be first tried in Cectober, 1942, two months after the Guadaleanal
invasion, Aboutf one year later, that is by the end of 1943, the
total Taited States nroduction up to that time was said to be less
than 200,000 pounds. Practicallv all of that was neceded for louse
powder and cexpnsrimental use. As late as April of 1944, thare wag as
vet no DDT available in the fisld for 1little more than experimental
use insofar as mosculto and flv control was concerned. At that time,
2 number of the historic camraiens of the Socuth and Southwest Pacific
were alrsady in the nast and the war was well into the Central Pacifie
Towards the end of 1944, the Navy's allocation hod hen stepped uv to
about 400,000 pounds a month ani fairlyv larse shioments were hHelng
made to different parts of thc world wherover thev werc needed most.

DDT was used by the Navy mainly in twe forms, as the 100%
technical grade and as an emulsion concentrate containine 25% NOT
in xylone as a solvent plus °n cmulsifving agent. ilost of the DDT
was used 23 the straight technicel pgrade Aissclved in diesel onil,
fkctually, the emulsion concentrate was more uscful <ince it did not
reculre the tima or lahor to ovrevare it for uee., FHowrver, only rel-
atively smsall quentities were obtained in the field due to the fact
that this material contained onlv 25% DDT and grinpine space wase
critical. Therc was 2l1lso = shortaes of hoth xvlene and emulsifier,
Some dust contalnlng ton per cent DOT was used but relatlvely little
was sent out for mosgulito control hecause of shioping problems.
Later on, DOT was also added to the asrcsol bomb,

The mrost impressive thing about the entire moscuito control
program was that when DDT camo into the picture, develeoument of new
methods anld new eculnment was necessary in order to efficiently take
advantase of the extreme cffectlvenczess of the moterial, In addition
to residuval spraying and the aopllication of larvidides by hand, it
also became feasible for the firat tlme to aprly larvicide sprays by
means of alreraft.

Insof~r as hand ecuinment i1s econcerned, knapsack sprayvers in
general were unsatisfactory., Zven though smaller nozzle openings woere
used, tha spravers freocuentlv leaked, svilled oill cn tho backs of
operators and gave mechanleal difficulties thet were hard to repair
in the fiel1d, Two types of han? sprayvers were sdovoted for distri-
bution, the three-gallon, cylindrical, decontamination type sprever
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and a small, threec-cuart sprayver., The decontamination spraver, when
specinlly equippad with oil-resistant hose and raskets ani the proper
sizo nozzle opening, was particularly useful for applying residusl
sprays and wes also oxtensively used for larviciding. The three-
guart spraver was of the flitsun tvpe exceot that 1t was larger and
sturdicr and hed a shutoff velve, It would hold =ufficlent spray to
last the overator at lesst a half day and was extremely vuseful for
spraying votholes and isolated moscuito breeding places. ALbout
55,000 of these glorified flit puns were obtalned by the Navy for
mosquise ¢ontrol work.

_Power driven ecuinment used for NDDT spraying varied widely
depending on what was available ani what eould be improvised cn the
spot. In general, the rescuilremcats called for sprayers of relatively
small copacity nand 1low deliverv rate. PEoth positive dlsplacement
pumps ani atomizing, compressor tvpe pumps were used. At the end of
the wear, much remained to be done in the way of developing the most
suitable typs of powar eoculpment for distributing DDT sprays.

“ork was conducted on an experimental basls with amoke
generators modified to produco DUT aercsols of sufficlent volume to
traat large open sreas. Theegquinment that showed the most promise
wag the Navy's screcning amoke generator adjusted to operate at a
lower teunpersture then that required for scrsening smoke, L ten ver
cent solution of DDT in Alesel o0il, emulsified in water, was used,

The steam pressure cenerated iIn the holler tubes forced the DIT
solutincn nut in the form of very fine o1l Aroplets, smaller than
ordinary sprays but largsr than smoke particles., The narticle size
was usually adjusted to en average cof about 15 or 20 microns dlameter,.
Some work was also done with a modification whiclk mixed the insccticide
with steam at the nozzle, Romarkaebly good results were obtained in -
some ce°rs agninst both larvae and adulte for 3lstances of one or two
thousani feet or more. In rencerel, it was morec effective agesinst
anooheline larvae than esainsgt culicines. The mein Alsrdvantase of
thke oquipment 1s that condlitions must be such that the generator can
be transrvorted on a wehicle along tho windward side of the area to be
treated. However, furthsr improveiascnts have been made in thils type

of equlpment and it may find extensive use for mosquito and fly con-
trol over certain tvpes of tsrrain.

Spraving by alrcraft was done with a wide varisty of plancs
and spraving devices. Carrier based planes were used during the early
stages of the Iwec Jima and Okinawa opevreations, hesinning on the eighth
day on Iwo Jima and the third day on Okinawa. The carrier based
torpedo bomber was vrobably the wmost useful during the assault stage
since 1t had a hiegh load capacity and was sufficiently fast and man-
suverable for the nurpose, For the most part,a five or ten per cent
solution of DDT in fuel oil or dissel oil was used, applied at the rate
of one or two quarts per acre. Spraying devices varied from those
which rave typical spray droplets to those which gave very fine par-
ticles cf "smoke" or asrosols., The latter was prnduced by introdueing
a DDT solution inte the exhaust,

It was 31fficult to obtain acccurates evaluations of the effect-
lveness of alrplane spraving due to ths fact that much of the work was
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done unicr combat conditicne ani, 1In many cases, mosculto npopulations
before spraving wore not known, In roneral, it was felt that the
work was variablse but werth-whils, It was freouentlv the onlv methkod
by whlch an area cculd be covered.

Snace gnrave for control of adult moscultoes were irmmortant,
particulerlv where lsrval control was lupoezible or dlfficult.
Aerogsol bombhs enabled a creet deal of adult control that could not
have bsen done otherwise., The first acrosol bombs contained
pyrethrurm as the actlvse ingredient. The concentration in the
insecticide wae high enourhb to 11ll adult moscultoes but, ue to the
shortnage of pyrethrum, was not used at 2 hirh enough strenegth to be
very effective against flies. Later, when a mcthod wns found to add
IODT to the acrosol homh, it enabledit to be used ageinst flies and
other insecects. Where DDT could b2 extensively used as a residual
spray, the need for adrnosol bomds and other space sprays was lessensed,

An important use of DDT as a rosifual spray was the trseat-
ment of tents and mosquito nets. Bocause nf the time and labor ine
volved in treating shelter hnelves and mosquiteo netes in the field,
plans were made to have DDT 1mvregnated in the equipment at the
factory.

In surmary, 1t can be sald thot the Navy's insect control
wnrk was primarily operational, having drawn on a fund of information
nrovided by the Unitcd States Department of Asriculture entomoclosists
an other research workers who Aid much of the initial dcvelopment
worlk on the use of DNDT, Successful mosculte contyrol campailrns were
crnducted without DDT, particularly 1n the carly ohases of the war,
However, DOT comling intn the pileture, together with chang2s 1n equiv-
ment and mathods, ~reatly increasc? the cificienev of the mnsquito
contrnl prorrem.

Mr. Gray: Ve have time for quite » foew cucstions, As you ask them,
w you nlease rive wour name so ¢ ecan set the stenogravhic record,

‘Mr. Carpelan: I would like to =29k 2 question about the use of DDT,
In Gerueny we had cuitc a bit of trouble getting it for tyohus con-
trol. VWhen we usad the last carlnad they told us there was no more
to ba hed for the Furopean thester bsenuse it was being shipped to
the Navy to usec.

Dr, Maxwell: That wes Just prownganda,

Mr, Eambury: Were you able to use modificatlons in 3 rallon sprayers
80 a8 to apnly DOT effectively without excessive waste of materialt

Dr, Maxwell: By the end of the war tlhere remalined a great dcal to be
done in regard to the prehlem of ccuinment. What wes veed was a come
bination or at least a compromise bstweon what would be ideal and
what was avsllable, It was particularlr true iIn view of the long
delays that were reculred even after new types of materiale and
ecouloment were develeped., It took some tive to zet them manufactured
of course an? then thev still had to be shipped. Many thinrs were
extrem lv scarce, Nﬂny things lay on the doncks two or three months

A
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bofore shivoving epacé wae available, There wes an excallent three or
four gallon spresver Jevelnrped by the frmy, It wes verv fine but 1t
wrs never 8SLinncd nut by the Navvy heﬂﬂuqe surck leone delavs would be
reculred

NMr. Gray: 4o have with us = few neopls who have tresveled consider-
avke stances to ret here. I want to welcome them espeeially. I
hove wo will hear from trem durins the dlscuscioas. I see that from
Ttah we Rave Dr, Don Rses and R. %, iilkins. There is Richard
Mondals from the State of Vaskineton and E., J. Bumiller from Los
Angelasa, We had soms corresponience With Commissicner Lee from
rortland. Is she Lers®

Mr. mondala; Che is coming tomnrrow.i

Mr, Gra There 1s Xajor Jechnson Ircm E-mmecr Flold anl aqulte a number
of men %rov the Puclie Health S orvicor

Mr. Blumberg: I would like to ask Dr‘ qrqdlev whether the Publilc
Health Serv%ce has been usins a 24% or a 5% erulsion of DDT and is
it the concentratlen of the sprav #an 1s sienificant nr the dosapge.

\ R
Col. Bradley: The smount of DDT oer foot has sienificenca, It 1s
tre a7ount of material vou £fet on the wall., We 417 use 239 but now
arc rolng to use 5%, Ve will pot more materiel on.,

Dr. Freeborn: I sugec~t that ¥r, Bluﬁbcrg raad some of the articles I
on Soap and “anitary Chemlecals.

Mr. Eenidsrson: Severel of ue #ers tnlvlnr ahout the peownle who hev
Teft us sincc the laet coaferancs e thourkt it wouldl be proper if
we had 2 morent of silencc for tbos. wbo hiave, reono on.

tfr, Grav: That will most certainly he ione but I think it mirht be
Woll to walt 111 the close of thLe cnnlerence.

We hnrve not mede any arranremente for group mcnls while you
are hare becauss of various 3ifficulties, The restaurant situation is
still not too soo’l, So cach on: will have to shift for Limesolf. e
will now adjourn for lunch and wect hers as~in at 1:30.

The Confarence re-convencd at 1:30 p.m.

f

hr. Gray: The Nominating Corimittes p&esentsthe following report.

Tor President , - | %, Chestor Robinson
For Vice-Prcaildent - i, C, Pangburn
For Secretary-Treasurcr - | Richerd F. Peters

Are therec anv other nominaticns?

Mr. Blumberg: I move the report be accented, the nominetions bhe
closed, and the nominees dazclarci electcd.

The rotlon was Auly seccended snd carried by unanimous vote.
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¥r. Grav: “r, Robinson will now nreslde st this afternoon's =ses<lon.

Kr, Robinscen: I want to thank the¢ Association far mallng me President.

And now let's ect right on with the prosram. ¥We are to
berin the afterncon session with a paper by J. E. Eckert on "The
Bffects of DUT on Beneficial Inseccts,”

Dr, Tckeprt: I ~m intcerest~d primarily in honey bees and the relatlon

other chemicels to the overall picture of insect control.

I think the whisvering conmpaien that want on about DDT could
be compared to the iestructive force of tho atomic bomb. Zvery
entomoloplst was asking about 1t and e¢verybody else was telling some-
one else, It was thourht to be so dA=adly to such a variety of animal
life that many were saying it could not be used, But aftor consider-
able cxperimental work it was found that it could he handled with

comparative =afcty 1f common sense nrincinsles were used to safersuard
animals - and plants.

"THE EIFECTS OF DDT Cu EENEFICIAL INMSECTS
Bv J. E. Zckert, Aplculturist
. Universityv of California, Davis

The publicltyr that has been riven to PDIT since its redis-
covery 1n the early stoagces of the recent world conflict was second
only to that receives by the destructive force of the atomlc hombh.

In many caecs this chemical has lived uv to tha edvance notice that

it had greater killing vower than any! other insccticide, In fact, at
one time it was thourht to be so leadly to such a wide variety of
animal 1life that n2ny entouoloriats wore imnlylag it could not be

usel as a general 1nsscticlde becauce of 1te great destructiveness.

As experimental resulte began to nile uwo, 1t was found that 1t could
be handled and used with comrarative 8afoty 1f commwon sense precautions
were teken to safeguard the sniwmals or vnlants 1t cemz in contact with,
The historv of the war w11l show that D2T nleyed an lmnortant oart in
the eaving of many lives and in makiny 1life worth while.

DDT 1s verr Acetructlvs to many specles of insecets including
the beneflclal forms. It is particvlarly destructive tc the Hymenop-
tera and Diptera, in which orders occpr many speclics of Insccts that
render hencficlal services to map thrpugh their activities as parasites
of destructive insects or throush tholr actirvities as pollinizing
agents, DDT will also kill ladybird beetlcs, lacewings and other
predators that tend to keeo the destructive forms of insects in check,
These beneficial Insects freouently render services of for greator
value than the value of the crons the injurious forms dceetroy. Many
nf our fruit, vegctadle, sced and pastur= crops, as well as much of
our natlve vecntatlon, 13 cither dependant u~nrn or madc mwore nrnduc-
tive by the peollinating 1ineccte, It wonld s moor economy, therefore,
to uso any chemical that would heve a preater overall destructive
effect than the returns securecd throush the destruction of injurious
or vestiferous insects,
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DDT has a greater killine pomnr than & majority of the prcaent
known chemicals because it acte brth #s a stomach pniqon and ccntact
insecticide., It ie now generally wel% ~known thet many insccts are
killed when their feet come in c¢nntact with this chemicsl for a period
of time thet varies with different insects. DUDT 1s also inscluble in
water but will kill meny insects when minutc particlss of the chemleal
ars ingested, Ropeated exnariments btave indicated thet DDT gradually
loses its toxicity on expnsurc to air and sunshine, a desirable char-
aeteristic thet i3 lacking in the arsénicals.

Because of its combined killing power, DDT can be used in far
lower concentrations than a majicrity of other chs=mlcals that are used
as insecticidde or larvacides. My obrervations have shown that it
takes 2 highcr por cont of DDT than arscenic to kill honeybees when the
the two chemicals are fed to thom in sugar sirup., This fact, coupled
with the possihility of DDT being used in such minirmum quantities for
the contrecl of mnsquit~oes, together with the destructible character cf
the chemical, tends to meke DDT a s=2frr vnismn than the arsenicals
when the safety of the pollinating insects is concerned,

A1l of our vellinateors and many of the adult forms with
parasitic hahbits *ooend on rellen or nectar for all or a portion of
their frod suoply. Pollinating insects, in particuler, usually visit
onlv the blossoms and seldnm crawl over the leavas and stems of
plents in seeking nectar ani pcllen. . Conscouently, i DNT is aoplied
only when plants arc neot in »lrom and 1s confined to the areas treated
the danper to pcllinatnrs and other beneficial insscts will bhe
minimized,

Another factor that will =213 in preecervine beneficial insects
for the services they normally roader is the form and manner in which
DDT i1s apnplied, Dusts are orone to irift =ith the wind and are
usually Zenosited in conqiderable cusntitiecs milee from the areas
treatod, esneclially when they are ovnlied by airrlene or bv hirh aire
velocity-machinoes. The finer the verticle size and the stronger the
wind, the eroater will be the extent of the drift., Thess drifting
volisons mav kill rany benaficial insects 1f they f2ll on plents in
blnom, The worc fact thet thay dc drift either reduccs their effcec-
tiveness or rccuires that rreater nerccéntagres of the toxic materiasls
be used to effeet control, The application of DDT in ligquid medina
more nearly confines the chemicals to the areas traeated and permits
the use of cnly winimum amounts of DOUT to secure ths desired results,
When they fall on the surfoce of watrr or on vegetation, the droplets
tend to ='p.'r'«:'-ev1 and thus disperses the toxic mateorial over a still
greater surface., If these oils are apolied by the drip method or by
direct apprlication to the watcr surfaces, the danger to heneficial
insects will still be lower than if thcy are applied by airplang. In
.the intcrest of economy of application an? to overcome certain phys-
ical limitations of ground ecuipment it 1is desirable in many instances
to resort to the sirplane for depositing the larvacides over areas in
which mosouitoes breed. Fortunately, methods have been develoved for
the anplication by airolans of minimum cuantities of DDT in oil and
undnubtedly continued study of the physical factors invelved will
produce greater refinement ani still more efficient results.

B
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Wave and wind action tend to concentrate the Adusts as well
as the olls along shore lines in concéentrations of DDT that might be
destructive to beos nas well as tn other animel 1ife. The presence of
01l on the surface of the wator will tend to make such placas less

vattractive to bees and thus serve to vrevent thelr loes which would
‘not be true if dusts were used.
1

Many of -the wild or solitary bses use ditch banks or uncul-
tivated areas as nesting sites, so the more nearly the DDT media are
confined to the areas 1n which mosquitoes actuslly breed, the less
will be tha danger of the applicaticn of DDT to such beneflclal
insects,

Thus far our observatioas have indicated that no apprecicsble
injury has resulted to colonies of honeybees located in the limited
number of areas treated with DDT for mosqulito control in California.
Nor have we received any reports of damnge to beos from other sections
in the United Statses. We have therefore formed the opinion that if
DDT is continued to be applied in minimum concentrations for the con-
trol of moscultoes and of flles, an1 1s confined lareely to the areas
in which these pests breed and 1f the materials are not applied when
maior noectar or pollen plants arc in bloom in these areas, no signif-
icant Injury to our bee population i1s likely to oeccur., These obser-
vations are strengthened by others dealing with the application of DDT
in far larpor cnncentrations to cultivated crops, following which no :

. appreciabls losgs of colenles have occcurred, Time and careful checking
of the results will rsvosl what 1s actuslly happening to our beneficlal
insects when far larger arceas are treated with "DT for mosquito con-
trol, We should always keep in mind that we arc dealing with a very
potent chemical that will kill benefilecial insects 2nd animals as well
as the destructive forms we arec attempting to control and not bécome
carcloss with this or other chemicals used by similar methods in the
interest of public health and comfort,

Prof, Herms: Will there be opportunity for further comments? I sup-
pose no other fcderal agency is so ruch concerned with the use of DDT
a8 1s the Bureau cf Entomology and Plant Guarantine. I want to call
attentlion tn A press release on January. 1l3th coming from Washington
that had somg informetion in it which pertains to this problem. It
will help emnhasize snme of the thinr+s mcntioned.

One of the early fears was that DDT would destroy too many
bees. Teste have iIndicated it 1s not as fatal to bces as was at first
feared, It is considercd to be less 4eadly than arscnical chemicals
and we may ccme around to tho belief that it 1s better than other
polsons. In regard to large scalec use for soms forest insects, it is
found that the bencflcial insects have falled in hnlding the parasitic
population dnwn and that something 1s nceded to bring things intn bal-
ance, DDT may be of bencfit in that connection in restoring the bhal-
ance of nature,

Mr. Robinson: At this time I would like tec call attention to some of
tho new suverintendents who aroc hcere today and haven't previously bcen
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in attendance. I will ask them to rise as I call their names so we
mav All know them. It 1is a great pleasure to have them with us,

There 1s Yr, Blazek from Throe Clbles; Crandall from Durham;
Henderson from Tulare; Omlor from Delano; and Orion Marphy from
Redding and Clear Creek =-- the latter not new but with us for the
. first time., From the new district at Ballona Creek near Los Angeles

‘there 1s Mr, Bumiller and Mr, Crawford who works with him. From
Turlock we have Ed Vashburn and one of his trustees, Mr. Domsecq.
Raley 19 hare from Sutter«Yuba; Geib who has taken Fred Hays' place
‘in the Dr, Norris District; Dick Peters back with the State Health
‘Dgpartment and our new Secretarv-Trnqsurer, and 2180 our new Vice-
Prcasident Mr. Pangburn.

And now E, E. Horn 1s to read a paper written by Dr. Clarence
Cottam on "The Effects of DDT nn Various Fish oand Wild Life."

TUDITT OF TFE EFFECTS CF DOT UPON FISH AND WILDLIFE
: By Clarence Cottam
Chiof, Division of Wildlife Hesearch
Fish and Wildlife Service
U, S. Department of the Interior

INTRCDUCTION

Even durlng the war the potency of DDT as an 1lnsecticide
attracted the attention of many diverse groups. Wildlife conserva-
tionists, ornlthologlsts, ichthycloglsts, horticulturlists, and
‘aplceulturists, as well as entomnlogists, mosquito- and pest-control
workeps, and agricultural grouns, wondered just how their interests
mieht be affected. The lifting of military restrictions placed in
their hands a highly efficlent substanco, its beneficial or harmful
sipgryificance to be determined by their usas of it.

Any effective insecticlids is a twn-edged Instrument. Every
experienced control worker reallizes that the moro> potent the polson,
the greater the danger of damage 1if the polson 1s incorrectly used,
Fortunately, DOT, like most organic and mineral polsons, is specific
to a derree: 1t does not strike with equal effectiveness the innum-
erable animal and plant species; if it 4id, the advantage of control
of undesirable forms would be more than offset by the Jdetriment to
desirable forms. The probhlem i9 to detormine the degree, time and
method cf usc that will control mosquitoes without halting pcllination,
destroy crayfish, without killing clams, or check forest insects with-
out starving the young of insectivcrous birds,

Initial studies were made in 1943 and 1944 by workers in the
Bureau of Entomology and Plant Quarantine 'U. S, Department of Agri-
culture), the U, S. Public Health Serviez, the U. S. Food and Drug
Adminjistration, the Department of Agriculture of Canada and the Royal
Ontario Museum of Zoology, the Illinois Natural History Survey and
the University of Miascuri.

Recognition of the nceed for more detalled information resul-
ted in 1945 in concurront studies by interested agencies and
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orranizations., On areas treatzd1 with DDT, members of the Bureau of
EntomoloRy end Plent Quarantine watched the effcets of the polison upon
inecets, while personnel of the Fish apnd Wildlife Serviece (U. S,
Department of tho Interior), assisted by the Forest Serviee (U. S,
Department of Agriculture), thc National Audubon Soclety and other
organizations, observed the offects upcn birds, marmals, fishes, and
other forms of wildlife, The principal fleld investirations were made
in Meryland and Pennsylvanla, where the studles included Insects,
mammals, birds, amphlblens, and filshes, At the Fish and 711dlife
Qervice's Patuxent Reeearch Refure, Bowie, Maryland, labnratory studles
weroa made tc determine the toxicity of DDT to mammls, birds, and
amphibians, and at thelr Fishery Station at Lestown, West Virglnila, to
determine its toxiclity to fishes.,

Though most insect pests ¢an be controlled with DDT oll sprays
of concentrations ranging from 0,1 to 1.0 pnund an acre, most of the
areas studied in 1945 werc sprayed by alrplane with 0.2 tc 5 pounds of
DDT (in o1l solution) an acre. Ropeated applications might have
caused more positive results, but most of the areas studled received
only one application. Veriant factors, of course, included weather
conditions, topogranhy, and paucity of landmarks (which apparentl
causel small portions of some areas to be missed or covered twlcse).

The laboratory studies during 1945 revealed a wide variation
in the effects of DDT upon different groups of vertebratec 1life and
some varlatlon within a glven svecclies. These studles indicated that
effects within a given specles misht dsvend updn the type of sclvent
or the kind of food ingested with the poilson, as well as upon other
factors.

The long-time effects of DDT on wildlife must he evaluated.
During 1946 the U, S, Public lealth Servics and the Fish and Wildlife
Service will study the effects of ropcated small applications of DDT
for contral of larvae of malarial mosauitoes, Exveriments will be
undertaken to determine the effocts of repeatcd applicaticns of low
to high dosages for control of orchard or field crcp peosts, and to
detecrmine more prccilsely the maxima. that different forms of wildlife
can tolerate.

To date, studles have c¢cntered upoun the effects of DNT on
wildlife of forest areas and on fish, Studies are now under way to
determine the effacts ~f DDT upor marsh and aquatic organisms, espec-
1ally in the relation of malsrial control to wildlife. A pressing
roquirement for the future 1s a stuldy of the effecte of DDT as applisd
to agricultural creps and the e¢ffects of such control practices and
procedurcs upon the wildlife and gsame dependent on an agricultural
environment, up~n which abcut 80 per cent of our game--and a very high
por cent of cur nengsame and insectlvorpus bilrds and marmals--aro,
largely dependent.

FIELD STUDIES
Patuxegt Research Refuge, Prince Georges County, Maryland

On June §, 1945, a 1ll7-acre tract of well-drained forest on
the Patuxent River bottomland was sprayed by airplane with an oil
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solutien of DDT applied at the rate of 2 pounds an acre., The solution
was made of 1 pcund of DDT to 2 pints of xylene and 5.7 pints of No, 2
fuel oi1l; 2 fFallons of the sclution were applied to each acre of land,

Meny insects, particularly adult pest mnsquitoes, were killed
within a few days after the application, but most species appeared to
occur in normal numbers 2 or 3 weecks later.

The short-talled shrew and the deer mouse, insect-eating
mammals, were ccnsused before sand after the =pplication, but no
reduction of ststistical significance was noted,

A bird densus was made before the spraying on an areas within
the 117-acre tract, on an area 1-1/8 miles distant, and on a third
area immedistely sdjecent to the tract, In the first week aftoer the
spraying the bird populetion dropped ahout 12 per cent in the sprayed
area, and 5 and 10 pser cent, respectively, in the second and third
arens. These figures indicated decline in ponulation because of
predation or completion of nesting rather than because of DDT,

No difference in hatching or survival was observed for 23
nests (containing eggs or young) in the sprayed areca as compared with
12 in the contrel. ~

At 5 pounds an acre, DDT was applied with a hand atomizer to
a series of nests (each in 1 squarc foot of sprayed area). Observers
noted no detrimental effect upon hatching or survival, nc abandonment
of nests,

In a series of 20- by 50-foot artificial ponds containing
assorted amphibisns, two ponds wore treated with oil; two, with a 1-
poundi an acre oll solution of DDT; two, with a S-pound an acre nil
solution of DDT; and several wore untreatcd. One of each pair of
ponds was shallnw; the other, deeper. In the deeper of the two ponds
treated with 1 pound of DDT an acre, no sick or dead werc found; in
the shallow pond (5 inches at the center) several frogs and large
frog-tadpoles and 2 young water snake were killed. In both ponds
trested with 5 pounds an acrc, several frogs and large frog-tadpoles
were killed, Some remained alive in 211 the treacted vonds,

The 117-acre tract included 9/10 of a mile of the Patuxent

River, normally A muddy stream with a flow of about 130 cubic feet a
second. Nine and a half hours after the spraying 95 dead fish were
removed from a stop net at the lower end of the sprayed section.
Surface feeders--fallfish, cormon shiner, blueglll sunfish, eastern
madtom, and silverling minnow-« were most seriously affected; bottom
feeders-Johnny darters ani rosy-sided dace--were abundant in seine
hauls, but no dead wsre found.

Apparcntly DDT driftage killed all the golden shiners and
pumpkinseed sunfish in a small gravel-pit pond about 150 feet from
the sprayed area., Red-bellied sunfish, yellow perch, and about a

third of the bluegllls in 2 live-box in the same pond, survived.
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Each of elght shallow, 20« by 50«font, soft-water ponds wns
stocked with 30 large finferling blusrill sunfish, 15 red-bellied
sunfish, 14 yellow perch, and 3 adult white crappies. Three ponds
were sprayed with 0,1 pound, two with 0.5 pound, and twe with 1.0
pound nf DDT in oil to the acre; the oighth was unsorayed, At 1 pound
an acre, one pond had an B80-per cent loss in bluegill sunfish, 93-per
eent 1lnes in red-bellied sunfish, ani 78-per cont loss in yellow verch.
In pond=s sprayed with 6.5 pound an acre thore was serlous mortality.

In a pond sprayed with O,1 pound an acre, there was a 43-per cent loss
among all specics.

L~ckawanna CountyY, Pennsylvanis

Between May 24 and Juns 1, 1945, near “cranton, Pennsylvanisa,
an oll spray of DDT at § pounds an acre was applied by airplane on a
600-acre tract of forest land including a 40-acre blrd-consused area.
On June 9, an o0ll spray at 1 pound an acre was applied by airplane to
a 350-acre tract including another 40-acre bird-censused arsa.

Within a few hnurs the 5-pound spray eliminated the gypsy
moth and other tree-feeding caterpillars and roduced many other insect
populationa, although sevoral of thsse groups regalned their normal |
numbers in 3 montha, Some specles 3srnemed unaffected; a hive of boes
came through In good condition. The lepound application casused a
nearly complete kill of ~ypsy-moth larvee and a consplcuous but tem~
perary roduction in the general insect populetion.

"Within 48 hours after the 5enound application five birds with
symptoms of DDT ponlsoning were found; all dled, In two weeks the pope
ulaticn wa! reduced from 1,6 pairs to 0.5 birds an acre., Specles
killed Included rede-eyed viren, bhlack and white warbler, ovenhird,
redstart, and scarlet tanager. On the area spraved with the l-pound
snlution the hird population declined from 2.7 to 2,6 palrs an acre,
On 2 third censused area {uneprayed) the population dropped from 2.7
to 2.4 pairs an acre, owinr, presumably, to completion of nesting or
loss by predaticn,

On August 9, 1945, a 3-mile section of Ash Crcek, near Clifton,
Pennsylvania, was spreyed ty alirplane with an o0ll solution of DNT,
applied at the rate of 1 pound an acre, »f which only 0,25 pound an
acre of DDT actually reached the stream, Measurement of the drift of
Insects 2 hours later indicated the passage of about 60,000 an hour at
the surface and 15,000 an hour 2t the bottom. Nine and = half hours
after spraying, the rate at the surface had drcpped to 30,000, that nt
the bottom to 11,000, Meantimo, the drift of insects on a control
stream wns 704 en hour ~at the surface and 469 at the bottom. Poisoned
fish began drifting into the welrs 12 hours after spraying; 69 per
cent of nll obrcerved loases occured within the first 34 hours. The
- warmer-water fishes--common shiners, common suckers, and golden shiners
were affected first, most of their mortality occuring within the first
2 days, It was estimated that less than half wero killed, Brook and
‘prown trout wers more slowly affected, thelr losses lasting 2 week.
Apparently about 1.3 per cent of the brook-trout pnpulation (27 from
an estimnted 2100) were killed. ‘
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Black Sturreon Lake Area, Ontario

The Department of Apriculture of Canada repertcd that 50 to
60 per cent nf the spruce budworm larvae were killed by the 2pplica-
tion in May and June 1845 nf 1 pound of DDT an acre on 100 scuare
miles nf spruce-fir forest,

Bird pnnul-tione ranged from 2.0 to 3.6 peirs an acre 1n
three sprayed 25-acre areas, s compared with 4.4 pair= in a control
area, Four birds with DDT Jitters were found, but apparently no
meagurable changes werc effected In the adult populations or in the
nests,

Savanna Ordinance Depot, Carroll County, Illinols

The sixth Service Comman spraved 4,000 acres at 30-day
intervals between August 5 and October 6, 1945, with applications
(5 per cent solution in No., 2 fuel oil) ranging from 0,2 to 0.5 pound
an acre cn different areas.

Mosquitones were roadily killed by this solution ol DDT wken
npolied at 0,2 te 0,5 pound an acre. '

Most of the c¢rayfish ware killed by 6.5 pound of DDT to the
acre,

Racconns thest fed upnn the crayfish showed no 111 effects.,
Other vertebrates apparently were unharmed,

Bird nesting populations wers Iittle affected, as few nests
in this region were occupled after August 1., No direct effects on
giris wered?cted, ggt thi swa%;o¥% withdr%wdto adjace%il%r%a%. Eggthed
ereing and several specile shingrs and dgge wepg.killed by th
appiicgtion OfIQI?ngoggécﬁ, gceanocg§g§§?rﬁew Jegsey

Partinal control of mosquitoes was achisved by ths alrplene
spraying (July 11, 1945) of an estimated 0.5 pound of DOT an acre
along the scuthern 6 mlles of Island Beach, including the shallow
gshore waters of Barnegnt Eay,

Swallows and incectivorous birds, whieh had been numerous in
the area, left at once. No 2ick c» dead birds were found.

Blue crabs, plentiful before the spraving, moved temporarily
from the sprayed waters but ware abundant in uneprayed areas, Return-
ing after a few tides had cleared thesc waters, the crabs were caught
n week later by the residual poison carried from the 1sland to the bay
through meoscuite ditches after a hard rain. On a 200-yard stretch,
150 dead or dving crabs were counted., An estimated 100,000 small dead
fish (menhaien, mullet, and killifish were found along 5 miles of the
Barnegat Bav shorellne.

Qther Ficld Observations

In Clatsop County, Or-:ron, partial control of the hemlock
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leaf looper was affected on 3,000 acres with various solutions, most
of which eontained less than 1 pound nf DDT an acre. A large percen-
tage of the crayfish in the Necanlcum River (which crossed the tract)
were killled,

At Fort ¥Knox, Kentucky, most of the mosquitoes and many other
insects were killed hy the applicetion of 0.4 pound of DDT to the acre.
In one bottomland pond that probably received a larger dosage, a large
proportisn of fish--includinr -more than 100 shiners and sunfish--wore
killed, ‘

Mnsqultoes and rreenhead flies were temporarily eliminated on
pert of Walleps Island, Virginia, through the anplication of an unree
ported amount of DDT late in Augu=st, During the first 2 days after
spraving mortsality was very hish among blue and fiddler crabs and
fishes.

A Qusting of DNT (25 pounds an acre) at Rlowing Rock, North
Carolina, in May and June 1945, reduced Japaness beetles to a third
of the 1944 populaticn. ™ithin 3 days, however, 30 sick or dead birds
and 11 abandoned nests were reported on the 217-acre tract dusted, and
12 sick or dead birds and 3 abandoned ncsts were observed on adjacent
areas,

At loecalitlice in Maryland, Nebraska, Colorado, Wisconsin, and
Ontario, wildlife was affected only slightly by applications of DDT in
011l solution at rates ranging from 0.2 to 5 pounds an acrse. In Utah,
where a field of alfalfa was dusted wilth 1.5 nounds of DDT an acre,
lygus -bugs were controlled and birds were apparently unaffected.

LABORATORY 3TUDIES

Wild-traoped field mics showed little toxlc reaction to dlets
containing 0.01, 0.02, 0.04, and 0.10 per cent of powdered DNT; two of
five fed 0.2 per csosnt dled; all of five fed 0,40 per cent died, In a
30-4ay trial ficld mice showed no 1l1ll offects from a 5-pound cil sonl-
ution of MNT =prayed on their cagcs nor from DDT-spraved oats.,

Cottontalls fed crystalline DNT were temporarily affected by
0.2 ver ecent; two of five diled aftor a dilet containing 0.4 ver cent,
Crystalline DDT administered with a stomach tube caused no symptoms of
polsoning at doses ranging from 500 to 1500 milligrams per kilogram of
body weight; at 1500 mg/kg one cf three cottontails showed tremors but
recovered; two of four receiving 2000 mg/kg Aled on the 3rd and 13th
days; two of three receivinp the 2500 mg/kg dosage dled on the 7th and
12th day’s .

Young bobwhites were tested with a mash diet containing DDT
at percentages ranging from 0.4 to 0,005 during a 63-day period., Some
losses occurred at the lowest level; 50-per cent loss occured at the
0.025 level; all those fod riore than 0.05 per cent died,

Adult bobwhites were testel with single oral doses of DDT in
erystalline form, gelatin capsules, or vegotable oil solution. Dos-
ages of 200 mg/kg in cryetal]ine form were reouired to cause a




(34)

sienificant percentaze of deaths; mortality increased with larger doses,
but thers were survivals sven at 1000 mg/kg. DNT was much more toxie
in vegetable o0il solution; at 50 mg/ks one of six 4icd; at 60 me/kg
four of six died; anil at 75 mg/kg five of six dled.

Wood-fror tadipcloes wore killed within 3 to 5 days by appli-
cation of DDT at 5 pounds »n acrc. Treatment with o1l alone had no
111 effect,

Brook and rainbow trout (5 to 7 inches long) were unaffected
by an oll <nlutinrn ¢f DDT at 1 pound an acrc, sprayed on 125- by 8-
by 2-foot raceways recelving 109 gnllons nf hard spring water a min-
utp; wheroas 4 to 12 per cent of the bluerills (3% inches long) were
killed within 5 days by the same treatment,

Small ponds containine bhlusgills (3% inches) and largemouth
bass (5 inches) were troated with DDT at 1 pound an acre in an oll
solution, an emulsicrn, and a suspansicn: 1n a week the susnension
killed very fow fish, the scluticn killed 50 to 60 per cont of the
bluegills but very few bass, and thc emulsion killed all of both
spoecles.

In ancthor exveriment no bluegill sunfish diled aftcer feeding
for three deys on flles sprayed with a 1l2-per cent o0il solution of DDT
at 1 pound an acre,

SUNMARY

1, Principal iInvestigations were made on forest treec 1insects
in Maryland and Pennsylwania,

2. Anplicd chicfly by airplane as an oll spray, concentra-
tions of DDT ranged from 0.2 to 5 pcunda an acre. Tho maximum used
anywhere was 25 pounds an acrc in a dust.

3. The amount of DDT actually on an arez showed considerable
local variation from the snecificd rate of appllication, owilng to .
woather, lack of landmarks, defoctive apnaratus, and different density
of vogetation.

: 4, Hipgher concentrations of DDT causcd proncunced mortality
in wildlife; lower concentrations caused slight or unernparent mortal-
ity. Invertecbrates and ccld-bleooded vertebrates were more readily
affectod than were »irds and marmals.

5. In a single trial, DDT was much more toxic in emulsion
than in o1l or suspension.

RECO:MMENDATIONS CONCERNING EFFECTS ON WILDLIFE

l. Use 0n1§ If Nocessary. Welgh the need for insect control
against the harm to hensficla orms., If & largo area is involved,

consult county agricultural arsnts, 3tate or Federal ontomologists,
wildlife and fishery blologlists, and U. S. Publlic Health Service
officials,
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2. Usse Minimum Necessary Deszge. To avoid damege to fishes,
erabs, or craylish, use lass than 0.5 pound an acre in oll solution;
to avold Aamage to birds, amphibianse, and mammals in forest areas, use
less than 2 pounds an acre. Emulsions are more demaging than DDT in
other forms. '

3. Apply Carefully. Useo onlv in ¢alm, dry weether and only
wherc needeil, or appIIcaEgon by airplane provide carseful plane-to-
ground control to insure even covorags.

4, Leave A Sanctuarv, To disturb wildlifec as little as pos-
3ible in forest pest control, alternate whinever pnesible treated and

uyntreated strilps,

5. Time The Application., Adjust crop and mosquito-control
applications as rmuch a8 possible to avold the nesting period.

6. Avold Spraying Water. Do not apply dircctly to open
water areas in concentrations grcater than 0,01 or 0.2 pound an acre.
Do not spray nsar oven water arcas on windy or breezy days, es this
tends to concentrate DDT in bays and on shorelines,

7. Watch The Lffects. BRoforc and after usc of NDDT make
careful observatIcon on all forms of wildlife.

Mr. Robinson: Thank you, Mr, Horne.

And now Profcssocor Foskins has a paper on "Newer Knowledge of

| the Toxic Adetion of DDT."

NFPWRER FNCOWLEDGT™ OF THEF TOXIC ACTION OF DDT
By W, M, Hosklns
Univerasity of Californla, Berkdley

The remarkablc behavior of DOT as an insccticide for many
different kinds of insegts hae stimulated much intere=t in the recasons
for its strong toxic actlion., Thé phveical and chemlical nroperties of
DDT give but scant clues, for thoe materisl 19 a colorless, crystalline

&, practically insoluble in water and steble

the original discovercr, 7Zeidlcr (Berichts der doutschen chemischen
Gesollaschaft 7, 1180.1, 1874), tn writc only a brief report on its

“‘synthesis and then to consipn it to the oblivion thet lasted for al-

most seventy vears. However, two points of intorest may be noted: {t
1s readily soluble in fatty materials from both animals and plants and
under certain conditions hydrochloric acid may bc separated from the
DDT molecule, '

The general 1ncrtness of DDT undoubtedly 1s rospon-
gible for its porslstent effect after application, e.g., arailnst flles
and moscultecs alightling on a sprayed wall or, to a lesser degres,
against codling moth larvae secking to enter a svrayed avple. The
effectlivencss 7nz8 diminish with time and there 1s some uncertainty
regarding the reason. The most obvious explanation, doubtless, 1s
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thot weathoring removes tho ieposif. This 1s suvpvorted by the raesults
nf analyses which show a decrsase in residue as time clapses,

A rather romarkablc nrovertvy of DOT 1s 1ts tondencv - to flake
off walls and other treatod surfsaces in small cryetals., Thie first
came tc tho attentlion of experimenters who found a high mortality of
me-oultoes occurring in clean cnges which were kevot in a rrom treated
previouslv with a spray containing DDT (Metealf etal, Public Health:
Reports &0, 753-74, 1945). Itwas natural to attribute this toxic
action to volatile DDT, 1.e., it might act as a fumigant. This ox-
planation wae ruled out bv tho fact that mnsquitoes confined cver DDT
but cut of contact with 1%t are not affectad, at least for a matter of
several dava., The mortallity due to flaling 1s c¢ontrolled by the oppor-
tunity for the detached particles to roach the insscts. For instance,
the following knockdowns were obtalned with adult A, guadrimaculatus
confined in small cloth-topped cartons set in various positions in a
room whese walls and celling had been sprayed with DDT in kerosene;
in 24 hcurs; center 10%; corner near walls 30%; center but with a
" plece of cardboard hcld 2 inches above the cloth top 0%. After 48
hours tho knockdowns were 100%, 100% andi 20%, rospectively. Controls
were entirely unaffected. '

Loss of DDT by vaporization from a treated surface cannot be
dismissed entirely, however. Experiments in my laboratory indicate |
that about 2 quarter of the DDT put nn filter paper by dipping in a ‘
benzene solution escapes in onc month when the paper 1is kept at ordin-
ary temperature and in rather subdued light. Under the conditions,
but 1ittle of this 1loss could have boen by flaking, It may be con-
cluied that lesa of DDT cccurs bnth by flaking and hy volatilization,
but the latter 1s tno slow te cause a fumliration effecct.

The poeeibility that DDT 1< broken dewn, c.g., by sunlight,
simpler oroducts which 40 net sive the test for DOT and are neot effoec-
tive, or to a lesser extent, aralnst insects has been suggested, Such
degradation products could cven bec toxie to man and animals. The
evidence c¢n this voint 1s extremely scanty but it indicates that no
such reactions occur and, tentativelv, 1t =sems reaconahle to conclude
that decreace in effoctivenese of a trented surface 1s primarilvy due
tc diseppearance from it of DDT, Of crursc, ebsornticn into pornous
wood, covuring cver wilth dirt and simllar procesces will also have
effects iIn the same direction.

One of tho most striking characteristics of DDT 1is the minute
amount nceded to cause pnisoning and death in cortain insects, espec-
ially various Diptera. An example 1s riven by a simplo experiment
which I once made with adult fleshflles. A minute drop of a dilute
emulsion was placed upon a cork anl immediately taken up with an
absorbent peper towel. The surfnce of the cork was rubbed excessively
with the towel until some of the upper layer must have been removed.
Trhen flles were allowed to barely touch thc treated region with the
two front feet. 7ithin 15 minutes they showed typlcal DDT jitters.

It has beon calculated by Lauger etal (Eelvetica chimica Act 27, 892~
928, 1944) that one millionth of a microgram of DOT ner square contl-
meter 1s sufficlent to polson flies walking on the surface., On the
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nrther hand, some incects are extremely resistent to this material,

Fe have smeared a strong snlution of 1t in il uprn the abdomen of
American roaches witheut oroiucling any visible effecet anl some of the
erain beetles, ‘fohanntus sp, showed no sign of distress until kent
for several hours In & Z0% duet.

The reasons for such striking diffsrencos in =scn~itivity have
arcuscd much intzrest. Dr., "iesmann of the J. R. Gelgy Company hes
ndvanced the hypnotheels that DDT penetrates the integument of insects
cnly in the recion of sensory organe and thrcugh the intorseemental
membranes, Fe explains that over the =onsery orsans the cuticle 1s
represented by oanly the evicuticula, This 1s a thin lipoid-containing
membrane through which DIT can pacs. The ready entry through the feet
nf flies 1is tren to bo expected since they bear numerous organs of
tastec. Likswicse tlic Intorsegmental membranes =arc the thinnest portions
of ths bodv covering, The experiment with the /American roach montloned
just now shows, however, that all intersegmental membranes do not
readily admit DOT. 7Vieemann's basic hypothesis 1s that the DDT
molecule contains =2 lipcid-=oluble.portion wkich enablos the whole
mclecule tc dissolve in livcids, plus a toxlic portion to which the
physiological effects may bd attributed. The typlcal symptoms of
nervous disturbances shown in both insects and mammnals by incoordin-
ation of movement and the DDT jitters arc consistent with thils hypo-
thesis since 21l principal nerves and ganglia are closcly assoclated
with lipold membranes. It may be polnted nut, however, that DDT
differs from other nerve poisons in that the effects develop slowly
ani mortality 1s greatly delayed in comparison with such substances
a3 pyrethrum or nicotine. Also, numerous capable investisntors have
failed to observe any changes in the fross or microsoplc appearance of
nervovs tissue in inseets dvines after exposurs to DDT. Such ceoneid-
erations nerhaps Justify the fzeling that Aeath from MNT may involve
much meore than = toxic effect limlited to the nervous syvstemn.

A theory of much intercst, but as yet of uncertain validity,
i« that DDT 1s toxlc because following its passare threourh the inte-
gument and distribution te various tiscues of the bedy, it splits ocut
hydrochloric aci’ in some higkly vital tissue or tissues (¥artin and
Wain, Nature 154, 512-3, 1944), 1now UDT Adoces undergo this reaction in
vitro but only = at an elﬁvated temmerature and in the oresence of
strong alkali or certain heavy metals such as 1iron., The possibility
of such a reaction cccuring within living tissues would seam to depend
upon sore as yet unknown enzyms capable of producing this effect and
located within a vit=1l tiscue, for such liberation of acid in most
rerions of the body could not possibly have a serious 2ffect because
of the minute quantitv concerned.

An attempt to confirm or disprove the theory just described
was made by the English worker Busvine (Nature 156 169-70, 1¢45 who
studied the easc with which a number cf the DDT Ta amilv of compounds
split out hydrochloric acid, True to prediction, DDT ranked first
but the dimethoxy compound, which has a CH30 group in place of each
of the Chlorines in the two benzene groups, loses hydrochloric acid
slowly thecugh 1t 1is very nearly as toxic as DDT itself. Even if this
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theory 1s valild, the prohlew still vremains of findlng the vital tissuc
i~ whieh the liberation of an 1anfinltesimal amount of acid wnulil have
fatal results.

Another intere~ting suggestion was made by three Rrazllian
werkere (Vaz, Pereira and Malhoiro, Secicnes 101, 434-6, 1945) who
recalled that the cffecte cof such nerve peisons as carbon tetrach-
loride are relieved by injection of scluble caleium compounds., They
found th-t cffrcts of DD upcn dogs ars simllarlv decressed or pre-
vented by Injection of calecium chloride, It 1s uncertain that a
gimilar situstion exists with insects. The Swies experimenters have

claimed that injection of calcium ions into the bodvy of flies retarded

the onset of symptomz: of OUT »olsnning but we were unable to find any
pffact with roaches.

- This sketchy account of scme of the work undertaken with the
hope of learnins how DDT acts has, I fear, thrown little light upon a
very dark subjcct. Here, as secems tc be the usual case with insectic-
ides, practice has gotten far ahead of theory and we know much more
about “how® thnn about *why."

‘Mr, Robinson: Thank you, Dr. Eoskins.

e will follow immediately with a further discussion of this
imoortant matter by Professor “ndcrson.
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PUBLIC FEALTH HAZA™DS OF D.D,T.*
By Hoamllton H., Anderson, M. D.
Division of Pharmacology and Expsrimental Therapeutlcs
University of Californla Medical School
San Franclsco

The latec Dr. Herbert C. Calvery, Dirsctor of the Food and
Drug Administration Laboratory, #Vashington, D. C. has recently pub-
lished a report entitled, "D.D.T. 1is Polsoncus*. BHe stated that the
gafe level of D.D.T. in human fecods should not exceed 10 parts per
million, based on obssrvations in nsnimals. VYAt a 100 me./ke. ratio,
7,000 mg./man mirht be lethel to 50 per cent of the psople. I,
mveelf, would not risk more than 70 milllrrems OY cne wi1lligram per
¥ilocram (a kilogram 1s 2.2 avoirdupnls pounia),

"hile D.D.T. 18 a toxlilc cubstance, its toxiclitv te man 1s of
relatively low order and »ermits its u<e, provided reascnable precau-
tion= are taken. “hen anplicd In nowder form it 1Is not likelvy to be
of toxlcologle importancc, unleas fond becomes contaminated and the
polson 1s swallowsd accldontally, In cll or oil miscible sclvent D.D.T.
may be absorbed acrcss the skin and mucous membranes, and cumulative
action may follow. The »nnifonous properties of D.D.T. are Irrsrfular
and in general resemble these of phenel (carbolic acid). In animals
and man logs of appetite, lose of weight, prencrallzed tremors (ouiv=
ering or shaking sensations) excitahility ani finelly convulsions may
follow exposure to exces-1lve amounts., Destruction of llver tie-sue,
and of kidnev and mu=cle tiesue=e as well, 1s inost charactcristic, yot
rrossly the affected individual exhlblts toxlcity related to the ner-
vous system. However, decplte widespread applicaticn, reports in the
literature do not include fatal ceses, although there 1s evidence that
fatalitles, comnlicated by the solvent used, have occurred. Sinee no
specific antiinte 1s known, overy precautlon should be taken to pro-
tect animals and man,

Dralze, ot al,2 have roported that followlng skin application
animals exposed to 5 per cent D.D.T. 1n powdecr form showed no local or
pencralized (systomic) toxic effect. Solutions of D.D.T., howevcr,
definitely sensitized guinca vigs, After 30 days, rabblts, rats and
rFuinea plps died when 150 mg. /kr./day of D.D.T. was applied in 30 ver
cont solutionn as an Inunction (smearcd on and rubbed into skin).
“nimals and prcbhably :man show widce varistions in susceptibilitv. Since
individual suscecptibllity trn a pnlcon cannot be anticinated or pre-
dicted, 1t would 2sem that the unlimited use of D.D.T. solutions on
the skin 1is nnt free from Adangoer.

¥ Read before the Mosquito Abatement Conference, Univarsity of
California, Berkelev, Fabruary 25, 1946.

1. Food Packer, April, 1945
2. J. Pharmacol., and Exver. Theran,, 82: 159 (Oct.), 1944.
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If D.D.T. must be aprliecd in solution, thcn cholece of snlvent
is most important. Some of the =olventse proposed, such as carbon
tetrachloride arc themselves liver cor nerve pcieons, Of chemieally
related agcntse, only trichloroethylene can be used with a "fair degrce
of safety” according to G. R. Glenn. A better cholice wculd be xylone
(xtylol), although this has the disadvantage of being inflamabls,

. Cyclohexanone has becen surgestcd by Neal, et al.® since its effocts
arc not quite am objecticnable in increasing the texicity of D.D.T°
It has a peonnermint-like odor which aids in identification of the
solvent., Kerosense has beon more frequently uscd than any other

- solvent, but as noted in the attempted sulcide reported herewith, it
augments the poisoncus c¢ffect of D.D.T. when the solution 1s taken
accldentally by mcuth. In animale we have found the toxic level of
keroscne to be doubled when D,D.T. 1s added in 5-10 per cent amounts,

When ~ily solvents ars used, one should be aware of the risk
of skin absorptinon and be comnletely familiar with warning signs and
symntems., The mnst suerestivo carly in?icatiens of D.D,7, polsoning
in man are loss of apnotite (ancrexia) and loss of weight. If expos-
ure 1= stnpped at this point, befcre muscle weakness and cuivering
sensaticns (tremors) develop, complete recovery will recsult in man
and in animals, according to Cameron and Burgess4. Liver Aamage,
anenin, increase 1n number of white blecd cells, which occur alseo, are
detectable onlv when svacial leboratory teste can be made,

One report by Wigglesworth5and one other (not reported) of
laboratory D.D.T. polscning in man indicate that its effects resemble
those repcrted 1n animels., An acetone soluticn, centaining 25 Gm. of
D.D.T. self-apvlied tn the hanis ani wrists of a labcratory worker was
later removed with acetone. Within one to ten days a feeling of
heaviness, aching of limbs, weakness in the legs and of extremc nervous
tention develoned. In both casecs bed rest w=s required bhecsuse of
continucus aching and slecplessness and anxiety which followed., 1In
one individual tremore (quiverings) of the whole body occurrcd, Slow
recovery follewed within 10 wscks, but was still incomplectc after one
year. In nelther case was D.D.T, suspectsd as 2 cause cf the signs
and svmptoms exhiblted.

When an individual 1s oxpesed tc a solution believed tn cone
tain D.D.T. or accidentally swallows a powder suspescted of being
D.D.T, a simple ficld test, dovised by the Army, alds in identifica-
tion.® The procedure 1s: Place in the bottom of a test tube a small
amhunt of the liquid ~r powler and heat untlil the contents are charred,
With heating HCl fumes are given off which turn moistensed blue litrus
paner red, If a-monia fumes are brought into contact with the mouth
nf the tast tube a cloud of awmonium chloride forms. Other insecctic-
des containing nyrethrins, fluorides, rotenone and letkanc rive neg-
rtive tests, In additinon, D.D,T, has a characteristic fine, needle-
“%. U, 5. Publ, Health Rop., cupplement No. 177,

4, Brit. Med, J., 1: 865 (June 23), 1945

5. Brit, Med., J., 1: 517, {ipr, 14), 1945
6, Bull, U. £. Army Med. Dept,, 4: No. 4 (Oct.), 1945
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1ike crystal form and melts at 105.5°C,

The d4iffercecntial disgnosis of D.D.T., polsoning is not easy,
unless circumstantial evidcncc is definite. Recently in the South
Pacific anproximatcelvy thirty people mlstock a rodenticide later fcund
te ceontaln thelllum for baking powder. One-third of the pecple died,
and the teeknlical and ncdical »ersonnel In the flsld assumed that
D.D.T. was tho causative agent. Thec signs and symptoris exhibited by
the victTrs closcly similated D.D.T. pcisoning. Only after chemical
examination cf the offeniing substance was tho dilagnoris established.
Table 1 outlines the comdarative effects of D.D.T. and thallium
polscning in man. <Since the latter 1is 9till used to some extent as
a rodenticide, similar accidents mav cccur in the rural arcas of
Califcrnia, ‘

T-BLT 1

DIFTRRTNTILL DILGNCOSIT OF D.D.T. IN POWDE® F™OM TH'LLIUM
*ND COMPARATIVE REFTADPS I MANE

D,D.T. Thallium
Form: Neodles, M.P. 105.5°C. Flame Test: Slicht Green.
Fumes pcsitive feor chlorine. 1thin 24 hours:
Loss of welight Jue tec loss of Hypercsthias of fingsrs and
, appetite, tocs make walkling imponesible,.
Persistent aching and weakness Muscle pains 1in exbtremitles,
of limbs,

Ffacial, wrist or foot paralyses

yperaexecltabllity, sencralized occur infrcquently.
tremors and ccnvulsions.

Clonic convulsions, followed by

Laboratory evidence of liver coma,
dogencraticn., -

No evldence of liver damage.

Rx symptomatic, long acting

barbitals and calcium Resembles lead poiscning in
gluconate, 10&» solution, Foneral,
Intravenouslv, a3 necdsA

ani use of methicnine to Rx svmptomatic, 1 and 107 sodium
vrotsect liver, + 1o41dc sclutions as gastric

lavarc and intravenrus in-
jeetion, theon 109 sodium
thicsulfate on subsidence of
svyrmntoms.

i

*In order of th:ir appearance.

£Ccnsult: Becard of Pharmacy, Statz of Califernia, List of Comrmon
Pciscns and thelr Antidotes, Jan. 1, 1946,
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Despite the lack nf published reports on N.D:T. polsoning in
man, two cases ending fatally are kncwn to have occurred in California.
One was an itinerant farm worker who was already under the 1nfluence
of alechol and who reputedly drank two tumblerfuls of D.D.T. solution
and died. The second was an attempted sulcide where the indlvidual,

a woman of 52, drank about 4 ounces of a2 D.D,T. mixture in kerosene.
After 2 houra she took a soapy mixture in an attempt to vomit. Filve
hours later severe vomitings occurred and continued over-night., Twentye.
four hours after taking the D.D.T. solution shortness of breath was
noticed as well as paln on the left side of her neck and left arm, A
severe, painful rash appeared on the inner aspects of her thighs and
about the genitalia, probably dus to excretion of kerosene in the
urine. Redness of her mouth and pharynx and pain in the chost and
tenderness of the lower abdomen was noticed by the examining physicilan
There was an inereasse in the number of white blood cells and her urine
contained inecrcasing amounts of albumin, A corrcct diagnosis of D.D.T,
ani kerosene polsoning was made and appropriate measures were taken to
combat the podscning. Desplte repeated sefforts to save the patient,
durine the ensuings menth, she dAled 33 days later of uremia Jdue to
neohritis, believed to be caused by polsoning.

7

‘ Patholopic examination of this patient's tissues showed an
acute exacerbation of a chronic glomerulonephritis with nephroscler-
o8is, myocardial hypertrophy, pulmonary atelectasis and conrestion of
the viscera, as well as focal necrosis of the liverS,

Summarx

D.D.T. 1in powdered form is not likely to afford a hazard to the
public provided the material 1s not inhaled or swallnwed in large
amounts. In oll cr oil miecible solvents, howcver, its cumulative
action and absorbablility from the skin provide a definite hazard,

Loss of aonpetite and welght are the first warning signs and if contact
13 not terminated when they appear, tremors (quivering sensations) may
develop and prove serious. Damage to the liver 1s less obvious but
more insidious and together with damage to kidneys and cther tissues
may cause death.

The differential diagnosis of D.D.T. and thallium poisoning
in man 18 outlined. An attempted sulcide, which proved successful, -
1s cited in which kerosene shared responsibility for death of the

- individual.

7. I am indebted to Mr. Vernon Silvershield, Coroner of Sonoma

County, for the report of the residcnt physiclan, Dr. Ronald
J. Rolph, Sonoma County BHospital.

8. Report of Dr, Josse L, Carr, Pathologist to the City and Crunty
of San Francisco
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Mr, Robinson: Theank you, Professor Anderson,

Ares there comments at this tirmc?

Prof. Herms: This group 1« croatly indebtcd to Dr. Znder-on for thils
paper, He has come over to us from the Medical Schoel to g£lve uas this
information, I want to thank him for tlile very fine panecr end tec say
I am very glad you gave 1t in just the wey you 4id, Or, Andlorson,

Mr. Cray: I am very appreciative and for a persocnal rcason., He
saved mc from making a seriocus mistake in = paper I am to give before
the State Me3ilcal Association in May.

¥1d.Frultuant In regard to the cases prescnted., Are they not indi-

viduals who are particularly susceptible to the drug? I am thinking

ol those exposed tc it in EBuropc. Some of our men were exposed to it
eight or toen hours a day in spraying., Ovor a period of two or three

months none beecame 111 from the powder or thc emulsion. The Army had
one man who did develnp o Jdermatitis.

In one of the priscon camns in Germany, we had one group of -
prisoners which broke inte a warchnuse whsre the DDT was kept. Not
baing able to read English, thev misteonk the material for secmething
else and there were sévan desd men as a result,

Dr. “ndcrson® We have nno way of anticip=ting who willl h-ve 1individual
susceptlitrility, From the standnoint of protscting the public, we have
to concider those exnosed may be suscentible =and I think every reason-
able precaution should be taken. If a man is kept enragecd in sprayving
and using keroseene or oil solvent, his hands <ehould bc prrtected with
rubber gloves or soms sort of protection. Respirators shculd bs used
indoors, for it 1is not well to breathe the material cmmstantly., If
the man 13 carcful about wearhine thorourhly therc is little likell-
hood of any particular danger. In every group there will be those who
will take reasonablc pracautions and tkhose who will not. There will
be those very susceotible and these whn are not.

Mr. Gray: I hope eur MNr, Paxton 1s listening cercfully. He 1s going
¥o have to use this DDT a lot.

8 Member: Is DDT scluble in water?
T e i

Yp. Hoskins: DDT dissnlves only slightly in water but is scluble in
ﬁgrosene, Tuel oil, xylene and various other things. It can be used
gffectively in nil solutions 2nd in emulsions. Sclvents used in
emulsion sprays dometimes tempnrarily affect paint and may cause
ghirinkage in certain matcrialz., Xylene dissnlves comparatively high
parcontages of the DDT powder and 1s quite satisfactory from varilous
standpoints. It dres nnt stain ani another point in its favor 1s that
it 1s not expensive tn usec. DDT dissnlved in Xylene forms a solution.

" If an emulsion 13 dogired an emuleifier is added to the xvlene snlution.

of DDT, and thern an emulsinn is made by dilutine with water. However,
xvlene is hard on the skin and, as has becen bronught out, rleves should
be worn while mixing the matcrial, It wil)l alse causse the eves to
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smart, and the fumes mavy cause sick headsches. There are certain skin
lotions or creams which may be applied to protect the skin, But,
whatever 1is psed, a good soap bath and clean clothes are both neces-
sary after each day's work.

Mp, Robinson: We had perhaps better leave further discussion of this
matter untll this evening and go on to the paper which Mr. GJjullin is
to read on "DDT Snrays Applied From a Hellocopter Against Adult
Mosquitoes.”

DDT SPRAYS APFLIED FROM A HELIOCCPTER AGAINST
"ADULT MOSQUITOES1/

by
Joseph 3, Yu11132 A. H. Madden,24 Arthur W,
Lindguist,%7 and John R, iackey,2/

Alrplane spraying for the control of adult moscuitoes 1is a
commaritively recent development, which has been made nossible larcely
becouse of the insecticidal potentialities of DNT. This method of
epraying was tested firet near Key West, Fla., in November and MNecember
1943, against adults of the salt-marsh mosquito, Aedes tsenlorhynchus
(Wied.), (Lindquist et al. 1945a). This work was Tollowed In Kpr1l
1944 by tests against Anopheles albimanus (Wied.) and Mansonia spp.
in Penama (Liniquist and ﬁ JuitTie 1945D0). All these tEsSts were con-
ducted with light airplanes. The results stimulated further research
by other workers in various parts of the world on the use of several
types of fixed-wing alrcraft for this purposs.

In August and September 1946 the writers conducted an extene
sive series of tests to obtain iInformation on the effect of such fac-
tors as time of applicatlion and concentration of DDT sprays applied
from the alr against adult mosqulitoes. A heliconter was chosen for
these investirations, because (1) 1t could oneremte from a small
cleared space adjacent to the test plots, thus reducing the time be-
tween comparative treatmecnts, (2) the spraying apparatus permitted a
wilder range of atomization than 4id avallable airplanse eculpment, and

1 This work is a part of a part of a combined project of the U. S.
ureau of Entomology and Plant Quarantine; the Burcau of Medicine and
Surgery, U. S, Navy; and ths U. S, Coast Guard, The advice and sug-
pestions of E. F. Knipling and the assistance of Barnard Knecht, Fred
Shileutt, and Douglass Burnett, Jr., are acknowledged.

2/ Lt Commander H(S) USNR,

3/ ZEntomologist, U. S, D, A,, Agr., Res. Adm., Bureau of Entomology
and Plant Ouarqntine, working under a transfsr of funds, reccommended
by the Conmittee con Medical Research, from the Office of Seientific
Research and Development.

g/ Lieutenant (j.r.), USCG.
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(3) 1ts maneuverability and wide ranse of visibility vermitted = more
uniform application of spray than 1= usually po=sibls with an eirplane.
This represents the first known use of n helicopter in experiments on
the control of adult mnsouitoes, It should he vointed out that with
this type of aircraft the dlstribution of spray through a forest
canopy mey differ from that obtalned with a light airplane. The
stronger downward movement of alrflow from a helicopter ha=s been noted,
but the effect on the spray hes not been detcrmined.

DESCRIPTION OF TEST AREA

The tests ware conducted in a low, levecl, somewhat swampy

area along the west bank of Mosguito Lagoon near new Smyrna, Flia., A
geries of nlots approximately 50 acres in size were establisheéed in
this area. About two-thirds of each nlot was covered with mixed hard-
woods and cabbage palus, varying in helght from 40 to 60 feet, with a
fairly dense canovy, but with little unidergrowth. The remaining third
was covered with a thin stend of pine trees. The pine stands were
incluided in the nlots to comnlete the desired acreagas, DMigration of
mosauitoes from contigucus untreoated areas often obscurecs tho roesults
obtalned in smaller plots. Observations on the relative effectiveness

'_of the various treatments were confine? to that portion of the plnts

coverel by the heavy prowth,

The mosqulto populatlion conelsted mainlv of the salt-marsh
specles Aedes taeniorhynchus ani A. sollicitans (Walk)., At times there
were alst B Tew Trosh-wafer breodsrs (PSoro hora spp.). Csensideratrle
fluctuation in abund-nce occurrad in AIfferent plots because of the
distance from the principal =alt-marsh breeding areas, late seasonal
lags between broods and weather conditions, However this fluctuation
hnd no effect on any of the records excoent the 24-hour counts.

ECUIPKEZNT AND METEQODSI

The aircraft usecd in these 1lnvostipations was a Sikorsky,
Coast Guard FNS-1 (Army R4B) helicopter. This is a 200-horsepower
ship with a total useful load of 506.5 pounds permitting a new allow-
ance of 127 pounds for spray material. Its crulsing speed 1s 50 to
60 miles per hour.

The spraying squipment consisted of a series of nozzles
mounted on a 9-foot boom suspended 18 Inches below the rear portlon of
the fuselage. Placing the eoulpment in this pnsition protects the
fuselage and tail section from the spray. A simple pressure systenm
was used operated by = hydraulic pump (Vickersmodel PF271325ECE)
driven directly by the engine of the hellicopter., The pressurs was
controlled by a relisf valve and bypass lino through which the spray
material was returned to the tank when ths nnzzles were not in oper-
ation. The bypass line, the line betwesn the tank and the pump, and
the discharge line woere of S/B-inch tubing. A more uniform flow could
be o‘!:at:aiﬂefq by 1installing larser tubing particularly in ths bypass
lilne. “ome reductlon in pressure surges was obtained by installing a
second reliaf valve, set at 200 pounis rer scuare inch, in the Ais-
charge line just forward of the nozzle hoom.



(46)

Two types of nozzles were used, 4 ferne<tvpe nozzle with a
55-wire-gage orifice and a TT3001 with a 0.020-inch slotted orifice.
The former delivers o Aiscnid or parnsol~shaped sprev with ¢oarss
droplets and the latter a flat =orev with fine droplets. % pre<sure
of 75 pounids per scuare inch was used with the fern nozzles, and =a
pressure of 150 pounds with the TTB8001 nozzles.

A number of prelimlnary tests were conducted over open
ground tn determine the discharge ratos of the two types of nozzlcs
and the droplet spectra of the atomized sorays. The helicopter was
flown at crulsing speed, with the ecuipment discharging the spray
mixtures chosen for these investigations. The following mixtures
were used: (1) 5 per cent of DDT in o mixture of 80 per cent of No.
2 fuel oil and 20 per cent of Ho. 30 lubricating oil and (2) 20 per
cent of DDT in a mixture of 50 per cent of PD-544C solvent (an aromatie
petroleun fraction), 30 per cent of No., 2 fuel o011, and 20 per cent
of No. 30 lubricating oil. Discharge rates were determined by flying
eross wind and spraying for a timed period (60 or 120 scconds). The
amount delivered was obtalned by measuring the amount of material
olaced in the tank and thc amount remaining after aprayine., Thesec
mcasuroments were mads to within 0.1 rallon. In determining drovnlet
svectra the flight was made into the wind., Samples wcocre obtained by
pacsing 2 treated glasgse slide through the falling spray as the heli-
copter flew directly overhead, All determinations were mage in
duplicata.

It was found that 17 TTBO01l or 5 fern no=zles were necded
with the 5 per cent DDT solutlecn, and 5 TTBOOL1 or 2 fern nozzles with
the 20 per cent =snlutlon, to five 2 constant dosmpe of 0.2 nound of
DDT pcr acre, Although dosege was known tn be bclow that neceded for
practical centrol, 1t wans selected ourposely <o that comnarisons be-
twcen treatiments could be obtalned. In terms of total material, the
dogsage was 2 quarts per acrc with the 5 psr cont sclution and 1 pint
per acre with the 20 ver cent solutiom,

Data on dronlet spectra obtalned with the 5 per cent sol-
ution are nreecented in flgure 1, It will be noted that there was ‘
some overlaovning of droplet sizes in the fine ani coarse snraya., In
general about 80 per cent of the drcplets (by number) in the fine
spray were below 100 microne 1in diameter, whereas abouvt S0 ver cent
of the droplets in the coarse spray were below 300 microns and 40 per
cent were above 100 microns, Findinrs with the 20 ver cent solution
weras almost identical.

The trestment~ were applied to the test plots bv flying the
helicopter in an easterly anid westerlv direction, which was approxim-
ately cross wind in most cases. The swath width gas 60 feet, and the
flight pattern was always started on the proper side of each plot so
that turns at the snds of the swaths would be 1nto the wind rather
than cownwind., The plots were of such a width that 20 swaths constit-
uted a completc treatment. Aprlicatlions were made at normal crulsing
speed from an altitude of 30 to 35 feet above thc canopy. Since the
area lles between ths water and 2 paved highwey, 1t is well defined
from the alr., The westsrn corners of the plots wecre marked by white
flags fastened in the tops of trces, and an additional flag was placed.
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midwav bctween the corners. Flags form rather satisfactory markevs,
but thair installation is very slow and laborious.

A serisesc of metosorological data ¥ncluding témpcrature, rel-
ative hunldity, wind Airection =2nd velocity and lavse rate, were ob-
tained 1an the open near the edree of the plot Auring the apolieation
of each treatment. Lange ratec mcecans the difference between temner-
aturee teken at 2 2nd 0,3 meter=s ahove the ground, and reopresents a
meacure of the stabllity of thc surface laysr of the atmoschere, A
positive lapsc rate indicates inverslion, whereas 2 negative lapse
rate indicates convection. The latter condition tends to prevent.the
smrller spray droplets from reaching the sround,

e~ults of each test were ovrluated by making s mosculto
count within tﬁ % eﬂtog nlots beforb spraying and 2, 6, and 24 hours

thsreafter., Each obsarver counted the numboer of moscuitoes alighting
on 21l visible portions of hi=s clothing during a l-minute interval,
This method is discuseed In some det-~il by Lindquist et al. (1945).
Twenty counts were made over 2 wide area in each plot at each obser-
vation periodi. The same positions or counting stations were used on
each ocecasion, The iifference batween the number of mosqultoes in a
nlot bofore and after treatment was used as the basis for calculating
the pcreentage control. Additional counts were made in untreated
chcek areas from time to time to obtain information on natural fluct-
unations in abundance.

TFFECT OF TIME OF APPLICATION

In one serics of tests with the 5 per cent DDT solution the
effectiveness of applications at 4ifferent times of the day was com-
vared., Both types of nozzles werc used, All treatments in each
replication werc 2amplied on the same dav.

In g -neral the moteorological conditions which varied with
the time of day, had little offect on the results. Under the most
unfavorable lanse rates and higheet wind velocities the control was
equal to or hotter than that ubtained under favorablc lapsse ratec and
no wind, with one exception. In ~nother series of tsests, with fine
and coarse dronlcte ~t midday, the sprays were applied under o com-
bination of the hirhcest wind veloclity and the most unfrvorable lapse
rate rccorded. With both sprayes the degree of control wes very low
although not below average with the cosrse 4Aronlets. Wind velocity,
which must have been at least 15 miles pner hour above the forest
canopy (readings were taken =t 6 feoet), anpearcd to be mors important
than lopse ratc, It could bec secn that the spray was being driven
downwind for a long 3istance, and probably many of the dronlets Wwere
lost or deposited on tho upper foliags.

Wind direction and relative humidity apparently had naq
appreciablc cffect on control. TFluctu~ntions in meteoronlogical factors
probebly =2ffected the sovrays only whille they were above the canopy,
since it has bsen found that wihhin the jungle such factors are prace
tically constant throughout the iay.
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The conditicns of this sxprriment ~nd the results are sum-
m~rizasd in t-ble 1. Thers was cnnsiderable difference in l=apse rate,
wind velocitvy, and relative humiditv between down and midday appli-
eatione., To dotermine the significance of these differcnces on anel-
vels of variance was made of the 2- ani 6-hnur recoris.

Annlvels of the 2-hour counts 1is glven below:

Source of Variation ocgrees of Fresdom Sum of Scuares !esn Rq.'

Between tests 4 4402,3 1100,575

Between treatments 3 45562.8 1517,600

Error 12 2589,.7 215.808
Total 19 11544.8

The F value for difference bstween trcatments is 7.03, which
is highly significant. #ith the formula used (Wadley 1943) a general-
1zed standard error of diffcrence was calculated, By thls means 1t was
found that the least differcnce bstween mesns requires for siznificance
was 2l.4 at the 5 per cent level and 31.2 at the 1 per cent 1cve1. The
application of these valucs shows:

(1) No significant difference between fine droplets at dawn
and fine droplets at midday.

(2) 5 highly significant difference between coarse droplets
2t dawn and coarse irovlets at midday, the former belng
the mrre effecctive.

(3) MNo sienificant difference hatween finc Jdrnolete at Aawn
and cnarse droplcts at dawn.

(4) Sipnificant Jifference between fine droplets at ridday
and cearse drovlete ot midday, the former beins the
~wmore effactive.
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Table 1.—Control of adult mosquitoes with sprays containing 5 per cent of DDT when applied from a
helicopter at different times of day.

Time of Application :Size of : Tempera- : Lapse : Wind : Rel. : Control in —
: Droplets : ture : Rate : Velocity: Hum. : 2 hrs. 6 hrs. 24 hrs.
- | °F - °F ¥.p.h. & % ;4 %
Dawn Fine 76 30.29 - 1.1 100 75 72 3
Coarse 77 -0.32 0.9 97 68 64 61
Midday Fine - 86 -2.70 3.6 75 60 56 49

Coarse 87 -2.34 3.5 76 35 L1 L
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Analysis of the 6-hour counts showed that there wae no real
difference in effectivenese betwosn the treatmente, Thisapperently
wns due to delaved action (rceidual or otherwise) of the conarse Sprays.

No ettenpt was made %o analyzc the data obtained from the
24-hour counts, since these data appeared to be somewheat biased cwing
to uncqual migration of mosquitoes into the plots. The data indicated,
however, that no real diffcrences could be demonstratcd by analysis,

For comparative purpcses two series of tests were conducted
on the same plots earlier in the season with a Stearman PT-17 airplane.
A 5 per cent DDT soluticn was applied at the same dosage as that used
in the helicopter tests. The average results are shcown in table 2.

Table 2.--Contrecl of Adult moscultoes with sprays contalning 5 ver
cont of DDT when applied from a Stearmmn PT-17 airplane
at diffcrent times of day.

“Time of i ge of Control in
Application Droplets < Hours 24 Hours
Per Cent Per Cent
Dawn Fine 856 22
Coarse 51 42
Midday Fine 46 43
Coarse 51 42

These 3ata alsc Indicate no significant differencecs between
treatments, but the results are not conelidesred conclusive becous=s of
the limited numbcr of replications, The contrnl was sliphtly less than
that obtained in mnst cases with the helicnpter.

TF; ECT OF CONCENTRATION OF DDT

In annther exveriment thc relative effsctivencss of 5 and 20
per cent DOT snlutlions was studlied. 1In thils series also a comparison
was made between fine and coarse sprays. The tests were paired 1n each
case with respcet to the concentraticon of DOT, but time did not permit
conslistently paired applications of fine ani coarse droplets.

A summarvy of the data 1s presented in table 3. Moteorolog-
ical conditions were constant, but this is t~ be expected as the treat-
ments were not confined to dawn and midday nerlods 28 in the previous
tests. There was 1ittle d1fference in resvlts between treatments at
2, 6, or 24 hours after nvplication. The data were not annlyzed
etetistically, since 1t savpears evident frem an inspeection »f the
recordas thet no real differences exist.
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[

Table 3.—- Control of adult mosquitoes with sprays containing 5 and 20 per cent of DDT when appli=d
from a helicopter.

Concentration m Size of m Tempera- : Lapse m Wind ¢ Rel. m Control in —
of DDT : Droplets : ture : Rate : <mHO0Mww : Hum, : 2 hrs. : 6 hrs. : 24 hrs.
Per Cent op oF M.p.h. % % %
5 Fine 76 -0.18 1.2 84. 71 70 66
Coarse 79 -0.32 1.4 84 64 66 64
20 Fine 78 -0.36 1.9 8L 58 66 66

Coarse 79 -0.86 1.0 8l 59 73 68
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Conclu<cions. --Under the coniltions of these exveriments,
neither time of applicatlion nor size of spray 4droplete had anv offect
on the desree of centrel of adult mescultoes, althourh the immediate
results cbtained with = conarse sprav applied ot misdday were leower than
with the other applicatione, It 1s peos-~ible that mecre proncunced
differences would have baan apparent if sprsve with ~ wider difference
in particle size had been crmpared., Fowover, the droplset <lzee uscd
represent a close approximation of those orilnarily used in oractics,
These testes should be repeated with other tvpes of =ircraft.

‘Yhen 2voplied at the same dosacge of NDOT, 20 per cent solutions
were just as effective as 5 per cent sclutions. This makes 1t possible
to increase the area covered per 1n2ad of spray by four times without
rcducing the effectiveneas of the treatments. The practical imoortance
of this fnctor in improving the usefulness of aosrianl spraying agalnst
adult mosquitoes 1s apparent.

Although the helicopter 1s considered to be a desirable tool
for experimental work, the model used in these experiments would not
be practical for routine control operaticns, for the fcllowing reasons:
(1) The useful 1lnad is limited; (2) power for operating in restricted
situations during hot, humid weather 1s inadequate; (3) pilet fatiguo
13 sxcessive owing in nart to vibration and power limitatin~n of the
nlane: (4) the blades tend to warp when exposed to rain or heavy dew;
(5) purchase and maintenance cnsts are high. Further development of
the helicopter, it 1s *elisved, will tond to eliminate most or all of
these nbjections,

Summary, --Teetes were conducted near New Smyrna, Florida,
with DDT epravs applied by = helicopter againet salt-mersh mereocuitoes,
Aedes fLagnlr~rhynchus (7ied,) and A, sollicitans (7alk.), for the pur-
pree of determining the effect of timo otf applicertion and concentra-
ticn of DDT cn the results of the trertments., Two tyves cf nonzzles
were used, onc of which delivered a spray with ccaree droplete and the
nther a gpravy with fine dArnplets, It was found that trestmente applied
at midday were just as effoctive ae troatmente applied a2t dawn, except
that lower irmediate resultes were nbtalned with co-rse particles
applied at middav, In general, particle size hnd no effect on results,
When applled at ths same dosage rote of DIT per acre, a 20 ner cent
solutlion was just as effective as a 5 per cent solution. The arca
treated per load of spray can therefcore be increased four times with-
out any reduction iIn the effectiveness of the treatment. The heli-
copter used in these tests 1s nct considered practical for routine
contrrl work, but furthoer developments in this tyvpe of alrcraft prob-
ably will permit the satisfactory use for this purpose.
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¥r. Gray: I think we will have to buy nne of thosc contraptions,
red Eaves was very much intereeted in the heliconter, and talked at
cur last meeting*about its possible applicatlion to mesoulto contrnl

work. I nm pl=ad to get information about 9ome of the limitatione nf

the hellicopter,

lir. Robinson: Dcn Reese from Salt Leke City 1s hers. I would like to
Aave nim give us a 1little of his observations of what they Aid at Salt
Lake Clity.

Mr. Reese: I am sorry but we haven't bcen uaing 1t for experimental ;
work, Ly iInform~tion 1s very limited so I am not able to give much ;
additional information. ¥We hope next scason to use 1t nore extensiv- "
ely and we will profit by thoe information rcceivad here. - So far we
hove used it cnly on small arcss and in a few ornamental pools, There
haa been ncthing very extensive,

Mr. Robinson: Art Geib, recently appointed Superintendent of the Dr.
Worris District, has something for us on "Some Observations of Alr-
plane "pplication of DDT Dust as = lLarvicide."”

Yr, %elb: Mv information refariins the DOT werk done at Bakersfield
tr{s »ast fall is second-hand, I was not there at the time. Thero-
fore I am not in a pnsitlon to give any detailed data regarding that
work. However, I can generallze and tell you what occurred.

Last fall the District ennexed a considersble area. South
of the clty was a duck hunting club arca, The then Superintendent was
quite 111 and his foreman carried con., In Sentembsr, the duck clube
were flroded and then the =ltuation of crurse became a matter of
urgence ¢o far as the temporarv superintendent wos concerned in order
to stop the antlcipated mosquitoes from emerginfse.

The water depth ranged from nne inch to several feet. It
was lmpossible for him te attempt to contrecl the fedes dorealls by
the methed he had been using, namely ~1l application with vower equip-
ment. So he made cnntact with a loecal duet firm and was able to
obtain NDT 1n tale., Ee was much disccuragsedi over the fact that they
might get away frcm him so he did not attempt any trials or experim-
ental work but used 15% DOT dust in talc 2ppli=d with a plane of
about 220 h.p. carrying a 600 1b, load. The dust was applied at the
rate of 2% 1bs, per acre. Scme of the woter was oculte clear with no
vegetation, Other water was heaving overgrown with plants. After
application -- immedlately ~fter or within an hour or so, there was a
milky appearance 1n the water due to the amount of talc applied. Dip-
ping was undertaken immediately within a few hours and again soveral
days later, Aedes dorsalis breciing had been qulte hocavy. The day
following the dusting no larvae could be found., That condition exis.
ted for some eipht or nine weeks after that. I havo not been able to
get any detalled iInformation so 1t 1s hard to say whether there was a
real residunl effecet rr whether there was no subsequent breeding be-
causc of climatic comditions.

*Prnceedings and Papers nf the Thirteenth Annual Meeting of the
Californla Mosquito Control %ssoclation, Februarv 28-29, 1944, pp. 91-93.
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The work that the exietine superintendent 414 with the alrs
plane was so satisfactory that we are anticipatine further use of air-
plane anolicaticn this crmina season both for eorav and Avet applica-
ticn, not onlv in Auck c¢lub areas but also 2long the river which oro-
duces tremendous aquantities ~f Aede= vexans.

In general, the cost nf operations last fall were too expen=-
sive to be unicrtaken unier normal operating conditions. The actual
cost was “3,75 per ncre for the plane. The total cost of flying DDT
was four to six dollars per acre. We are hopeful that spray applica-
tions with smaller ocuantities of ODT will reduce the cost to where it
will be more practical,

Mr. Gray: Was there any check up made cn the duck clubs during the
duck scnson? ,

Mr, Geib: Very little breeding appeared in the ponds. After the season
was concluded they sald they were very happy at the clubs as they had
been free of mosqultoes during the hunting ssason.

Mr. Robinson: How long before the shooting season 4id you spray?

Mr. Geib: We began the middle of September and continued it over 41f-
ferent acreages until approximately the middle of October.

Mr., 2rayt We have in Alameda Countv quite a few Aduck clubs and pet
along pretty well with them. One nf them 18 a ¢lub which has been
rather 11fflcult te control because they have a very ponr pump capacity
-=- only 700 gals, p.m, -- 80 they flond very slowly. They begin about
the first of August and pump non to land which hee = very heavy growth
of grase, As tre water rises slowly, dorsalis hatch along the cdges

of the rising water. EHeretofcrc these have boen controlled irregularly
and not too satisfacterily by spraying with keroscns emulsion or kero-
sene-pyrethrum. “hen DDT became avail able, I rot the 1dea that by using
it in disscolved form we would bc able to control the hatching of the
Aedes dorsalis. e set up = barrel with a drip cnlibrated =0 we would
got approximately one part DDT to 10 or 20 million, ~nnd applied it to
the incoming water from the pump. The results were comnletely negetive,
In the open ponds where we get very little breasding anyway, we had no
breeding. In the grassy arcas the results were spotty. We had )
trouble with the continuous dosing scheme cloggling with DDT crystals
anparently coming cut of the emulsion. Prof. Freeborn told me of some
experimental werk in rice fields whore 1t appeared as if much vegeta-
ticn remeoves the crystals of ODT from water and therofore 1t becomes
ineifective, Ve found that after tlhie water worked its way out through
the grass the hatching went on withnut any diminution over the ncrmal
hatch, and ws had no control whatever. Pjnally, we went back to kero-
sene, pyrethrum and erlsifiers and got nretty good results., (we still
have some pyrethrum concentrate.) I am at present uncertain whether
the fault 1s with the emulsifier, with the 2zylene solvent, or whether
esome action of the vegrntation cr possibly some other physical factor
removes DIOT so it does not affect the larvae. They seem tc have sone
m. and pupated and emerged in spite of the appnlication of relatively
large quantities of DDT. We are going to try again next vear and
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changa tae eet-un ~nd take time tc study 1t., I have henes that using
DOT as a wettable powdler mey accomplish something., 'We plan te try
uesing the DDT as a wettable powder and sec whether that will wnrk
instcad cof diepersing in an orsanic solvent, PRut it dresn't work in
the presence of a great deal of vegetation, we find, This correspends
to seme work in the rice fielde in Texas where the material wa= used in
the same way and they got pretty gond kill clese to the pcint where
the DDT entered the rice fields, but further and further away they got
practically nothing in the way of contrcl, If we could find some way
of intreducing 1t into the water theot 19 uge? for fleocding, that

might be the answer., It would certainly savec us a lot of work where
we haven't an airplane. In thils 2rca trere 1¢ 2 very high voltarge
electric power line whichk wruld not make the use of a plane feaslble,

Prof, Ferms: Dr., Eckcrt asked me to ianform thils group that when you
are foing to do DDT dusting by ailrplane, and work of that scrt, you
will probably have to square yecurseclves at times with the agricult-
ural commission and alsc with the bee inspector. Ie saild teoo that 1if
you could nctify hiwm he will try to help you,

Mp, Robinsont In Modesto we wanted to do quite extensive work., Our
Country Agricultural Cemmissioner gave us about thrce miles along the
river for exnerimental purpnses., Ve got very gnod results 1n that
ar=za. We put 6 beec hives in the line of flight and after two or three
davs dead beecs were brousht up to Sacramento for examinatien, We got
a clean bill nf health frnm thn State cn that operaticn. “bout two

nr three weeks afterwards I was trld tec go zhead but by that time the
vexans had gone nn,

~ The next paner appaars tn be my ocwn., I was asked to glve
cne on "DDT Contrcl of Meosoulto Breeding in Irriration Canals and
Sewsr Farms,

DDT CONTROL OF MNOSCUITC BRETDING IN
IRRIG/TION CAN.LS *ND EYER FARMS
By

E. Chester Robinson -

In our vreliminary cxperimente with DOT in lrrigation canals
our aim was to find s~me method of impregnating the weter in the canals
in crder that the rosidual sffect would last long encugh to kill the
larva that hatched after the water was applied to the fleld. So far
we have noted 1little or nc effect from this method from concentrations
that were economically feasible.

In one instance where we applied a drip system to a private
diteh carrying 35 second feet of water and wrere the head gatss to the
checks werec overflow type, we received excellent results with the fole
lowing solution: 23 gallons diesel oil - 2% gallons of 25% non-emul-
sible DDT and 2 tablespoons B1956 spreader per gallon. This solution
was placed in a steel drum ani ran into the ditch at the rate of 7
galloms ver hour for 3 hours, while irrigating 20 acres of pasture
fFrass., On this experiment we roceived at least 98% control.
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Other oxreriments ware conducted with ermlsified ODT and
water and emulesified DDT and nil, at the rats of 1 to RO to 100 mil-
lion by weight whore the water went through smell outlets below -the
surface of the eanal., In these experimentes the results were not sat-
lsfactory.

In applyine DDT to main irrigeticn canals scveral methods
and solutions were used, all of whieh were very satiafactery., On May
5, 1945 in the Mecdesto Irripgation District's mein canal, flowing 640
second feet per minute, we used 2 rallons cmulsified DDT - €6 gallons
diesel oll - applied at the rate of 2 gallens svery 20 minutes. Two
days later no larva wesre found present in 100 miles of irrlgation
canals wherc before we could get from 3 to 17 ‘nopholene freeborni
per dip.

On June 22 therc was 920 second feet going over the welr,

We used two gallons of 25% DDT to 15 gallons of water at the rate of
approximately 4 gallons every 15 minutes. Larva prcsent before appll-
cation, 3 to 11 per din, larva present £ days after application teotal
in 150 dips 4 pupa and 1 larva, July 17 there was 860 second feet
goinr over the welr. We used 2 gallons emulsible DDT to 10 gallons
411686l o0ll, Avnproximately the same number of larva was onresent before
anplicatlion. July 28 there was 1020 second feect golng over the welir,
Fith only three gallons of ermlsible 25% WDT with three gallons of
water, 2 quarts of this solution wns put in every 15 minutes. Be-
ceuse nf excessive weed growth on the banks of the canals this nner-
ation was only 100% effective for a distance of 4 miles., On July 30 -
5 g21llon= emulsified DDT mixed with 20 gallons Alesel oil was moplied
again 2nd at the rate of 5 fallons svcery 15 minutes, Thils completely
corrected the fallure of the previous spplication, ‘“uguset 24 thers
was 605 second feet going over the welr. e ueed 5 gallons of 25%
non-cmulsible DDT, 10 oz, B-1956 sprerder mixcd with 20 gellons of
water, This sclution wa= put in a sprinkling cesn and slowly poured
into the wmeln canal, taking a total clapsed time of one snd one-hslf
hours. The ki1ll with this <nlutlion was 2s good as with any of the
othors used, The renson for the lncrease in the amount of DNT was,
althourh the flow in seccnd feet had besen reduced, there wns an ex=-
cecslve growth of water gress nlong the canale, sometimes extending
out into the main canals for a distancs of six or seven feet on cach
side. This operation would require three or four thousand gallons of
diesel oll ani several men and a large spray rig for a2t lecast a week,
Some of the canal banks have no roads and would have to be sprayed by
hand. In all of these experiments the total elapscd time of applica-
tion was not over onc and three-quarters hours. No aporeclable kill
of larva was noticed in any of the fields that were irrigated during
the time of application.

The Riverbank sewor farm takes care of the clty of Riverbank,
with a population of 1,500 and the Santa Fe Railrcad's round house
termin=l sheps and the Riverbank Canning Covpany. To start with we
applied B nunces nf 257 smulsified DDT in the main pipe line per dav,
Later we reduced this tc 8 cunces every third day until the cannery
was opceratling two shifts, at which time we applied one pint every
third day. This hae completely sliminated the neces<ity for spraying
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this sewer farm which normally tcok from 75 to 100 gallons of diesel
01l every week or ten days.

The Escalon sewer farm takes care of the city of Eacalon,
with e population of 2,000, a cannery and a winery. This sewer farm
consists of evaporating ponds with an area of from one to four acres
per pond. Eere we sprayed arouni the ddges with a solution of 2 quarts ;
of 25% emulsified DDT with 20 gallons of water and had the same control |
as would have been obtained with the use of 60 gallons of diesel oill ~
and saved about one-fourth the time of application.

¥r, Bray: Do you consider that vepetatlion interferes with the effect
oI’ tho %DT”
Mr. Robinson: I think that there 1s = certain amount of absorption by

the soll, and that veretatlon flnally kills the effectiveness of the

Prof, Ferms: I would like to ask Prof, Frecborn whers he has anything §
on that matter of absorption, |

Dr. Freeborn: The problem 1s prinecipally In the €oil., You will get
good control in the irrigation ditches that are lined with concrete.
You can mix DDT with several kinds= of socll and it ie not effective,

In Georgla that was done over ani over again. We need to know much
more about this, In Arkancas they dusted the flelds with DDT dust
before putting the water in the rice flelds and hed no resulte, There
was no appreclable result when it was put in the 1rrigation water and
distributed. Always 1t was Ineffective when connected with any tur-
bulence of water., But if the DDT 1s mixed with oll so that 1t stays
at the water surface 1t remains cffective.

Mr, Robinson: That bears out our experiment. The oll held it on the
water surface.

Dr. Frecborn: We ran tcsts on application in the water on tho rice and
1t did no damage. DDT in oll was used. We scattered it on to the
paddies and there were no bad effects,

Mr, Robinson: It scoms to take very llttle of the DDT.

A Member: Yes, as a larvicide 1t 1s effectlive 1in killing larvae and
vupae In very low dilutions,

Dr, Frecborn: About one part of the DOT in 30,000,000 parts of water
geems to Ye right under fleld conditions,

A Member: .- I want to ask a guestion about flow iIn the cansl=, "Was the
TIow such that it was practically dead water? How much effect would
be due to the fact that there wae no movement in the water?

Mr. Robinson: The watcr in the canals ran at the rate of about 2%
miles per hour. It slowed down wherec there was much vegctation to
about 1/2 to 11 miles per hour.
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A Member: In your district do irrigation canals constitute an im-
portant problem?

Mr. Robinson: Probably atout 90% of the anopheles breod =2long the
Banks of canals. In the ficlds themselves, the mosauitoes present
arc primarily dorsalis,

Mr, Robinecn: Perhopos we'd botter met on now tn the paper which R1ll
Reeoves has for us on the “Application of DDT Residual Sprav for Adult
Momquito Control,"

APPLICATION OF DDT =¥RIDUAL SPRAY FOR ADULT MO“QUITO CONTROL
By
#W1lliam C. Recevee, Ph.D.
George Nilliems Hooper Foundation
Unlversity of California
San Franclsco

During the past vear, as a2 part of ocur field inve=tigations,
in Korn Countv on the epldemloloesy of oncephalitie, studles were made
on the uyse of DYIT residual sprayve for the control of adult Culex
mosquitoes. This program wes = cooperative project of the State Health
Department, M.C.W.A. of thc United States Public EHsalth Serviece, and
the Hocper Foundation. I would 1like te briefly summarize some of the
problems we oncountered in the application of residual DDT deposits
for ndult mosquito control, and point out some cof the advantages of
this method of control for applicrtion to ccrtaln of your fileld
problems.

Tho tcchniques used 1in thils study were based cn the methods
rccommended in the Unitcd Stntes Public hsalth Service and United
States Bureau of Entomology Bulletins with which you should be
famlllar.

A11 applicotions were made with portable hnnd spravers of
the Mover's Kiwkfill tyoe. This model of spraver is now available,
and has the advantages that 1t 1s saslily carried 2and opcrated by one
man; a2lso it can be handled in inaccesible places.

Severnl tvpoes of DDT snravs wors used in this study and they
veried enormousely in their effoctiveness. Certain A~finite disadvan-
tagss were found 1In the use of 2,5 or 5.0 per cent DDT in solution in
No., 2 dicsel nil. DNiee<cl nli 1« a verv chnan carrisr for the DT
byt when aspplled to dry unpsinted woond curfacoe the 0il culcklv =naks
into the wood carrvine the DDT with it and leavés a very light, in-
effectlve, resldual surface deponsit., As 2 large provcrticn of build-
ings otker than homes arc mede of rrush unpainted wood poor results are
ocbtained. Thc same objcctlion misht be raised to the use of =nv oil
carricr on such surfnces., On finiched surfaces there 1< the additional
objectlion that dlee=el oll strins, “everal of thc werkers devcloped a
dermatitls from prclonged exvosure to the oil, and whon working 1in
closed bulldings during the hot summer months thias objection 2lone 1s
sufficicnt reason for not using o1l sclvents for this purpose.
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In cur studies the bcst rcsults were obtalned by uslng a
Qquick breaking, xylene-wator emulsion of 2.5 or 5 per cent DDT. Be-
cruse of the quick broaking characteristics of such 2n emulsion and
the volatility eof xylenc good surface doposits of crystalline DOT
worc obtained, even on the roughest and driest of wood. N» skin
rcactions were noted in the men applying this material even during
the hnt summer wonths.

In treating the interior of builldings, wkich were sorving
28 resting places for adult mnsquitnes, we found it essential to have
2a cnmplete a coverare as could be nbtained of 2all surfaces within
thoee builiings. In mekinec checks of treatcd bulldines large numbers
~of Culox 5-faaciatus =nid Culex tarealis cnuld freocuently bc found in
untreatei nicho= such o= ncste, boxcs, niles of junk, upoer surface of
reftere, otc, Thie prcecnts a nroblem as these inaccesible nlaces
wkich 2ra favorite rceceoting nlacaes for the mesoultoes arc also the
arens in which 1t 1s mest 4ifficult to obtaln gond spray coverarc,
It 1s essential to impress on laborers that such plececs must recoive
particular attention ~nd while they are leorning thie technicue their
work must be chocked, It 13 not satlisfactory to mereoly send s man
out with instructions to snrav a buildiing. The method of applicatien
he is to use should be carefullv dermonstrated, with certain stendards
set up, and 2 complete exnlenation should be made of the rensons why
complete coverare 1s necssesarv,

For eccnomy of man power and materlal a preliminary inspec-
tion of builiings for adult wmosquitoces 1s ssscntial to determine which
shelters should bte treated, and periodical recheck should be made to
dectermine if respraying 1is required to pick up spots which have been
missed. This mcethod will result in a marked reduction of Culex adults
in domestic sheltcrs. With careful ccvernge we obtoined better than a
90 per cent reduction of Culex mosquitocs resting in treated shelters,

Thore are situations in which you will find this type of
treatment 1s useful as a routine wmosquitoc abatenment practice. As you
all know, when 2 person living in your district calls in and complains
of mosoultoes around their home they oxpoct irmediate action and re-
sultas. Successful eliminatien nf larval hrecAdlines dnes not give immed-
1ate roducticn in the number of adult mosquitoes and this frequently
leads to additiennl and bitter complaints. In many situations you will
find that careful apovlicotion of ODUT residual depceits in the adult
re«ting vlacee on cuch promisos will give immcdinte relief and will
2llow tine for larval control measures to take ceffect.

In certain places where vou anticipote an adult problem and
arc incapable of preventing an influx of 2dults, it 1e pneeirle to
apply residual depcsits beforc the nroblem hng brcome acute,

A new tocl is now ~vnilnablc to vou and the u=es tn which it
has becn put 2rc still limitcd. However, there 1e no limitaetion in
the originnticn of new technicues for the use of "DT which you, as
practical field mon, mav concelve and devoelop.
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gz. Robingo%z Thoere is onoc morec paper this afternoon -- that of Harold
ray. e will tell us something abcut DDT Control of Mosquito Breed-

+ ing in Catch Basins and Underground Vaults.

TEE CONTRCL OF MOSQUITO BREEDING
IN STREET INLETS (CATCH BASINS),
UNDERGROUND UTILITY VAULTS AND b
SIMILAR STRUCTURES, BY DOT RESIDUAL SPRAYS :
By
Harold F. Gray, Engineor
Alemeda County
Masouito 2hatement Dietrict
In the planned division of nractical fiocld studies of DT
sgraed upon In 1945 betweon Mr. Haves, Mr. Rnbinson and the svpeaker,
certaln studles were assignod tn the Alameda County Mnsauito Abatement
District. These were principally urban in tvpse, and related te varinus
structurze in which mrecuite breeding nccurs, such =2s <trest inlets frr
storn water, the underground vaults »f the public utiliticss, and sime
ilar structurecs, '

In June of 1945 we nbtained from Chemurgic Corvoration n
sufficient supoly of 25% DDT emulsion and snlution to berin cmerntions,
Six utility vaults were selectcd and spraved with a 2%% emulsion on '
June 9, and the water in an additional vault woe treeted with phenoth- ;
1agine for comparisen. 1In four vaulte the walls and ccllings were i
sprayed; in twn vaults the water only was sprayed with DDT, Each of ;
the vaults sclected had in past vears been a prolific mesquito breeder {
requirine frequent oiling, <

In addition, between June 6 and June 12 we sprayed 800 street
inlets with 21% DDT dissolved in Diesel oil, applying the material to
the side walls for residual effect,

Inspections of the utilities vaults indicate that the DDT
spraying was effective in prevonting mosquitc breeding dnwn to the
besinning of c¢nlder weather in November, For the same pcriod, inspec-
tinons of the B00 street 1nlets sprayed with ODT showed 2 remarkable
reductinn 1In mesquito braedlng, although larveae were found in a very
few cascs. Nn mnscuitn breeding occurred in the vault trented with |
vhenothlnzine.

From June 15th tn mid-Octoher ©770 snraylngs of strect
in}ets with DDT (10 1bs. dry technical grade in 50 pallons of Diesel
01l -+ about a 217 solution) were made, but with no sttempt to cover
the sidswalls completely, Fxact numerical crunts on ree-insvecticns of
this meries were not mede, but our general obecrvatirn wae that while
an apprecisblc improvement resulted, much better results were ohtaeined
from the first series »f 800 strect inlets wherc the =idewslle were
completely sprnyed,

A series of 243 cesspocle wae sprayed in mld-August with DDT
in Diesel oil (10 1lbs. to 50 gallons), apolving it heavily to the ~ide-
walls and ceiling. 1Inspectione wmade latsr, runnins down to the end ong
October, showed no breeding wlithin the cesspecols, but 8 nme larvae
occurred 1In the overflew from four cesspools.
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In addition,we have applied DDT as = rcsidual spray tc a
wide variety of structurss which wecre cither heavy breeders, such as
certain storm seweres (one ncarly a mile long), or were day-time shel-
ters for adults, such as tho under sides of small bridges and road cule
verta, A sufficient time has elapsed in soms of thes¢ cases to indl-
cate to us that DDT residunl spray is a very effective means for at
least partinlly reducing, and in some cases,entirely eliminating no=-
squito harberage for at least several months.

tdequate quantities of DDT for extensive field trials were
nnt nbtainable during 1945, but will be avellable for cur 1946 came
pairn. On the ba<is nf our ohservaticne in 1945, we expect that rne
smvetematic ~vraying of the underground strecet vqults of the public
utilities, made in April and Mav, will probably prevent breeding until
abrut Cctoher, 1f not longzcr, We are ncw endeavering to make arrange-
ments with the utillities for such a cooperative nroject,

Beginning ahnut May 1lst we intend to therouphly sprav all
the street inlets %catch bacins) in the metrepolitan area, Ve exvect
this will be effective for threc momths in nerhans 20% nr more of the
cases, but the remainder may need adiitional epr=2vings becruse nf
spocial circumstsnces, A pgonersl ro-spraving will probahly be nseded
in August.

‘e expect nlso to spray the walls and ceilings cf all our
larger storm sewers and coverced drains, ond the undersides of small
bridges and larger road culverts, which are favored day-time shelters
for adult mosquitoes, In addition, we sxpect to spray all cesspools
in the district probably twice durlag the season.

In all of these uses wo intend to use a 23% (approximately)
solution of DDT in Diesel oil, as this appcars to be the simplest and
eheapest method of application at present available., The solution i3
to be sprayed on the interior surfanccs of the structures for 1its
residual effect on the adult mosquitoes which alight there. We do
not expect to use DDT to any great extent as 2 larvicide, though we
will use 1t experimentally t» determine relative cnsts and efficlency
as commared with nil, phennthiazine and pyrethrur.

For situations where wall Aiscrloratinon by Diesel oill will
be objectionable, we will use the standard Xylene-ermulsifier mixture,
We have get up at our Oakland depnt an 2pparatus, operated by an clec-
tric motor dAriven pumn, for the oreparaticn of DDT ermulsions and
solutiong,

During 1946 we expect to trv rut MDOT wettable vnwder in e me
parison with DDT solutions and emulsinns. Applied a=e a residunl spray
in this form, it may have certain advantages. We also have hopee of
obtaining sufficlent supplies of "DDD" and of "666" for comparative
field tests.

Lt this time we are not prepared to rimke any statement as
to relative costs of ueing DOT under our conditions, We de feecl
optimigtic that it= use in appropriate places will result in obvious
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improvement in control effectiveness, and we intend to use 1t to the
fullest extent possible during 1946, and shon assess effectiveness and
comparative costs on the basis of an entire scason's wnork.

Prof. Horms: “hat is vour reascn for delaying until May 1lst?

Mr.'Gggx: It 18 a question nof rainfall. On the street catch basins and,
to a gortain extent, on street vaults, while we hnve the rains the use
of DDT would probably be somewhat interfered with., It would be washed
away., After mid-"pril or early Mav when we have nn rain or at least
very slight raine, 1s the best time tn begin DOT application.

‘Prcf. Herms: Thank you., I Just wanted that point brought out; I
thought perhavns it was not quite clear to everybody.

Mr. Bendel: Is 1t necessary tn have agitaters on the spravers?

Mr, Rebiason: Nnt unlese there is s low tecmmeraturc, Hot weathoer
makcs A 1ififercnce.  The movoment of the trucks ie ueurlly cnrugh to
keep the emulsions stirred up,

Mr, konefee: JThen knooking arnund they get a 1nt of agitaticn, Walking
around with cne of these knapsack soravers there i< bound te be a 1nt
cf agitation.

Mr, Russegl: dhen do you eprav cesepcols?

- Mr. Gravy: Ccsspools are taken carc of from March tec October. MNany
are open all the time. Brocding cccurs mostly during the summner months,
thcugh there  1s some winter breeding.

Mr. Russell: People 1in our district close their own cosspools up.

Mr, Gray: Wc tried to work thnt out. I maintain that open cesspocls
arc primarily a public hcrlth department's problew, and the health
department is primarily responsible for the abatcment of these nuls-
ances. I rcfuse to pull the County Health Department!s cheshnuts out
cf the fire. 'hen we c¢on get some working arrangement by which they
will take thelr share nf the enforcement program we will be willing to
file nuisance cnomplaints cnoveratively.

¥Mr., Russcll: We try to show crnsideratinn to our pveople and tn give
peod value for thelr monoy, but the oroperty nwner has a respensibility.,
The health department crmes in on 1t so far as ce=spnnls are conecerned,
but the district has to eliminate mon=guitn breeding hazards. The
district can reouire the people tn close them, In nur district the
matter 1s rnly referred tn the health devartment when citizens refuse
to cover their cessepnols,

Mr. Gray: You have me scmewhat on the spnt. My policy mav not be defen-
81ble lcegally, but we have an administrative vreoblem on our hanie, #hat
would hapnen if we scrved notices, Bendel?

Mr. Bendel: I think we'd be found dead <ome night. We have about 600
c6Sspools 1In our division. The County Health Department will take no
acticn, So we simply oil them as part of the routine. It isn't any
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particuler hardship, If thoy 414 clrsec them, the averago cltizen
would only clnse them partially., I cuostion whether many of them
would clnse the ccecpnnle <ufficiently to prevent mcequito brecding.
Unlsss a first-cla=< mosquitn-proof jeb i= drne, I would rather not
have anything over a ce=spocl, It is ea<isr to find =nd take care cf
it when they den't cover it up. The ones we have to dig down end
excavate in crder to loecatc arc where we heve trouble., I would much
rather have them acceesible.

A Member: I spcnt two years in Fresne whore the cosspocls were closed.
It properly inspectel they are no hazard.

Mr. Gray: In any case, we in our district have the proposition of
Whether we are golng tn stick cur nesks cut and do the work of the
heoalth department. I think there 1s a principle invelved 1n the
thing.

Mr; Robingon: We have n few minutes for discussion before it is time
Tr 73jrurn for dinner. Arc there questicns?

Mr. Pumiller+ How toxic is DDT to water fleas, or Daphnia? e used
TO T3, ver =cre rnd didn't got any kill en the Dophnia, but T'd live
t~ hesr something nbout that,

Yr., Gi2llint I saw an ~rtleclo to the offect that DIT wns very toxie
To Derinia and fin~1ly will kil1l,

Mr. Bumiller: Under the law it renlly is the duty of the District
teo eliminate 2ll moecuite nuiennces, isn't it°

Mr. Gray: By the powers conferred under the California act the Districts
may take nll neccesary or prrper steps for the extermination of moe-
quitnes, and they may abate nuisances, If after duc notice the nuis-
ance is nnt abnted, the Dictrict ¢an ~bete thc nulecance, pce<ibly by
proper rccenstructicon, and chearge the cost to the property owner. In

- cur district we havc not taken thnt typc cf acticn. #e hnven't felt

1t necessary ~nd believe it wounld not be advisable. We feecl we get
better rosults the onthor way.

Mr, Coburn: I don't happen to know nuch about mosquito bresding in
cesspools. But I would like to know why different agancles come into
a territory and make 2 survey, and den't let the nadjacent districts
know anything about it. Wouldn't it be advisable when they work in

a district to notify the adjaccnt districts that they are coming?
Pns=ibly some of us might be nf help to them 1in what they arc trying
to 4~., Some of us would bec glad tc help, and by this methed learn
somathing mnre nsurselves. It seoms to me 1t weould be feasible and
advisable,

Nr. Gray* Rring that uv tn Reeves. Would vou be willing even te make
a Iittle trio tn an adjacent county?

Mr, Coburn: Yea, We are cnlv 38 miles from Bakersfield, '"hen I
found ~ut shout the Hnoper Foundation work there, I wnas in Frosne, 150
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rmiles from Bakersfield. Tulere, Visalia and nurselvee (7est %ide
District) wruld 1like to have sean ths residual epravine domnnstration,

Dr, Reecves: I think we could have used =ome men like Coburn ~nd ris
equipment, Thnequipment we had teo use wasn't mueh good,

Mr, Gray: If.the six bunired thrueand dollare goes through we will
probablv have better informeation ani supervieicn. Maybe those things
¢can be irnmned nut,

Mr, Robingon: I suggest we send a wire to the Governor asking him to
sign the bill.

r, Gray: I make a motion that the Californisa liosquitc Control Assoce
TatIrn recquest the Governor by telegram tro slgn Assembly Bill 28
appropriating six hundred thrusand dnllars for mosquito control.

The motion was duly passed by unanimnus vote.
The Conference then adjourncd to re-convene at 8 p.m.

The Conference rcoce-convened at 8vp.m., Professnr W, B Herms
vre«iding.

Prof, Herma: Ne nurkboerd of experts 19 foirly burbling nver with
persplcacity, I will rcad cach gquestinn which hes bsen prcsented, and
assign the questinng to the men bhest qualified to answer them,

Qucsticat Is DDT effective apalnst termiteos? Dr, Stowart will olease
anNswer. .

Dr, Stewart: I know very little abnut it, I am only Adrewing upon my
memory but I have a varue 1den which perhap= Dr, Freeborn can correct,
Experimental wnrk done upon termites teo date hees indicated that in cer-
tailn sheltered conditirne 1f impropgnet-d in ~11 1t 1- rereon-bly effece-
tive., Undor builldings the snil eaturation methed is cffective.

Mr, Murray: The .rmy had scwc experinental work done cn the Florida
coast, It werked O.X. iIn bulldings. It was used in the barracks.
There 1s ~ locse, sandy soll there.,

Mr, Mondala: T want to wention the man of Mars ocutfit some folks
think 1s necessary towsay» when applying DDT, Did they wear 1t in
Florida, fer instance? 1In one locture we are told to wear the whole
vrotective coulpment, and then in another lecture we are given the
impression it is not necessary. :nd in the bullotin sent ~rut, the
Public Health Service shews a picture of n man in n Mars sult, and
then annther picture shows work belng done with nnly the sprayer.

Cne lecturor tells me all this protection 1s nnt necessary and another
contends 1t is absclutely neccesary, 'het am I going back to
Yashineton with? What IS right?

I ouestion the ovor cauticn on the use of DDT after the ox-
perience of these in RWurrne, Trev have besn using greest ouantities.
Scine of them did wear somethineg ~ver the nose. DDT was apolied by

i
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means of a duster by opening the clnthing and intr~ducing it 1« con-
siderable cquantities, 2oparsently there was no i1l1ll effecte, OCne of
the officers told me when there wes objectieon he simply tenk =ome of
it in the palm of his hand (he may only have gone through the motion
of cour<e) and swallnwed 1t to show there was no danger. It hee been
used in great quantities without any 111 effecte at ~11, Dr, Stewart
peinted out that so far as the u-e of dust 1= enncerned there 1« no
danger but with oll ani other materials it 1s another matter.

Dr. Stewart: Even if vou are decling with a matcrial far less toxle
than DOT you still have to be careful. Under military conditions they
were dealing with a controlled and disciplined group., If something
went bad the public would nnt hear anything about it. But as civil~
ians in government work , if you use DDT you arc faced with the re-
sponaibility to teke all due precautions, That I think is fundamental.
¥nu have the very real rcsponsibility of protecting or at least not
harming.

}s regerds DDT I em not goling to guarantes that every per-
son 1s going tec die who uscs 1t carelessly or that everyone wheo gots
it on his skin in nil is gning tn be sick. However, it has been
proved experimentally that in o1l 1t is absorbed through the skin and
may be absorbed to a trxic degree. If a person 1s just going out with
a squirt gun and perhaps handle one or two rnrms, it is ridiculmus to
take 21l the precautlions, but if he 1% using a great deal he shnuld
prot~ret himself while he sprays because there is a very 4definite
element »f Adanger.

The dust should not bz allnwed te remadin upon the ekin in-
definitely., There i1- no record of deathe from MT dust, but if a
.perscon has an oilv skin and the du<st 1= not weashed off within a
reasonable time it may have some bad sffect,

We also should guard ourselves not juet against DDT but
against the sclvents, Many of them are either toxic or can be at
least very 1rritating to the skin. We must take precautions not
only on rur own acccunt but we h~ve al<o our employees to consider.
#here we have empleoyess handling it all the time we are responsible to
see that they understand they are dealing with dangerous substances
which may bring unwanted results if they do not take precautions
which have been made clear tc them., If you do not give protection and
do what you can tc seec that the precautions are observed, then you
are responsible 1f something happens. +ind if ycu do not state pre-
cautions to householders and they suffer some 11l effects from DDT or
its solvents and decide to take the matter into court, at the least
ycu are golng to be embarrassed or annoyed and possibly fined or held
liable for damages. We know DDT 1is toxic. We know there are certain
precautions which can and should be taken. :

Prof., Herms: The next questinn 1s ss follnws:

Cue-tion! "hat 13 the time effect of DDT on flies?

I will assign this questicn to Or. Stewart also.




(67)

Dr. Stewart: Our work so far has not treurht out any oertionler Aif-
Teronce 1n offect upnn different spocice of flics, as there are ecveral
variable factore., If DOT ie irrspulerly decpceitsd in epreving, there
may be en appreciable time factor befors the fly in movine nbout on &
apraysd surface mokee a lethal centact., Howover, DDT ie much slower

in its toxic ncti~n than many of our co mca inscecticides., My lmpros-
sion 1° th-t obout three hrurs 1= the aver~ge killing tirc after =2

fly contacts a residual DDT eurface, That is why pyrcthrum is adZed

tc DDT spacc spray<, such 29 aernscls, tc get a quick knock-down, while
the 90T actually kills moro slowly.

Winlls, cellings and donor anl window screcens shculd be sprayed
with DDT residual spray for fly centrnl. .nd cf coursc the garbage
can attractsflies anywhere.

Mr. Mondala: I'm still not satisfied about all that cquipment, Did
Raeves'! men take 2ll these precautions?

Dr, Reeves: We read all the publications telling what should .be done
and then I 1aid in a supplv nf respirators, rubber gloves, etec., and
@xovlained tn the men the danger. I inslstel that so far as we were
concerned thev should wear these thines, In Xern County in the middle
of June the temmerature is arcund 110 in the shale and wou can well
imagine nrbrdy wnre the things. They 414, however, take the precau-
ticn of waohine often, It 1o almest unbearable e woar rulbber rloves
.with the thermometer At 110, Several of thc men whe had cuts 41d wear
the rlevass until the cuts healed, Put werkren generally fust den't want
to wear them, I den't know what would hanpen if we mrde an lecue of
it. ‘I fucas the egpraving ju~t woulidn't got 4ecne. e had the squip-
ment, made 1t aveilable, ernlaline® 1te uce, 2nl1 whv, and then left it
up to them, Our men wcre mmlv working o fow dave at a2 time., The
pregramn only lasted cver a few dayr, '

Mr. Gray: I tkhink we will have ton use common sensc¢ in thils., If you
use stralght Diesel oil In » spray can, somo of 1t 1s bound to get
8pille? on you rnce in a while. With knapeack =sprayers it may be
spillecd down your back occasion~lly, In hot wsathor thie my result
in a blistered skin, csused by the Dicsel oil,

You arc not going tc be able tc get workmen to wear nuch
protcetive ccuilpment in the hot climates. You are geing to have to
take into consideraticn the tyve of expesure. If men are werking
outside spraying DDT nore or less broadeast you shculd take the same
pracautions as when spraying paris grcen., The men should wnrk from
the windward gide and clean up thorourghly afterwards., “Vhen they are
working in confined »lac2g, such as unierground street vaults, storm
sewers or Inside rorms, wruch more materlal may gct on the skin, or be
inhaled., T think 1%t is necessarv to nrrtect ynur men ressonably well
unier such cenditionss T den't think respirators arc necessary, We
are providing transparent hnrds for nur men. That nrevents s man
breathing any aporeciable amcunt ~f the matsrial unleee he 1s using it
in o very fine mist. 1Insist that severy man vru have werking with the
materinl takes a2 gcnd bath with snav and water at the end of the Aay.
We have provided <hrwer bathe with hot and cgld wrter and the men are
required te clean up. We dc thi~ martlv for the eake of the district
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1tself, Ve don't eare =2bout having » 1l-w guit on our honde, Put it
1s also for th~ prontection of our men. We Aomn't want ther iniured in
any way. 4¢ 2lso have no deoe=ire to be charged heavy compenenation in-
surance rates., I think 1f wvou talk to your men =n? explein tc them
the Aifficulties that may occur they will voluntarily teke ressonable
precautions. Ther~ 1s ecme Aanger thore and we necd to exerclec
reasonablc »nrecautions,

Dr. Stewart: I qulte aprec that respliratore are only necessary in
confincd quarters. I think the men would be more willing to protect
themselves if they use DDT In 01l cut of doors or in a largoe guan-
titics 1f tney understand the possible dangers. If we use it in lerge
quantities and without these precautions which have been mentloned,
next yecar or the following ycar we may hear at this conference a
great Acal of grief beecauss of tho materlal belng absorbed through
the skia. We crnnot afford tc ignores this metter. It has beceon care-
fullv 1emonstrate?d by very competent pcople and wo are taking a great
risk if we Ao ignore thesc precautions. I would 1like to ask Dr,
Bradley's 1deas, He has had 2 great many men unier him using DDT.
How manvy have benn affected? FHave the men worn the equlpmont?

Dr, Bradley: Ve are teaching them anl we ares providing them with
protoctive equipment, and telling them they should use 1t. "o have
then Aischarred our responeibilitv, If thev, dec not use 1t that 1s
up to them., %e can say "I told vou so,™

Although the men don't wear ~aqulnment to any great extent,
we have not h2d any seriocus cases of injury. Thero ha= been a little
dermatitis, Whnt 1= golng to hanpen next yeesr I don't know. If we
provide the soui-mont and tell the men to wear 1t that 1e shout as
far as we can go,

Dr. Freeborn: In some of the placs- thev just couldn't work with
power spravers without vrotection., They couldn't =tay in there with-
out the egquipment. They'll wear 1t when they know thev have to, On
the othcr hand, with a hand sprayer a man woulin't got enough on his
glass~s to have to wipe them.

Mr, Stead: +c can take 2 chapter irom our experience in the publie
HegIEE T1e¢ld in industrial nygiene. I feecl we have a closely parallel
situation in the question of lecad. That is a toxic material and so is
DDT. We rmust make a distinction between what is toxiec when introduced
Into tho body and what 1s dangerous. Lead 1s absorbed through the
skin, and can be 1lnhaled or swallowed,

The particle size 1s imoortant in relastion to inhalation.
If 1t is greater than about 10 microns the psarticle 1s tro large to
enter into the lungs and get into the blood strcecam. Welders may get
lead ponisoning, and rivetters on the Golden Cate RBridge had snmse
trzuble 29 a result of the effect of red hot rivets on red lead
paint.

It has taken us a preat many years to find out the cenditions
under which lead can be ussd with reasnonable eafety, but bv making
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exact ocuantitive measuremente we now know what rrntective mos-ures
are ncces<arv againet lesd nolsoning., YWe =hnuld =21¢<n bc abkle to ret,
perhaps within another year, falrly coc? Informatlion on the texielty
of DDT, though teste undcr practical werkine conlitions omvw well
take mnore time. Tut meny nceonlec arc eafcly uesinge leadl, a vpelecnous
materlsl, tolay, and we will also learn how to usc J27 eofsly,

One voint should bc cmphasisecd and that ie that the solvente
for DOT aro thomselves toxic. Tetrachleroethans, corbon tetrachloride
and othcr sclvsnts are pelsconcus, 2nd we nced to learn tc use them
safcly, nlso,

Prof, Herms: It should be remembercd that In 2sriculturc and in nest
control work we havc uscd neisonous materials for many years. Thou=-
gands of tons of cyanlde are useid, anl even nore tons of arsenical
comopmrunds. Years of exporicnce have taught us how to use these very
toxic materinls aafely. Ve can also learn to use DOT safoly,

Guestion: “hat would be the raiius nf control and the flicht rangse of
Tha Inllrwing moscultres: Ancphcles freeborni, Culex tarsnlis?

Dr. frechorn: The flirht range of a mosculto is a rvandon flieht., I
dontt think you can sav a mnsgult~ stnarts out with a fixed 14ea he is
roine four milee, He starts out andl fliee nerhars half a mile, The
next nirht he maey go In the s~ame Alrccticn ~r he msy Adnuble back., "t
the 2n? of several dave he mey and up where he =sterted from. Or maybe
he will be four miles from the starting veint. If you want s nractical
answor 80 far =3 centrel ie concerned, vou will set perfect control if
you kill all of them within 2 mile or a2 mile an? a half from the nlace
vou are trying to prontect. However, thies etatement hee no ~pnlication
to the spring and autumn disperanle nf Annphsles freehorni. They atert
out in the epring of tlre ye=r with nlenty of water, Loter tho amount
beglns te decrecnea and so they concentrate., In the fall their breeding
is over and they roalize thiey are concentrated, and aleng about “ept-
embcr or October or even earlier they st-rt flvins a-ain without any
limitotion 23 to how far they will fly, perhaps as much as 27 miles.

Question: Decos the wind mike much Jifferencoe?

Dr, Frceborn: Not with /nonhelss, Snms fecl that they frnllow the
winil. hush used to 2ay the north wind crceated 2 vacuum.

Prcf, Horms: Lgfain you gay adequate or practical control. That 1s a
very imoportant angle feor all of us.

Dr., Rceves! Ve don't lmow about ths flight ranre of Culex tarsalis,
e haven't been in a sitvation whers we could trace them iIn our study,

an? so for nobndy has made cxpsriments with stained svecimene, I
woenlidn't want to sot any limits.

Dr. Treaborn: Yeou ean alwavs find some tarsalis breedings within a
very short 1detsncc ~f whero vou find the alults,

Mr., Gray: The flipht range of ’aedes dorsalis ranges in the repicn of
YU or 2% miles, If you rz2llvy want a Ione Alstance treveler, f.edes
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squamiger flles over 40 miles =nd scme think 1n the replon of 60, My
own imprc8sion le that the flirht ranfe 1s about 20 to 25 milee for

dorsalis and un to 40 for scuamlefor. Lfedcs =sguamiger would take sbrout
Threc weeks for a 40 wile TTIrFht.

¥r. Yenofee: Doce that evonly to ths =alt marah varletvy?

My, CGr~vt Yes,

Mr. Robinson: My exnerience would boe that fresk watcr dorsalis and
nifromaculus co°n bs failrly well controlled for they will stay prac-
Tically witbin the field from wrich thoy bresed. If they over prodtice
in that fiecld thsy will move oif. Scarch for food makes them move.

. thre~ or feour mile flight weull bc naturel for dorsalis in the
valley and gencrally cslsewhere. For vexans it weuld be a little mor .,

Pref, Her~s: The flirht raurcec variss sreatly according to speciss.
6 me of year and alsc local conditions play an important part.

Mr, %rav: SGenorally speaking, most nf nur demestie mesgquitoes travel
scmethine 1like a fow hunired yards from where thev broed if the fond
suvvly 18 there., “1l1l of thcm most likelv trevel as far as necessary
in ordcer to ret food,

Mr, Paters: @ verv tlcklieh sltuatlion dsvcloned in the Sacramento
ares 1t 18 all well an?d good tn =ay 1 mile ~r 1% mile=s for 3/4 of
the year., But what arout the nther 1/¢ of the vear® Sunpo<ing vou
were the man in Sacramentn -- what wnoul? wou eay thon®

Dr, Freeborn: There 1s ne nrint in trvineg te commtrol mrscuiltocs when
you arc not breceding them. Consider the Secramento V~lley arca,
Bre2d1ng occurs all up ~nd Jdcwn tho valloy, vet ~ome areaes need no
eontrcl werk at ~2ll, There can be r20d control in Seacramento from
March 10 to ‘upust 30th, but for Secptembsr ~nl October and the big
flight in Febru~ry, therc would be nn guarantec ot all.

Prpf. Ferms: '"What can you assure them with roforence to malaria?

%ﬁ. Haley: I have had some experiencc In a froebornl district. We
cCrcascd our control rcughly 24 miles in the control arca. We still
foundi that during thc wintcr months we were badly bothered with free-
berni, sc in setting up our districet we went as far as legal and
natural boundariss would allew., We went to the county 1line in both
counties, Lpparently these mosqulitoes travel many miles.

Dr, Frzebarn: “nopheles frecebrrnl when 1t migrates is a random migra-
Tor. 7b~ut 1% Drobably succeod in straichtening ocut their travel and
roine Lalf a mile in a night. In 4 nichts they will h=ve fone 2 miles
on this basis. Put probably only about.1% will 4o tkis, Some nf them
ars going to got ints the distriet. If you have 1,000 10 will pget

Into the dlatrlict. The mors vou have of hrecding concentration on the
edge nf the district, tho more arec onine to fet in until thev rot to
where thay are » ri3al pest, " big concentration on the bnunisrv means
they geo furthar, The bierer crncentration non the boundery ynu have, the
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ereater the number thnt will go further than a mile will be. Then
vou will have tn fco further thean n milec t~ contrnl them,

Prof, Herms: If the new law 1s pa~scd, 1t wlll be noe-~lhle to ¢r fure-
ner in contrnl work,

Question: Vill the control of Moscuits breedinc in tho larval stagcs
elininnte adult woequitoes in a local area within two woeks under
avornge conilitlons?

Prcf,Herms:s This cucsstion pertains to the length of life cf the
mesquito., Dr. Froeborn, supposing you taks the qusstion.

Dr. Frecborn: A grent deal desvends on climatic conditions., High teme
poeratures and low humidity moan a short lifc span for the moscuilto,
Thev won't live teco many 3ays, But some snecics ean live all winter,
and ths snow mecsovitocs abeut a month, We used te say we would gilve
~ursclves s month for contrcl rasults.

Mr., Robinson: ‘beout ten or twelve years agre one suwerintondent said
he alwavs tnld weonle that 1t would take twn weeks before the work of
the district would become really effoctive and he has never falled
vet., He kner that when thov hal a flirsht of mosgquitnes it weul? last
ju=at ahout twon weeks,

Prof, Eerma: Occefelonally 1t was neccee2ary for me te go rut into the
state and when <nme 1adv wovld =ee me she woull tell me how glad they
werc I was hack tecause ths meosouitoce had heen just terrihle while T
wag away but that now thev hesd comnletely rone. The flicht wae over.
I hadn't jonc a thinr about it. Thle bueinerc of ruarenteeinr e

certalin length of timzs in which the trouble will be clcared up can

be Jdangerous. Under ccertein conlitione vou may exnect n consiierable
reduction in = certain tine but vou can't Just gscneoralize,

yr. Grey: Wy verv excellent sscrectery receives cvery venr a number of
comnlaiata of locel brecilns. She tells them when they c2ll that
scmeone will be out to take care cf tho situation for them and thanks
them tor léttiag us kaow. She also tulls them to kindly let us know
1f thoy are still troubled aftzr a fow days; to nhone us arain if
there 1< not a deoclded improvement vy say next Wednesday or Thursiay.
We figure that 1n about four iays after the men have been out there
should be a définitc improvcuent and, la some cases, no more mosouitoes
at all., If there 1s no 1nprovement in 'that length of tine, we flgure
- that thourh we may hnve found a2 place where tho mosaultoes were breed-
ing or oven scveral places, there 1s some other place not yet located,

¥r, Roblnsont In cur eéxverionce Adown in the valley we 4o the same

thing Mr, Gray docs, We tcll them that if the mosguitnos 2re still
bed the next wesek to Yo sure ant let us know. 28 2 rulo, thers 1s a
1ifference in three nr four dAays anl then they dlsanpear altorethor,

Queetion: “het akmut fnood for fish (ZFambuaia)?

Mr, Gray: 1If thove 1 no netural veratation in ths water, nlents
should %3 obtalned =2nd1 nlanted in ths brzoiineg pond, It 1e well to
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plant scmn gresn alrec a2l<o in the nond, If it ie an nmrtificinl
pend, it 12 vsually necresary tn fead ths fieh at firet until =leee
and vegctation beecome establicted. Deor blacuit broken inte ~mall
piecss 1s gond, ‘e have use? Fri~kilcs, Fich will 21le0 ent etole
bread, but tris 1< deflcicsnt in nrotein., There are ~cveral lerge
ponis at Miselon “~n Jesc which we have the privilege of u<ing for
Gawbusin hrecdine, In the sumrer we have to e¢lean nut the exceeclve
grcwthe of algac and aquatic vopgstation, If you heve 2 natural
grcwth such as we havo therc, you do not need to feed the fish at
21ll, If you Lhave large concrete basins or tanks, simply vlent some
aquatic plants and within a compar=tively short space of time there
will be encurh natural algnae so that no cther fesding will be
necessary.

Prof. Herms: I have fecund it unnsceasary to feed the fish., If once
estarllished, vear in 2and year out thov will maintain a population
adiustcd to the avallabls nntural fend sunoly,

“ucstinn: Fow long will PIT bo offective on the insido walls of
concrate irrigatirn pines?

Mr, Robinson:® T haven't used 1t 1n pipe lines.

r, Grav: T hevo ool raesulte for at le=st throee months on emmerete
veulte, but we don't have the fluetuations in water levels which
oceur in ri=crs mn concrete »nine linns,

Questicn: ‘re light traos of =nv voluo in » wollenrranized nrarranm?
T 80, what is the valuc?

Dr, Eradley: Thev are extremcly v4alusblc to give =2n index and for
comparison Ircm scrson to egaern, Thov aps, of cocurece, ruch more
indicative 1n =scme places than in other=s, In one locallty we hail
quite a few out to mcasurc thc density of cuadrimaculatus,

We conly got one or two or miybe threc gquads oer night., Our
gixall catch 41dn't wean they waere not thcre, but only that they were
not ¢oming to the traps. For pest udsguitones, light traps arc often
cf great value in obtaining an index ~nd 1in 1nking couwparisons,

Prof. Lhermst: The light renction varizs to the speclea. e know very
1ittle about these rsaections but we know therc 1s a great difference
hetween species and light traps 10 serve as an index.

cucgtiong YWhich is best to eorganize for ccntrol -- A Pest Control or
T Yosoculto “batewent District?

Yr, 3rav: I would sayv tiat a Mosoulto Abatement District is best from
tha standncint that vou are free from any intorference bv the Reard of
“upervisors in rerard tc the amount of meney vou levv provided vou
atav within tho 1limit set bv law =-- 157 normally, but it mav be as
mich 28 407 with the nerwls<ion of the Board of Sunervisnrs. The vest
sbatement 1law states that the eupervisnrs shall levv » tax sufficient
te ralse the anount nf miorney necessary for eontrel. The mnsculto
abaterent act eays that the Board of “unervisore shell levy s tax
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suffisient tc raise the amount of money certified by the Board of
Trustece of the District. This is an appreciesblo Aifference if one
has & hestile Boar? of Sunervienre, igide from thie difference, I
would say that the mecercuito abatoment net 1s more epecific in its
field, but in practice thers ie not too much cectusl 1ifferencs.

The moscuitec abatement law 1= to be found in Sections 2200
to 23¢8 of the Hecalth and Safety Code. The lsw governing nest abate-
ment districts 1s in Scections 2800 to 2922.

liosquito abatement districts are governed by a board of
trustces, The city council of each city included in the district
appoints a membor. The board of supervisors appoints at least one
member to reprcsent the county at large. 4 board of trustees mst
ennsist of at least five members, It is the responsibility of this
‘hoard nf trustees to determine the policy of the district, oemploy the
personnel, prepare the budgct and control the finances. Pest abate=-
ment districts have practically the same powers as mecsquito abatement
Yiatricts but are at a disadvantape financially 1f they happen to have
an unfriendly board of supervisors, The board of supervisors can, 1if
thev seo desire, cut the appropriation for a pest contrnl district to
nractically nnthing,

Cugetion: Under the new law, what 1s the best proecedure to fellow in
SGLEINE up a new county wide Aistrict? How long will it take bofeore
a district can be orsanized an? eact in overation?®

Mr, Gray: If tho Board of Supervisore will initiat~s vrocesdings hy a
resqu§¥on, publication and hearing, it ehould not take meore then
approximetely 2 month to orcnrnlze a new dietrict now that the District
Investigetions "ot im elimineted, If proccsedinge arec initinted by a
netiticn of the electorste, I doubt that a dietrict con be orgenized
under about two menths! time, even with no onpoeition. You will fina
it 18 foing to take quite a little time tn pereuade pecple that a
distriect 12 neceseary and should be formed. You won't get the=e
things over unle9es you have prepared the minde of the people. In 3ome
cascs you will find it has taken several years of education to get to
wherse you ean organlize.

L Member: I know one district where it took seventeen years,

Question: Uoes DOT have an accumulative poisoning effect on live
stock"

Dr, Stewart: 1In oll, it 1s absorbed through the skin andi apparantly

Ts acocumulative., It 1s secreted in the milk of animals. It is very

41fficult to interpret the information now available, Perhavs DOT is
similar to lead in 1ts polsonous effects. Lead 1s stored up without

apparent harm until 1t reaches a toxic level. “hether the storage of
ODT 1« comparadble 1s not yet known, Those most concerned with this

problem are connected with the devpartment of agriculture, ani they are

ureing ceution anl yvet greater caution.

Mr, Gorgas: There hae heen eome work 4done on that bv “eil. Fe Aef-
InItely ¢laims there 1¢ an sccumulstion,
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Que~tion: Fow long will DT be effective on veretation along
Irrigafion canals® :

“Mr. Robinson: It is Aifficult to deterwiine the lactine effect, if
any. rog<ibly the use of IDT enabledus to ro three dayes longer than
with straight dlesel oil., 1In clover fields which are 1rripated every
8 to 12 dayc we found that with DDT we could skip every other
spraying.

The mesting then adjJourned.

The meeting re-convened at 6:15 a.m.,, Tuesday, February 26,
1246, President Robinson presiding.

Mr, Roblnson: The first paper tolay 1s concerned with ths special
tralnine course conjuctel at the University of California in December,
144, It will Dbe presented by Harold Gray.

THE SPRECILL TRAININ® CCURSE O CONTROL OF
MCSOUITORS AND MOSQUITr -TTANSMITTED DISTACES
GIVEN AT TF® UNIVTRSITY OF CAIIFCPNIA

NTCIVMBER, 1944
Ry
Harold P, Gray, lLecturer in Public Fealth
Qehool of Public Fealth
University of C~lifornisa

During the veriod Decermber 4-16, 1944 the <echonl of Public
Health at th> Univereity of Californi~, in coover~tion with the Diva-
ision of Entomnlogey eni Parnsitolory, Collere of ’"#riculture, conijuc-
ted an intensive short courre of inetruction on ths control of moscui-
toes and moscuito-tranemitte’l 4lcea-es, Twentv-four men, coming from
mosgquito abatement dAlstricte an? from various health deprrtmente,
attended ths course., Twenty-twe were {rom Col:fornis, with one each
from Washington and Utal:, Fiftsen were cmployed by mosculto abatement
districts, eilght by state health departments, and one by a city health
departwent, Twenty-two roccived certificates of satisfactory attendance
while two failled.

The teaching staff was obtalned from the University faculty,
the State Jepartment of Public [lealth, the Hooper Foundation for
Msdieal Rescarch,and various other agencies.

Instruction was grouped under four mein headlngs:
(1) Administration and Xanagement, 18 hours; (2) Entomology and Para-
sitnlogy, 25 hours, nine of which were in the laboratory; (3) Mosquito-
transmitted Diseascs, 6 hours; (4) Tzchniques of Control, 46 hours, In
a3dition to the laboratory work, the instruction consisted of lectures,
demonstrations, seminars 2and mntion pictures.

Our experlence with thie course indicated that 1t was too
intensive and too short for the hest results, and we are of the oninion
that 1f =2uch = coursc should be given arain it should be either expanded
to at least a four weeks' course, with ample time for directed reading
and study, plus ccveral desye of fileld demonstrations, or if 1t is
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impracticabls for scme of the dlstricte end h-altl Jdemartvente to carry
thae cost of = mcnth'e <alary and expencee of on emovloy~s, then poe-
aibly a cource could be worked out whereln ‘irected etuly could be
carried on by exten~inn durine a preliminary two monthe neriod, fol-
lowed by two weeke intramnural trainine ot the University,

At the present tiwme, mony in the Unlversity facultiee are so
"fed up" with the numerous short, intensive, speclalized courses
required primarily for military purpcses during the war, or for emer-
gency civilian purposes, that it seems improbable that any more short
coursce will be considercd favorably, cven thcugh an appreciable
demandfor certaln types of short courscs may continue.

However, there 13 littls que=tion but that there 1s a need
for snme form of special trainine for mosquito control workers, and
noseibly this Ascociation mipht 10 well to set-up a committee to study
the matter and report thelr finiings and recommendations after con-
ferences with educatinnal asuthorities and official asgencies. It
micht also be advisable to consider the mwatter of some type of state
rerulation of moscuito control personnel, with cqualifications anti
examinations, possibly alnng the line recently taken by the Legilslature
in certifving sanltariane in health departments.

Poeeibly 1t 1s time that we avporalse? the educatlion and
technleal training ~s+entisl to the succeesaful conduct of mosoulto
control work, and then exnlored the means by which such treining, at
least, may be made avallable to those who recuirs it.

In New Jersey a course wne given from February 24 to April
28, 1945, each Saturday afternoon., The total time oconcieted of 27
hours, 2= contr=sted with the 95 houre total time in the Crlifornia
course.

Mr, Robinson: The next peper i¢ by mys=elf,

¥CICUITC LEGISLATION
Ry
Te Chestor Fobinson
Suporintendent,
East Si1de Mosculto “batement District

The California Legislature at the 56th First Extraordinary
S=ssion has just passed the following bills, A. B. 27, A. B, 28 and
<. B, 61,

A. Bs 27 has been signed by the Governor and contains the
following provisicns: '"No district formed or proposed to be formed
unier thils chapter shall be subject to any of the provisions nf the
Die=trict Investication 2et of 1933, This section shall remain in
effect untll the ninety-first day after final adjournment of the
Fiftv-seventh Repgular “csslon of the Lerislature and thereafter shall
be of no force or effect., This act 1s hercbv declared to be an ur-
gencv measure neceecer for the lmmediate vreservation of pudlic neacs,
health or =afetv within the meaninrc of “sction 1 of trticle 4 of the
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Constitution and ehall therefore <o into imeédiate effect. " =tote-
ment of the facts conetituting such necesaity ie g9 follows: Trere
have entored anid are contlnulng te onter the “tete msny psrrone who have
been infected with and are carriers of meeruitcebrrne dleen=e=, Unlea=
immediate and effective measurss are taken for the control and =uppres-
sion of morquitoss seriou= epidemic- of mo=quitoeborne Ai-cases will .
occur. The orranization of additional mosauito abatement districts

to take such measures 1s urpgent, but the procedurcs now required under
the District Investigation Act of 1933 are both costly and time-con-
suming. For ths immediate protectlion of the public health it is nec~-
essary that this act, making the District Investigation Act of 18633
inapplicable to . mosquito abatement districts, take effect immediately."

4, B. 28 contains the following provisions: "The Department
of Public Heelth shall make the necessary studies and demonstrations
to determine the areas of the State which have a high proportion of
mosocuito borne dlseases, including but not limited to malarila and
encephalitis., The depmartment 1s hereby authorized to enter into coop-
prative agrecments with any local district or other nubllc agency
engaged in the work of contrelling mosouitoes in such areas under terms,
conditions and specifications as the State Board of Public Health may
oroscribe, Such agreements may provide for financfal assistance on
behalf of tho “tate an? for the Aoing of all or any portion of the
necesaary work »y elther of the contracting partiles, except that in
no event <hall the department asree that the tate's coovoraticon shall
excs3d 50 per cent of the total cost of any acceotable nlan, Sec. 2.
Tke sum of six hunired thou=an? 1ollars (*600,000) is heredby aporop-
riated out of any mrney in the Stats treasurv not ctherwi=e avprop-
riated £t~ tho Departmont nf Public Leslth, tn he used fer the puronees
of thle a3et during the Ninoty-seventh en? Winetye-eisht Wiecel Yeere,
Not mors than twe hun-?red thoucan? Inllare (*200,000) of thec smount
appropriatad by this act =hell e uced by the Department of Publiec
Health fcr making the necesesrv studlees sndl Aemonstratione and admine
istering this act., Sec. 3., Thilis act 1= hereby declared to be an
urgsncy measure neces<ary for the immediate preservation of the publie
peace, health, or safsty within the meening of Section 1 of irticle 4
of the Constitution and shall thorefore go intc 1lrmediste effect. A
statement of the facts constltuting such necessity is as in A, B. 27.

I was fust in tcuch with the Governor'= office by phcne and
although we anticipate that the Governor will sign the bill as passed,
he has not and will not sign any bill contalning appropriations until
thev are all 1n ani he ascertains the azount of money avallable and
whieh bills will have to receive a cut in appropriations. It 1s pos-
2ible that by the end of this Conference we may have this Information.

3. B. 61 1s all filed ready for the gnvernor's signature and
2lso carrics an emergencvy ¢lause which makes it effective immediately
unon the governor's signature and as there is no objections or contro-
verav on this »111, I believe that we arc safe in assuming that the
Gov-ranor willl sirm this b1}l in the next few days. S. ®, 61 provides
that Mosocuito ‘batement Districts mav reise their tax limitetion above
154 ver hundred on thc mssessed valuation with the apnroval of the
Board of Supervisecrs of the county or countiee in which the Aistriet
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operates, the maximum being 407,

Special mentinn choul” he riven to Dr, Halverenn, Nirector
nf Public Health, who so favorablv pracented the sarguement~ in faver
of A, B. 27 ani 28, S8Special mention ckould nle=n be given to EJ4 Reinke,
State Bureau of Inanitsrv Ensincering, Arthur Geldb, Superintendent of
Dr. Morris soeouilto ‘Zbatement Dietrict and to the late Rob Pirile of
Freano Mosouito “bantement Di-trict, who were on hanid if it hed been
necesssary to present additional fecte to the ’'sceumbly Weye and Msans
Committee, I wish to thank Superintendent =nd membere of their boards
for the work they did in contacting their senators ani assemblymen.
Tr.is preliminary work, I firmly believe, made it possible for the casy
82iling we had in the various committee hearings. I would suggest
that Superintendents and board members writec thelr senators and
assemblymen thanking them for the assistance thoy gave in passing
these bills. _ ,

Mr. Robinson: It will be a matter of interest to you to hear that

erislnture has aopointed a comvittec to overhaul complctely the
Districts Investipsation. Aet anid report its recommendations to the
1648 ssssion.

I will now ask Dr, W. C, Reeves of the Fooner Founidation
for Medical Researeh to preside,

Dr, Recves: Un to this moment I have becn thorourhly enfoving this
meetinf, I am £lad, however, that I 4e not have to rive an extempor~
aneous talk,

Dr. Halverenn, the State Directer of Puhlic Fealth, was to
have precesntecd a naner on the outlook for mosquito-borne dAlecenep
control 1n C-lifornla, Bv sgrcement, however, thi~ paner will be
presented by Fraak Steaid,

TH™. CUTLCOXK I'OR MCSCUITO-BORNE DISEZASE CONTNOI
IN CALIFORNIA
By
Frank !}, Stead, B, ., M. S.
Chief, Div. of Environmental “anitation
Calif. State Dept, of Public Health

There are two moscuito-borne dlssases that occupy a place of
importance in Californle today; thcy =re, of course, Malaria and Virus
Encephalitls, From a publlc health point of vicw we are interestsd in
the fleld of moaquito control in this State conly insofar as it relates
to these two disesses or to other mosguito-borne diseases that may
apnear in the future. It 1s important that we keep this point always
in mind because 1t 13 tlie criterion on which the whole matter of
cooperation between public hcealth agencices and moscuito control:
Aistricts hinges,

Before wo can =ucccssfully control s moscuito-borne disecase,
we muet b2 in possession of basic informaticn enabling us to snswer
four questions: -
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(1) Hew is the Aiecase transmitte? to men?
(2) Hew 1e the Jiecarcc Fent alive in endomic aresna?
" (3) '"hat are the principsl vectors?
(4) ‘there are thce ocnidemic nrens?

Let us briefly review the present state of our knowledge of
the two diseascs in cuestion with resnect to theee four cuestione,

First, how is the disense trans ittci to man? MNMalaria 1is
tranamitted fros man to mesouito teo man with ne known exceptions.
There 1is, therefore, cnly a single, straight chain to be cut and it
may be cut at any of several »crints. Virus Encephalitis, on the other
hani, 1s thourht to be transmitted primarily from bird to mosgulito to
bird with man (end Lorse, in the case of ¥Yestern Equine type) being
infected by the bite of a mosqguito which has become Infcocted by biting
a bird,

The second quostion was: how is the dissase kept allive in
sniecnic areas? In Malaria the only roaservolr of infeetion 1s man so
both infected men and the veetor mosculto are needed to keep the "en-
Aemic fire® alive, Fgr Virus Encerhalitis, on the other hand, the
nreeence of infected men has no relation to the endemlc nersistence of
the Jisense in an arsea (if our n»nrascent infermetion 1s correet). “hat
19 ne~dc? 1= an infectsd bird population Aanl the veetor mesouite,
Cther onvironment~l factors such as mean tempersture ~re, of course,
of immortance for both Alesgas=es,

The gquection ae to the princinal vectore for each 1isea=se can
be answeredl with coneliderable as~urnnce in the creec of Malaria but only
provisicnally for Virus Frneaphalliti-, ‘“novhales freeb~rni heo= been
shown tc be the chief Mrleria carrier in thia “tate, “tnile= by the
Hooper Founidation 1n ¥ern County show that Culex terealie hee by far
th2 highest infection reate for Virus Encevhalitles of all the noscultces
tested. Several other specice, rowever, 1Including ‘edse dorsalis,
Culiseta innornata, ani /‘novnhcle~ freoebornl hovc 2lsc bsen found infected
and 1t weull be unwise at thile tiwme te ocvorlock tho possibilities of
these other species.

The last question was: where are the endemlice arcas? Studiles
by Prcfessor Eerms and records of the State Department of Public LEealth
clearly show that in the ysars precedinsg 1920 ialaria was generally
prevalent tproughout the great central valley cf California, extending
from Shasta County on the north to Kern County on the scuth. 1In the
five vears frllnwing 1920, as a result of mosquito contrel and other
factnrs, the incldence of Malarls as measured by reported human cases
irorped stealily downward frorm a high of over 1000 cases 1in 1919 to
less than 100 iIn 1925. The r=ported human case incidence has remained
at about the 1925 level since that time with the exception of an upward
resurgence with subsecuent fading between the years of 1935 and 1940,
The geogravhical dlstribution of these cases 13 impnssible to define
#ith exactnee= since our recorde show where the cases live and this may
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not be where thoy .acquired the infection. In general, howcver, the
northern half of the central valley may be considered es our bost
sstimate of thoe nrasent Malaria endemic area. It 1is avparsnt to all
that the return of infected veterans in considerable numbcrs to arcas
inhabitod by the vector mosquitres may change this nicture.

It 1s an extremely ocuestionable practice to attempt to
¥afine the Encephalitis eniemic 2reas on the hasis of reported human
cersss for several reasons, Dispnosis of the 7iseasc is prnbdbably
milessd 50% of the time and as in Malaria the place whero infection
is accouired is verv often not the homoe. ™hat is moroe sienificant 1is
the fact that humane are net tho reservoir ~f infectirn. Indldience of
hcrse eacee ¢f Tncevhalitis would bs a much more relisble rulde s=inece
horses travel lese than men, but here agaln we are <tronped becaurce
the renorting cf horse c22e= hae not been crrried ocut in any svystem-
atic manaer. If, however, 2= ~3eme the case, we ar~ forced fer the
pregent to make cur eetimats of locoation of endemic arcae of Fncenh-
2litie on the basis of repnerted humen ceesg, we find th~t for the
three yeares - 1943 to 1945, inclueive - the total reported cesree in
the fifteen countliee cf higheat tetal inciderce a2re o= sheown in the
following table:

BHuman Encephalitis - 1943 to 1645, Incl.

Qrder Ccunty Human Cases
(L) Kern 140
(2) Fresno 94
(3) . Tulare 55
(4) Yelo 28
(5) Sacramento 27
(6) San Joaquin 27
(7) Kings 23
(8) _ Llameda 23
(9) ~I 58 ngeles T4
(10 Stanislaus 12
(11 Yadera o
(12) Yuba 3
(13) Solann )
(14) “utter 7
(15) Contra Cnsta 7

If we examinas theee figure-~ in lirht of ponulstion in the
geveral countioe in cuection wa e3s that ther~ are twe anpsrent foci
of Encephalitlie in Califernia toniav, one area 1n narts oT Rern, Tular-,
Fresno ani Kines Cruntioes and one in an Jnrouin, Saeramentn, =and parts
of Yole and Suttzer Ccuntlis=, It should be re-gmphacized thot thsee crens
nre nothing more than cur beat ruese =t the present time. It shoulld
alsn be ncted, howsver, that the northerly of thece two areces 1ig
Jointly a ¥elaria 2nd Encephalitis area.

It beeomes aprarent from this brief discussion that whereas
we probahly hiave enourh knowledge of these two disensces tc make 2 start
on control tils year, thet control cannot be coamplete and in fact may
be sc much a “blind" attack as tc be of littlec value unless we at once
fill in the many gaps ila cur fundamental knowledge relating to these
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twn 11sgascs in Califernia. It 1s almost axiomatlc, therefore, that
anvy nrorram for the eontrol of these discases must be two-fold: fact
findiine and Airect field control work.

We paz8 now from a considcoration of basic vrinciples teo thair.' 

anplication in the progran immedlately 1mvending in thils State i1f the
anoronriation bill (A.B28) roecently passed by the "ssembly and “enate
rccelve~ the Governnr's signature and becomes a law,

The raennn=1bilitv for ceorrvine cut that »roeram rdsts with
the “tate Jderartment ~f Public Fealth »ut the actu~l contrnl worlk in
the fis1ll mu=t be done bv lrecal arenc’es euch a9 lMo=oculto "hatemrwent
Districts »n’ Countv Heelth Dan-rtmente. Plena for thile nreorrar hnve
been bullt un as a reeult of =~ ecorlee nf conferencees with revresene
tatlves of agencles hevine an intersct 1n thie nwreblew. Rriefly
stated, the nrorram 1s in two parts, e frllows:

(I) Pundamental =tudise leadins tn a bettor knowledrge
of the Adleeceeee 1n c¢us=tion 2and the 1ocatinn of
trelr cenicnmic ~rs~s in the State,

(ITI) Dircect contrel in the field by locel agencies, of
the 1mnertant mrosquito vecters: this control to be
partly finsnced by subventlons nllocated by the
State Department of Public health.

The sclentific studles will be of five separate typos,

(a) ™asic biolorical rescarch, This activity will be
carried out 1n a test area under the ausplces of
thie Enoner Toundaticn and will folleow un the work
dene by that agency in Kern Ccunty 1n 19645,

(b) A “tate-wide mosquito survey, This nroject, which
' to be of valuse must extsnd over several vears, 149
for the nurnosec of dstermining the dsn=ity of ime
nertant enecles of mesdulte vecters an? their in-
feeted rate 1n Aifferent »narts of the state,

(c) A State-wiio bleod egra eurvsy, This praject,
which will refer cnlv to Tncephalitie, 1e for
the nurvnec of lncoting the infeected dird roecer-
velrs 2nd Aeterminine 2animel infectinn rates,
Ccunled with the resulte of the moequlito eurvev,
i1t sheuld enable ue to dAefine the areas where
the rreatoet vrobleme exist,

(4) . complets investigation cf 21l known human and
aniral ca<es of Encevhallitls,

(¢) A Aemonstration and stuly project in an srea eondemic
tno both Jalaria and Ehcephalitlis, This project
wlll include studies of the Labilits of the vector
mosquitoes and the effects of various methods of
eontrol,




(81)

It will be the exnerimental arsa for the trial an? develop-
ment of mosouitc control met' ods which will be u-ed by the local
agencies in their work under subvention agreement,

The Airect contrcl work by local agenciass must, of ceourse,
be subject to certain terms and agreements., It 1s planned tc develop
such specifications anl terms with the aid of an advisory commltteo
representing mosquito districts, local health departments and scien-
tific agencics, This work has act vet been done and it is impossible
tc present the details at this time., The requircments and specifi-
ecations will, hewever, be based cn the conslderations presented in
the first part of this discussion and will be of the followlng mature:

(a) Beforc a subvention can be granted 1t nust first
be established that the area to be controlled is
an area of Malaria or Fncephallitls threat,

(b) The agency anplying must arrce to match all funds
received nn =ubvantion and spend the entire amount
In the srea 4ofined in the arreement.

(¢) The apnlvine arencvy mu=t agree to verform the
diesceece contrnl work in confrrmity with methonde
tec be outlined by the “tate Department »nf Puhlic
Fealth.

(1) The applying arzncy muet employ nereonnel tr-oineA
and skilled in the fileld of moequito contrel.

So little time remsine before the start of the 1946 moequito
Season that we know 1t will not be pcssible to cover all the endemic
areas of the State thls yvear with Intensive control programs. Man
such areas will not be defined until the fact finding studies are well
under way. In some already ¥nown arcas no mosquito abatement districts
exist, and it may not be possible at once to develon a control program
through the lccal health deoartment. It is hope?, however, that both
the districts and the local health departments will enter whole-heart-
edly ani understandingly into this cooperative prorgram and thereby
demonstrate that 1lndependent local agenciles can voluntarily join forces
unier the leadership nf a State icpnrtment to successfully attack a
cAmmon problen,

For our part, we will undertekc to mintwlze the red tame and
ie]av which &~ often are associnated with so large a prnject ani at the
earliest possible moment after the siening of the r»ill, place in the
hand=s of everv mosguito abatement district and county health denartment
the rules aond specifications pertaininc to subventinns. Mav we assure
you that in Jrawinr un these rules and snecificatione we will lean
heavily nn the adtvica nf the advienrv proun with adequate renre=entation
from the districts thewselves, and that this grcup will aseist use in
reviewinrs the applications for subvention funis,

Or. Reeves: Tefore discuc-ing Mr, “t=ad'c naper, I will onrecont mvy
own, and then the two pspere can be dieccus-ed,
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SUACEFITTONT REGARDING CTLEX T'REALIS OdNTRFL T ANCEPF/LITIC ~RT™"8
By '
William C, HGGVQ‘y Ph.D.
Hooner Feuniation for Medlcal Reﬂﬁarch
Univereitv of California

The programe of moct mosoultn abatement Fil-tricte in thie
State have to a great extent been directod ar~inst Aede-~ and .nooholes
mosquitoes. Thie i an oemential nrorram and muet centinue to recolve
a major proportinon of wyour attention, Lowevar, during the past five
years, it bas become apparent that a mosgquito, Culex tarsalis, which
had horctofore been considersd a pest moscuito, of rclatively riinor
importance, must now be 1lnoked upon as a specles dcserving mejcr cone
sijeration. It 1s now known to he an lupertant vecter of a group of
diseases of man and horse, known as the encephalitldes - or more come

monly sleeping sickness or brain fever. In Kern County, California,

Culex tarsalis has been found infectel 58 times with Jestern equine
tvne encephalltis virus and in addition, several 1solations of St.
Lruis virus have bcen made from this specles. Investigations in sev-
eral nther Western Stntes have glven similar results. In narallel
stviies, no nther specles has been found infected more than twice. It
anpears that C. tarsalis 1s the important vector of thesc twn types of
encephalitis and each summer tho discase is recognized over a large
part of the State, with the highest incidence in the San Joaquin and’
Sacramento Valleys. At past mectings of the California Mosquito Con-
trel “ssociatiocn, there have beon many -1iscussions, and even arrsuments
over the impertance nf this snacles, and wvhether 1t bites man., We can
now say that it is definitelv an imnortant mosouito as a discase vector,
and thet it frecuentlv feceds on man.

Culex trrealis ie unioubtedlv the most widaly Aistributed
mosquite in tre 9tate, and 1= cxcoedingly covmen over mnst of its
range. The problem of controlling th1° ehcclee 1s a Aifficult one as
its larvae arzs probably feound in a wider variety of breeding places
than any other soecies in the State. Larvae may be found in sll tvnes
of water, fresh, starnant, polluted, alkaline, er acid, and in larpe
bodies of water cr in the smallest collection - such as in heef prints
or water containers, ;

Mosquitec contrcl cperatore from sovsral sections of the
State have nttewptcd to increase tho sceope of their control measures to
include this species and they have found that its contrel is not easily
acceomplished., I have received numerous requests for assistencs in this
prcblenm and it has frequently been possible to assist in locating
breeding areas. The answer to this nroblem 1s the organlzation of a
carofully carried out inspection service. Tc¢ function effsctively,
insmsetors must heve or develop a knowledge of the ecology of the adiult
29 well as larval mosgultones. Insnectinng sheould not be limited to a
search for larval breeding, but should also include a survey of adult
resting nlaces. It 1s freoucntly pnssible to apnroximate the location
nf lerval breeding aress by observins differences in adult nopulations
in various shelters in a regien.

I bellevo that a flashlicht and adult ccllecting tube are as
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essential a nart of yvour ecuirment as the dinper which mest of you
carry. One compluments the ~ther snd bnoth are neoded for an effectlve
ovaluaticn of the Culex prohlsm., Becaume of the 1ifflcultles encnoun-
tered in locating CuIex breeﬂinr placec, vour fir<et indication that
breeding is going on may be the finding of adulte, Probasblv the one
tyre of shelter which will ~ffor the hest checkine statieon 1e the
chicken house., OCulex tarealle, C, 5-fascistus, and C. ploien=s are
strongly attratted to these éFelfers Because of thelr afTInity for

bird blocd. In the nast three years numeroues collectlirne have been
made 1n the Bakersfleld and Fresnc 1lstricts and whille Aedes and
4Lnopheles control was quite effective, 1t wns still no9sIblo to collect
Eungreas of Culex mosouitoes in chicken hcusés and other shelters,

The breeding areas from which these mosoultces werc coming cculd often-
times only be found by an intensive search and occasionally they were
so well hidden that they coculd not be found at all. :

liethods of specics sanitatlon for the ccntrel of C. tarsalis
have not yet been developed and until & more complete biolorTcal study
has been made and »ossibly new, more effective contrcl measures devel-
nned, this problem will have to be attacksd with all the availlable
tonls now used for reneral contrcl., The treatment or elimination of
larval bhreeding areas should be carried out on a large scale. It will
be found that a majerity of these breecding r~laces are man made. In-
efficliont handling of waste irrigation waters, badly managed water
storare reservolrs, and the Innumerable water containers about domestie
habitats must be controlled as well as neturally occurring breedlngs
nlaces along waterways and in flooded areas., Very often this tvve of
water 1s treated because of thz Aedss problem, but not checked again
after the Ledes brood has dicanpearcd. Culex breecdinr ncecurs many
times in tHE rosifual water secveral weeks AEAT the Acdes have Aisan-
peared ~ni ehould be checkel.

As was Indlcated 1in vestsrday'e discus=ion, the use of DOT
re9idual denosits in the adult reating shelters will.as<i~t 1in the
.eontrol of Culex. Howsver, this i not the snswer to complete control,
as large numbers of specimene remein in the wild an?® do not enter theee
shelterse, DDT trestment of Acme<tic shelters will un?oubtedly reduce
the hazard of exposure to encevhalitis infected mo~cuitoss, but will
not eradicate the disease, ‘

'Dn. Reeves: 'We now have time for considerablc discussion of these
¢ papers.

Question: “ho willl be resv»onslble for spoendiing the State money
aylbcated to the districts?

¥p, Steadt The district, through 1ts Board, will present an applica-

nm to dn a certain »rograr in a certain area. It will substantiate
ite »reeram In A mosgulte-borne disense aren., In encephalitls, for
instance, 1t will work up cvidence which it 1s able to obtaln. The
department will reinforce this report. The money will only be granted
whan the case 1s made reasonablv clear that the funds are rcingc tn be
spent fer disease prevention,




(84)

One sugpestion is that we have some formula for aporopria-~
tion of funds, relating to the size of your present program, but we
feel that would hamper us in the situation. It 1 not our thought to
et a celling. An amount may be applied for which i=s five times what
i3 needed. When an application comes up for decision, the facte will
be weighed and money given sccordingly. If it is coneidered a good
project, an eauitable grant of money will be made. It will be your
program once the funds are granted. You will employ the personnel and
do the work, It will be subject to the supervision of a trained man
from the State Department of Public Health who will work with you and
keep you thoroughly informed from thelir experience.

An advisory committee will be set up to help in planning and
on the allocation of funds. There will probably be three recpresenta-
tives from this Assoclation, as well as represcntatives of local health
departments and other interested groups.

Mr., Gray: What about the new districts now being formed? Do you
thInk Eﬁere will be an appreciable difficulty because they are late in
roetting started?

Mr, Stead: I don't believe it will meke much difference. The dis-
Trict has to out in half the money. Think of this as a progressive
thins., The program will demonstrate its workability and its practic-
abllity. You have thls season and then you have the first few months
of the 1947 <eason on thls one aporopriation, so if the results supvort
the spending of money this year it 1s verv poseible it mav be rirht

for subseauent vesre, We have to look further shead than just one
season,

Mr, Raley: How can a newly or~anized district obtaln cash monev with
whlegh to operate until the firet collection and apportionment of
taxes.

kr, Gray: We had that oroblem in Alameda County.

The first year (1930) we operatcd we werec organized too late
late (after the first Monday in March) to be able to levy taxes for
the ensuing fiscal year. Arrangement was made with our Board of Sup-

. ervisors for a county appropriation of %25,000, and our omployees were
carried as cmployecs of the county under civil service until June 30,
1931, At that timc our own tax went into effect and then we were able
to draw ggainst our own tax funds. The Board of Supervisors then
loaned us money to carry us during the first five months of the 1931-32
fiseal year until taxes came in, and then we repald the loan.

,~Mr, Raley: The point I was trying to bring out 1s are we to spend
money on & matching basls program with the State, and this requires that
actual work be done, so we must ralse our share of the cash.

Mr. Stead: Trere arc several alternative solutions to this problem, one
of which would be to work throush the county health department during
the first year until the moscoulto abatement districts! own funds are
available. Their interent overlans with yours in mosquito control.

They can apply for monev from the Roard of Supervisors.
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Vr., Russell: Hanford startsd last year in April. The State Attorney
raled money could not be borrowed but we could enter into a contract
to 40 work. The Chamber of Commerce Aid that for us, =nd, were revaid
in the next fiscal vear. 211 bille were charged to the Chqmber of
Commerce. e are roin~s to have to carrv that method on, doing three

. years work on two years budret.

Mr, Stead: Regarilees of how it 1« done, the avvlicetion muet fFuarantee
a ¢ monevy 1= forthcoming. It mu-t be leral,

Mir, Bumiller: (Los Angeles) I don't belisve any district would have
Trouble IT they would coonmeratc with their 1lncal health officer,
especlally 1f tlic statc finds therc 1s =2 mosocuilto-borne disease prob-
lem. I know our countyv council would =2llow 2ny recasonable amount to
be <et. We got a loan.

Mr., Stead: San Joaguln County 1s an lmportant area from this stand-
point. 1t has one of the best local health departments. We would be
¢losing our eyes if we didn't expect the health district there to take
an important part and Join forcos with the mosoulto abatement district.
There 1s a stronger program if there 1s cooperation between the health
4epartment and the rioscuito abatement dilstrict because you have more
peonle interested, and in succeceding years they will work up evidenco
to =ubstantiate the work that necds to be done. If they can get thelir
loco1l veterinariane to roport horso cases and ret the doctors to report
~11 encephnlitis cascs, it will mean a lot. The county that does that
is in tho best nosition. '

Frof, torme: Since the endemicity of the two discaso complexos are the
2TT="Ir= of thie nregram, it mirht be well for vou to understani that

it 1= a rclotively =simnle thinr to determine the endemiclty of malaria.
It 1= not so simnle to determine the endemicitv of e2ncephalitis., I
~would like to <ugr2st that the horse Aisesse 1s on indcx (not a com-
plete index, of ccur~e) but wa are eometimee incline’d to overloock that
particular ferturc, Your veterinarisns in veur arec may or mav not
know much about the vrecvalence of cquine Alseerco, but whatcever know-
ledge 19 to bec found =mong them will be exc-cdingly helpful. If vou )
h~ve a gnod de=l of equinc encephalitis, it i- a pretty good indication
that you are in an arean of ~omc importancs. The equine encevhrlitis
angle throueh the vetorin-arians muct not bc over looksA.

I was wonderinr whether we arec not epproaching a2 period here
in Califormia which rescmblcs in mony réspects the Acdes ae t1
program in the south where most careful insmection an raIn¥ng of
workcrs to gathor information regarding this particular specles was
necessary. HVhat about the 1Inspcetiecnal angle Will we n'ed to do
this now?

Dr, Frosborn: The Culex tarsalls problem 1s iust a whole lot tougher
Than tho Aedes aecgyptl oroblem, which is limited to individual containers
and 18 almost 100% associatcd with hum~n habitations. You are going

to have to do 21l vou did in the Aedes acgyptl control progr-m and

then rc into the rural arcas and do much more there. Tarsalis is

about the last svscles that would over come under a program OF

speeies sanitation which means tho control of ono particular habltat.
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Any breeding place in which vou find any mosquitoes at gll vyou may find
torsali-~,

Col., Bradley: In thoe MCVA program we foun? 1insvectional service to be
ol tromendous importance. We havo baan able to rcluce the amount of
actual contrecl work by careful inecpectional work., Fven thrugh vru have
to take care of a wider variety cf v»lace= than in specics sanitation,
;tilé you heave to know ths 4Aifferent places where they are or are not
rcedinr,

Dr., Recvee: On acccunt of timc limitetione, wo muet now paee on to the
ncxt subjcet. Wo wers unablc to get a speaker from the Ttate Employeos!
Retiroment System, 8o of nece<sitv wo must ¢all upon our old =tand-by,
Harold Gray, to dlscuss the subject of pensinns.

Mr. Gray: For quite a long while employecs of the mosquilitn nbatement
aisErIc¥s and some other special districts were the only poople who did
nct have some form of rctirement act provision for those who had served
for an apprcciable number of years. They were not eligiblo for the
federal social security bencfits. They could not be taken into any
county pension plan. And under the form of the act covoring the state
emplnyess, they were not elipible for that eilther. About 1940, we of
the Alameda County Mosquito Abatement District started to explere what
ecould be done to bring our employees into some pension scheme and we
foun? that we could not without extreme difficulty get the Alamcda
County retirement system changed by a chartcr amenducnt to bring ws into
the county system. JVe thon began exploring the possiblility nf amending
the state act to permit our district to come 1in.

We finally succesded in having introduced into the Leglsla-
ture of 1942 an ~meniment by which all =#pecial districts could come
into the State Emplovees! Retirement Svstem on the same basis as cities -
end various other agsnclies, under the reneral name of a public z2gency.
The Alameda Cnuntv Mnsgulto Abatement District worked out in connection
with the System a blll which wee approvsd by the Legielature and eigned
by the Governor. We expocted 1t to go into effoet ahout fupunt of 1943,
and we and a numbcr of other dietricts undertook thc preliminary =tops
for brineing our emnleyecs into the System <o they could recelve the
benefite. The first <tep eoncieted of makine a request to the “veteom
for an sctuarial survey of the emplovees of the dis=trict in or*ar to
determine the cogst to the district of bringling these employses iuto the
System. We have been In exlstence since 1930 and several employees have
approximetely fiftecon years of prior scrvice which would normally be
accrodited towards thelr rotirement. de paild %116 for that survey and
the cost was estimated to the Distriect for prior eervice about $800 a
year which we would have to pay over the next 25 years, plus approxe
imately %125 for current cost per year., With current contributions this
brousht it up to 1,600 or %1,700 that the district 1s recuirecd to pay
dircctly each year, aside from the contributions of employees, The Sean
Joaquin Local Health District also worked on this problem and discovered
that In drafting the amendments that something had boen overlooked.
The contract between the District and the System had to be by executed
by an ordinance according to what the law sald, because 1t was origin-
ally deeigned for citles. Howevcr, gpecial Jdilstricts do not have power
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to enact ordinancee. There wss a considerable amount of 4iscussion over
this and cerreeponiencs witr attornevs 2nd the Attornev-"eneral., Tt

wee finally rulcd by the *ttornev<Gencral that the intent of the Teris-.
lature wae clear, and adootion of tho contremct bv = resolutlon would bhe
legal. FHowever, the *‘ttormev for the “an Joaouin Local Health Distriet
decidici that while euch action would nrobably be avproved bv the Suprene
Court, nevertheleee there woae the vo<~ibilitv that a taxovayer might sue
the trustees individunlly for mi-~u<e of funi-, and that in =uch » ca<e
the Trustze~ would h~ve tn 4efend themrelvee with their own ~ttorneys

at thoir own exnen<e. V2 woull vorsibly »ut our tru-tce- to con~lder-
able jeoprrdv nd -~ certaln ~mount of e¢xwen-e. A~ ~ rr-ult, we took no
further 2ction ~rd woitedi for the 1945 Legi-l-rturc to pra~ ~n amendment
wzich would vermit loeal arfenci: to cntor thl contrrct clither by
adoption of an ordinincc or tho pis-ag: of ~ rosalution. Th-t went into
cffeet in Auruszt 1645, Immedi-~t .1ly ~ftcr th~t it wae ncec-~ary for us
tc have 1 new actuarial survev because our personnel had changed in the
interim, and this cost us something over ,100. Since that time we have
proc cded with the various forms 1n orlar to gt our people Into the
System. It was nccess~ry for our Board of Trustees first to adopt a
resolution of intention to entor the State Employecs' Rotiroment System.
That was duly adcpted and we finally got throurh the red tape of the
survey, estimate of cost, cte. Then in Decombeor, 1645 our empleyecs
w-re eallazd into the office, an clecetion was hold on ballet forms furn-
ish:s4 by the Syste=m, thc ballots thcn scaled up, countecd at a subscaquent
m~atine of the Roard., All wers in favor and later woe passci a resolu-
ti~en avornving the contrnct. The contract was sifncd nnd scnt te the
®yat-m. It is new rogularly in cffcct boginning January 1, 1946,

Tho Systom <ots up cortain dsductiens which ars taken from the pay
cheeks ~f the individunl cmpleyccs, The nmount dcductad 1s a onereontage
ancerrdiing t~ th~ ar2 and scx nf onch cmnlrycc at the time of enteoring
the %ystom. In the e~~c¢ nf thrsn wh~ have baen with ue mar~ than six
menthe, their m-mb-r-hin i« off-ectivs 1-1-46. ~All ~there 4An not como
into cctunl member<hin until thev have brinn emol~ved six months,

This moncy 1c deducte”? “rnm tho ~mnlnve~'e pay checek fuet es the
income tax i< A-~ducted, P-mittonecr of th cmnlevease! crntribution 1=
=mads menthlv te the Tveotom, torothsr with ths smeount of moncy wlileh the
Niotrict erntributc-. The Ni~triet'ec eontribution i~ nearly 67 of the
total pry rnll of the-r o-rticip~tine. The cmplevoe's contribution
rangcd from ~bout 4% te abeut 85, Thoe m~ximum ~»lary on which ~ny
deduction ean bc ~pplicd 1- 416.66 pir mrath. Anything ~bove thie i-
cxempt frcem doducti-n.,

In ~dditicn, cnco or twicc -~ yoar the NDiztrict pays to the Systom
upen domand the sum of %2 pcr mombor for administrative cxpensc, ~nd
alsc pays the fix-d sum to tako erc of mack prior scrvicec bencflts for
the cmplcyces -- $800 or s~ ovor A poriod of 25 years.

The boncfits rcecive? 1 pond uvnon the length of scrviec and the
av-pragc galarv over thce 1last focw yecars of scrvicc. R .tircment 1s por-
missable nt 60 1nd 20 vecars sgcrviecc, nd 1s compulsory at 70 rogardless
~f thc number nf voars of scrvier. The mon whe start vrungor with the
Sy2t~m raccive A larg~r ocnsion up~n rotiroment than thosc whe start in
1atzr »ni hnve to rotlir: breruse of the rotiroment ngce limit. In
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Fonoral after 20 yorrs scrvice an omployce rcecivas about 2/7 of the
last throe ycars' aveoragc salary, After 30 years, hc will get ncarly
1/2 of his asverangs salary over thc last few ycars of scrvice.

In spite of a1l thc legnl rrd tapc we hnd to fo throurh-to got this
r-tir-m-nt mittor madc availahrlc to you, I still think it 1s of valuo
and it will work towards bctter stabilitv nnd longrr tanure on the part
of cmployccs. Yo no longcor fool that whon we get ton 0ld tr deo goed
werk wo o are to be kickod cut nn mur conr and that nebody earcs » heot
abrut what bcececrmes »of us.

I 4~ nnt knnw how mrny dletricts h~v~ takcn "ny =tens ~3 veh tn
ent:r thce Svetem, It 1= » thing th-t mirht wcll be t~kon un bv vour
Banrd of Trusteces 1f thie ha= nnt ~1lrcndv b-~n 4rne, Full ~r nartinl
gl%gqucc for oricr =crvics cn be Fiven, Our »raprd ie piving ~nly

! o &

Mr, Rebinsen: Suppreing s~mo~n> wrrk~ f~r th~ Dietriet <~y 5 ~r 10
y3~re ~nd then quite., “h~t h~pHcne?

Mr., Grq¥: Hc roenivee what he hne prid in himeclf, If he i~ ohveicnlly
nec~p2¢clt-ted ~t ~ny timc and is un~blc te po con with hi- werk, there

is ~ pr~visi-n ~1s~ whcrcby he gots 2 c.rtrin ~mrunt. And if hc dics

ot any timc during his scrvice for this district he roccives 2 4c~th
benefit that 1s fairly substanti~l. Therc 1s no dcnth benofit unless

hc has becn 1 membor of the System for a2 year.

Prof. Horms: Harold midce 2 romrrk thnt iisturbed me. Ece mide 1 romnrk
ahout too much rcd tapc. I don't like that. I ~pprceiatc all thc fine
thinFs hc hns donc 111 through tho ycars in the mattcr of mosqulito con-
trol "ni1 th~ forw~rd look hc hns always hnd., I want you to know 1it. I
hopc he will sce A numbor of ycars of scrvicc yct and that wetll hnve
him hor~ with us ~c¢tive nt these confoarconccs.

As n Trustcc of the Alamcdn County Mosculto Ah~toment District, I
am concorn-d with dcing the best possible job with the tax dollar. A
good job c¢an mnlv be 4Arnce by gond men ahd women This cnsts monecv and
is »n ~14iticn to th~ t~x-s., The tructccs of ths Distriect cnnnot be
tee clnss ~hnut salarice if throv ~r~ tm have ~dcourt-lv trrined men in
mocguit~ erntrel, To grt pAnd nargenncl 1t hae tA be paid fAr, Wn
have beorn talking ~brut ~d~gunte trainine, It is impArt-nt., "o necd
ﬁiogu:;oly irﬁinod men, “ni if wa ~rs oring tn et thom we muet sce

" 1C 8 1 preoper ~deou~ta sal-rv sc " -

ggo quosggﬁn ot PUERPS Qggur fgumgétqg% glrsgaigv”ggﬁﬁiggqutgn h;%%-
vidcd fer, It 1c ~ vitnl auoctirn. My ~wn rctir-ment ~t-rcs me in
the face and thnt 1¢ ~t lc~~t ~no re~~~n why I fool ro “trongly ~n thq
subjcet. It h~s breught it hrme t~ me viry ro~lietic~lly. For yru
youngcer fcllews, thls m~ttcr o~f eccurity i« imprrt-nt ~nd I hopc th-~t
the trustcos in 21l the districts will 4r cemething ~b-ut it. Sco th-t
it ccmes to tholr ~ttonticen.

Mr. Bumlllcr: I wculd 1likec t- congratulatc the District th~t hne ~1-
rcndy cstn Iishcd thcir c-nnceticn with the Rotiroment Systom. I think
it is 2 vory worthy crusc,.

Mry Gray: Erncst Compbcll tclls mc thnt in Contra Cestn Ccunty therc is
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n methn1 by which his district hns bacn ablc te entor the county rc-
tir<omcnt <ystem,

Dr. Reaves: We will new hnve « paper by Gjullin nnd Y~tes on the sur-
vival ~f Acdrs cpge in noturc. Thc papor will be presentci by Mr.,
Gjullin.

THE QURVIVAIL CF AEDTS YEXANR AND 2ENEQ TATENALIS FGAS IN NATURE
By
Ce M, Gjullin ~nd ¥, ¥. Y~tcel, Burcau ¢f Fntemrlory and
Plrnt Qu~r~ntinc, Apricultur~l Re=cnrch Admini=tr-~tien,
United Stntoe Deprrtmont ~f Aepriculturc

The ~nnu~l frc<hcte of the Crlumbi~ ~nd ¥ill~mette Rivors,
which usunlly cccu# in M~y or Junc, flred l-rgoc willow ~nd cnttonwond
flats thnt border theec rivors in ~ numbcr of ol~c-e, Thecsac fleondse
produce large h~tches of Acdos veoxans (Mg.) and A, lgterr*liq (Mp.) frem
thc cges 1aid in thesc nrons Juring provious summors,

The mrximum height of the fleed crost on those rivers varics
considcrably from year tn year. 1In 1894 the Willameotte rosc 33 foct
nabove its normnl lcvel and flerded -~ large pertion of the city of
Portland (Orcg.). This roe~rd has neot boen oqualcd on this river, but
riscs of 20 tr 24 fcet ccecur cvery few veara. Thesc riscs nrce frequon-
tly f~ll~wed by low water frr scvoral yoors, so that the cegs ~f Acdoes

cxans and A, latcralis, which rc 1laid eon thc mrist s~1l bordering
gﬁoso flrrA"wntors of hirh-wat r vears, may nct be flendod ~fain until
sevoral wvenrs lator. The percentage of eggs which survive during such
pariods determines the sise of the mosculto ponulation when the next
flr01 occurs, and may also affect the ~urvival of these specles in
1solated areas which are not flnodel annually,

Larre hatches of larvae from area= which have not been flood-d
for more than a venr of common occur~nce, hut thev seldom provide any
information on the abilitv of the ergs to =urvive because moscuitoes
from nearhv breeding vlace= have usually b~en precent "nd could heve
laid the~e eges Aurine ths vnrevicu- =summer,

To ohtaln more accurnt~ i~tn on the survival of Aedes vexane
and A, liaterali- erg=, top ~0ll to a depth of 2 or 3 inche< containing
large numbers ol ergs wa- tran-ferred from n willow ~w~1le to ~ sg¢reen
cage on nenrby hicher rround, which w~- ~»ove the flood level of the
river, Thls swale, which 1= locarted on Deer I<land 1In the Columbin
River, was flooded in 1¢34, and the =20il wac tr~on-fe red to the care
- in May 1935. The epgs with the exception of any thnt failled to hntch
In 1934, were therefore a1l 1laid from iiny to September of that yenr.

The cnpe wns 20 feet long by 14 feet wldc and 2 feet high,
and wns shaded bv willows and cottonwoods. The top soil inside the
cage was removed to a denth of approximatoly 2 inches, and 1/2-inch mesh

1. H, H. Stage was 1n charge of this experimont until 1940. An anal-
vals of the figurcs on ersg hatching was made by F. M. #Wadley,
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screcn was then laid down to prcvent moles from burrowing up through
the soil containing the cggs. A 1l6-mesh sercon was uscd on the sides
and removable roof section to nrevent mosoultocs from laving eggs on
the soil after it had been place? in the care.

The snll containine the ecgs was mixed and placed in the
cape to a denth of 3 or 4 inches. Cheececloth, which was »nlaced over
the top of the cage Auring the cumner month-~, andi lcave~ which accumu-
lated over it provided shade comp~rable to that under field condition-.

Twoelve samplec of ~oll from the cnge were brourht to the
laboratory in June ani Septembsr of ench y~~r. A sample conel~ted of
14 quart- of ¢ril and debri~, The-s eamolce werc a mixture of -~oil
taken from a numher of differcnt places in the e~ge., HN1f the ~ample-
were flooded =t once, and the other half werc lcft at room tempernture
of approximat:ly 70° Fahrenheclt for 7 days baforec thoy were flooded.
After each sories hnd becen flooied and tho hatching larvae had been
counted, the samples wecre dried at room tomperaturc for <everal days
and were then reflooded. This procedure was repeatcd until no further
hatching occurrcd.

The percentagc of oach species present in cach sample was
Aetermined on the basis of 20 larvae teken at random from the sample.
The total yearly hatch of Aelcs vexans and A, lateralls per sample for
both the samples flooded a%t oncc and those th-T were dried before
flooding 1s shown in Tabl~ 1. Tho average annunl hatch per samplce is-
shown in Ficure 1, Althourh the soll was mixed when placed in the cage

Firurc 1. Average hatch of Aedrs lateralls and A, vexans eggs per
sample from 12 =samples of Soll taken In June and Scntcmber of each
year,

the variatione from the ecnaral tr-nd which occur in the number of
larvac produced pcor samols por y-ar arc probnblv Aue larpclv to uneven
1istribution of the c<pp~ in the ~oil.

Table 1. Tot~l number of Aele- vexan- ~ni f. laternlic lorv-e h-tching
from 12 sample~ of -~o0il T»ken Trom the cnge Tn June ~ni September of
ench yenr, 1935-41, ’

Ledes vexnns
“Year  Somples floodel Immeiintoly

June September
- TI%RE 1052 a7
1936 1132 184
1937 205 33
1638 11 7
930 6 0
940 0 0

Tota1ls 2406 1011
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Aedes laternlils

Yoar  Samples flooded immediatel emmples Ariod bofore floodl
June Yeptembor June Neptember

1935 1442 101 . 6558 267
1936 31 28 100 23
1937 7 ) 20 23
1938 701 126 _ 449 187
193¢ 961 347 706 265
1940 76 € 47 8
1941 4 0 1 Y
Totals 321¢ oll 1978 kirt-3

A contiauous deeline in the avernge h~tch per sample of both
Aedes vexans and A. loternlis occurred from 1835 to 1937. The decline
Tn tho number of vinble L. vexans cggs continued in 1638, but there
was 2 sharp rise in the Bumbsr of viable /. lateralis eggs. In 1937 a
hols was torn in the top of the cnge by n brokem 1lmb from one of the
nearbv treses, and when the cage was visited again in June of 1938 many
mosquitoes ware on the wing and could have entcred this hole and 1laid
e~gs. If this was responsible for the incrense in the number of viable
4, lateralls erfps, then A. vexans femnlos. which were also present,
App rently 314 not find The™S0I1 1n the cage a sultable place to lay
CYIL

1 fl ﬂiTé%;rtiegéi?e 1ntthe numberboflviﬁhle é% %;porqlis eres
ocecurr : rom o 1¢ ageme nrobable AG Y 5, TRAL now
cgrs of thi~ =n-cliog wor: 1«1% in the e~ra in 1939, SA% t2 At tho max-
irmum ncriol of -urviv~l of th>-c ~re2 iq from 3 to 4 vo-rs. Fow-v-rp,
we hnve plrcecd 80il with ccee in anoth-r caee, Aand tht soil =sawnlee
from this c¢rgc, which ~rg now b .in~ flrodcd ~nnunllv, <hould nrovide
more definitc Inform~tion.

L~rgc numbor~ of "eds- vexana opee worc found to -urvive in
this exp:riment for more thf & vo~re, ~nd1 3 orge of thie enscice thnt
hateched from s~mcle~ token in Septombor, 193¢ wore 5 yoara old,

Information on the numb:r of crrs precent in the soll of the
caga, and on the number of thosc thrt would hatch,wns obtnined in 1939
and 1940, whcn eggs woere removed from thls soil nd flooded. Tho cpgs
were separated from the bulk of the soll by ~ seprr~ting mrchine devecl-
oped by Gjullinl and were then romoved from the romnining soil with -

c~mel's halr brush und:r ~ low-power microscopc. Soventcen of the 3
fedes vexans eggs nd 63 of thep198 le ngorﬂgis cges reZovorei 1; 1239

hatche? when flooded witB asparaginc-phosphntc solution, 7s used by
Gfullin, Yates ~nd St~ge®, Moreovcr, 2 of the & i. vexans eggs and 8
of ths 16 ', lat:ralis apgs rocovercd in 1940 hatcheT whon flooded with

-

1. Gjullin, C ¥, 1¢3R., " m~chine for sep-rntinc mosauito cggs from
s04l. U. S, Bur. Ent. ~nd Plant Cu-r. ET-135, 4 op. (Proccsscd,)

. Glullia, C. M,, Y~tcs, V. ¥,, and Strre, H. H, 1839, The sffects
gg cgggqin choemlcnl= on the hrtching of mo=guito eres. Sciance
H 9-540,
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thie solution. *bout 70 ver cent of the efes of thess sneclce normnllv
hatech under this treatment.

ay Soge 1n%o€mq§1%n on the 4orm~ncv oftghe creoa of %hesgqsﬁegigi
o mna e G ol o
Frgm‘%i?fogegg 30?? ﬂaﬁg o9 %8?615& 93 ggiﬂ 8x88¥?%£nt? ﬁge“anmnfésnp

tnken In June of each ve~r 31141 not oroduce anv ~4dition~l lnrv~¢ when
they wer- 4ried and re¥1oode%. Thia <howw thnt ngi the erge hwg '

emerged from winter dormint condition bv this time of the yenr,
S~mples taken in Scptember 4ii1 producs additional l-rv-~e In the second
rnd third refloodinge, but fipurce in Table 1 show th~t thz tot-1l
hntech in thesc samplss wag lesa than h~1lf =3 1l-rge a3 thec hateh 1n the
June snmples. Thesc September samolcs were kopt at 700 Fahrenhelt for
2 to 4 wecks, while they werc being drlied and refloodsd. Thils veriod-
of warm temoerature 314 not bring the romnining eggs out of thelr
Aormant condition.

LIST OF ILLUSTR/TIONS

Firure 1. “v2orage hotch of 2edcs l-ternlls ~nd 4A. vaXnns eggs per
sample frem 12 s~mples of soil taken In June ~nd September
of each year. Half the samplcs were dried before belng
floodecd, ~nd the oth:r hnlf wcre not dried.
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Dr. Reoves: Thank vou, Mr. Giullin. I will now turn ths meeting back
TS5 WP, Robinson.

dr. Robinmon: We will now procazs4 to the present~tion of 2 »n~pnr by
E. E. Horn of the U, S, Fish and Wildlife Service, on "Mosouito Con-
trol and liigr~tory Vater Fowl Manacsemont.

(Note from Editor -- A letter was Written to Dr, Horn on M-rch
1, 1946, n<king that this dlacue~ion b~ preparsd in written
form. On May 9, 1946 the copv had not beon recceived).

Mr, Gray: For n long time in the pa<t various and euniry duck hunters
have accused mosquito ~batecmont districts of being this and that --
none of them nico -- 2nd in their enthusi~sm thcy h-ve gone prctty far
in reckless denunciation. I think that wns ~ sorious mist~ke duc to
misunderstanding on both sidss of the argument. Thero has nover bcen
any real difficulty between the men whe have the duck clubs and the
mosqguito control peoplc where the work 1s done on a sound biologienl
basis. We in .ilamoedn County havy ~lw~ys bren able to gct togethor and
work something out sntisfacborily. ‘

We have at least two mensures which are practiecally perfoct for
tho control of breoding on extensive floodecd nrcns. They have not
been used sufficiently.

If you malntaln conatant lovels in flooded ~rcns nnd stock
them with Gambusia fish and provido channels by which the fish.can
penotrnte to all parts of th: floodsd ~ren, you will have rolative
frecdom from mosquito broeding; cnoush so thnt 1t is not 2 serious
problem.

No salso havc 2 method wrich is used Mn Solano County nnid also
*lamodn. We call it controlled re-flooding.  Wo rc-flood and re-drain
until wo hatch out 2ll the ledes cgps. Thon wo hove such o little
breading left that 1t 1s simMpls to mop it up with spraving. I don't
think the solution is to ro around spreaying the Aduck clubs with oil
or larvicides. It is rnther a problem of manaring thas water, and
*etting up ~uxiliary control mca=urse with Gambusia or other fieh so
ihqtlwe do not hnave this problem of unrapuldted Tluctunting water

ovels.

We have some ratheér tough probloms. One club floods in July
or August and thelr pump 1s too small. The volumc of water is not
large enough to flood the area rapidly, <nd as a result we have n grad-
ually rising watsr level of n period of two to thrce months. If they
would get a larger pump it would savc us lots of trouble in spraying.

Mr, Gray: I would like to suggest that Col. Morrill is hcre from
Rurma 2and it would be good to hear from him.

Col. Morrill: I went out four yenrs 2go to work on sanitation along

6 Yunan Rnllwny. Therc were threo of us sanitary enginecrs. My own
experisnce hns becon in sowerngos, The work wns designed nnd done by
the Chimeso Government with technical advice by the Public Health
Service. Transportation was so difficult that it wns quite impcssible
to cover the entire arca., It was dacidod to divide the work into threo
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parts and put one engincer in rcsponsible chorge in each part. He had
to leok after everythine., Thev out mo where the malaria situation was
13ast scrious. Then I was transforred to India for = yenr and 2 half,
I work~d on malaria problems for a whils and was then transferred to
water supply for the Armv, ani only for the malaria work incidentallv.,

Ne weren't allowed te tell rur roletives where ws ware, All
th~t a man could say was that he was in India and thet 1« a hig placc,
Evaryhody knew a good shere of the operations wera in “eeam, One
entomologist used his knowledge of mosguitoss when he wrots home eaving
he hal toen examining varioue speclos and then da=cribed ‘nophcles
minimus which 1s found in north-e2st India and Assam,

#hen we bull$ a highway we would excavato borrow pits to build
up the road base. The coolics got paild so much for a hundrcd ocuble
feot, one foot decp and ten foot square., The result was that we made
thousands of pits which had no drainage.

In Assam the toa ostates have 1cne 2 great deal of work 1n
malaria control. The#r.methois arc very interesting and thelr approach
sn Aifferent from the .irmy. In Assam Anopheles minimus brecds in the
sun and in slowly moving water,

Mr, Robinson: I am sure the Colonel will be glad to answer any ques-
tions vou may have.

Mr, Blumbsrg: Did you use DDT?

Col. Mcrrill: It was very new at that time. I went to India in May of
and camoe back herc in Janunrv 1944, I went .to a course in Florida
at that time. DDT was very scarce. Its use in milaria control was

higth restricted iInformation, Pyrethrum was not so difficult to ob-
taln in India then as it wnas in the Unitod Statas. We would get it

frem British scurces, DDT ave 3 . ‘ .
frrm Sritish scurcos. mny have been uscd since I think a gocd

In tho Gnngese Plain of east central India therc is ~ very
hevy rainy =eason In Julv, Auguet and “cptembar, Thero ie a greoat
ical of rain in Caloutta., 1In 'pril and May it 1e like a de<ert; thers
is no prainfall. That 1s before the monsoon senson starts., They build
tanks which are oarthen rescrvoirs., They depend on that and the rnin-
fall. OCne airficld where I had charfg of water supply was very mug
scattered, because we were afraid of Japancse bomblng.. Tho airfiel
oceupicd a plaecc abcut two miles wide and three miles leng. Nc bulld-
ings were cleser than fifty fect and we tried to have nc two in lino.
That made the eamp occupy a large arca. The officer in command sald to
got rid of the wat:r tanks. There wore absut 400 of those and it would
cnst 2 lot of money to £1ll thesc up. Finally he was talked cut of the
1121,

¥r. Robinson: Thank veu, Colonel Mcrrill.

. I will now appoint tho Committee on Educatlien and Rcgistration
of Mesouito Contrcl Personnel suggestod by Mr. Gray.

Chairman, Herma
Mcombors, Washburn, Pangbern, Pcters and Froebern
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Mr.vGrax: I have a Resclution I wruld like tr preeent:

"WHER-'S, for thc past thirtv-six yzare »r mrre William B, Herms has
boen the leader in beth the sci~ntific and practical pha=cs of mrasouite
crntrnl nn the Pacific Crast, tn the rreat henefit eof th~ pecpnle &f this
arza, and has been rne of the frundere ~f medical entomelrpy, and an
ineviring teacher of many studiente whe have renieroed vnluable «srvice
alsc in this field and

‘"WHEHEAS, in Sentember cf 1946 William B, Herms retire« ae Profecsor of
Parasitclogy in the University of Californin, new thorofore

“BE IT RESCLVED, by the Califernia Mnsquitn Control .sscciatiocn, that

in recognition of the fine public scrvice rendored by William B. Herms,
the officcrs of this lssociaticn be directed te purchase and prcsent to
Professcr Herms a sultable gift with which tc partielly exprcss to him
syr high persrnal regnrd, and that, further, this group dc¢c now stand and
wish him many yoars of happinoss and e~ntinued usefulnoss to sciencc

ant man's welfare."

- The forogoing resolution was adopted by acclamation and a
risin~ vnte.

Mr. Rebins~n: The meeting will now recess for lunch.
The meeting re-convened at 2:00 p.m.

Mr. Robinson: We are to begin this aftarnoon with a paper by Maurice

H. Coblentz on "Surplus Propertv Utilizetlon in the Field of Mosauito
Control."

Mai, Coblentz: I have taken the libertv of chanrines the a=signed title

an] Will talk on the mertter of acouieition rather then utilizetion of
this matarisal,

PR "CQUISITICN OF SURPLU® PROPERTY FOR USE
IN THE FIEID OF
MOSQUITO CONTROL
by
Maurice H., Coblentz, San. (R) U,S,P.H.S,

Since it 1s the primary purpose of this discus-ion of Govern-
ment surplus property to assist the members of this association in ob-
teining needed supplies and equipment for use in mosquito control, there
will be no attempt to discuss its utilization. I am sure that mest of
vou have need of such supplies and equipment, and that the acquiaition
thereof, at costs considerably bclow normal, will thereforc be of
apacial intarest.

It is prepeosed, therefore, to intreduce the subject for gen-
eral 1iscus<ion with brief statoments cocncerning the surplus property
reculatine agency, SiP.%., tho narigin and sale of surplus, povernmont
pricrity =°ni orcferences, Rogulation 14 and the function of the Federal
Security “eoncy through its subsidiariecs, the U. S. Office of Educntinn
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and the U. 3, Public liealth Service as an assisting agrney.
Surplus Property and the S.P.*A.

Surplus Preperty le, in Foneral, what the Government owns, but
dnes not need. The cetimated trtal value nf =wuch =2urplu~ property
creatsd by World War II rongei intn billiene nf Aoll-re, It i~ ecetim-
nted thnt during the flacal vear July 1945 thru June 1946 Consumers ond
Capital and Praducers gnnde which co=et the government aporeximaetsly 23
billion 40llare will have b-en declnarsd =urplue. Surplus preperty
includes 11lmcet every kind of material or product, mere than 1 millien
differont items, 3~me unknown to ordin-ry trade.

The Surplus Property ‘dministratien, S.P..., 1= the over-all
agency regulating the dispnsal of surplus. S.P.A. dres nct sell any
preperty. It is primarily A coerdinating, regulating ngency, croated
by the Surplus Prcperty Act of October 3, 1944,

Origin nd Sale of Surplus

Owning Agencies, chicf of which are the Army and Navy, declare
surplus becnuse ey ne lenger noed 1t, nnt because 1t 1s witheut use-

fulnoss,

Disprsal Agencies are Federal apencles designnted by S,P.A. to
sell property undor doclaration nnd 4ispcsal proceduros based upnn tho
provisirne of the Act. Surplus preperty 1s sold thrrugh different dis-
posal agoncies, cach dispreal agencv handling a different brrad entc-
gory of preperty, so that therc will bo no duplicating 2ales. The law
limits dispranls ~f certaln itcms tr~ spccific agoncles -- for examnle,
merchant ships may be snld ~nly by the Maritime Crmmissien.

Ordar »f Governmont Prirrities

Government apencinss hove primrity to buy surplue prepertv -~s
fellows:

1lst., Foderal agencice.

2nd. <tatos, thelr prlitical subdivisicene, end inetrumsntal-
itica. Non-orcfit instituticne which nre oper~ted by
States, locnl gevernments and their political subdivi-
sicna arc included in this 2nd pricrity.

Preferences

The Act alsc autherizcs preferences for certain classes nof
buyors., S.P.A. regulaticrns gcvern the order in which thesc preferencos
~perate, and the types ~f pr-perty invelved. Roanl Estate 1s sepnrate
and 1s classified by S.P,A. beforo decision up~n the apprcpriate dis-
p~8al agency for handling. These preferences invclve educaticrn, publie
health and chariteble institutions, farmers, veterans and small busi-

ne<s, Of particular interest to thia Associntion are the precferences
comlng unier the provisions of S.P.%. Regulation 1l4.
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S.P.4. Rerulation 14

Secticon 13 of the “urnlus Prevcrty Act nof 1944 orovides pen-.
erally for trenafor of surnlus prepertvy on the bnsis nf need to non-
prnfit institutiens ond instrumentalitie« sn that they mry have the
sopertunity to fulfill in the oublic interest their lesimate ne~ds, and
that surplus preperty that is ~porapriate fer echerl, cloe<prem orv
. ~ther 34ducaticnol us=e, nnd ~urnlue mriie~l and eanitation suorlise,

. souipmont and propertv suitable frr u<e in the nrotection ~f public
‘hanlth, including resc~rch, may »c dleprsad nf 2t » vorluc which takee
‘int~ aceceunt ~ay bonefit whrick ha~ accruod or mmy ~ccruc to the United
States frem th: uec of such preovorty. '

In cemplinnee with the roculrement ~f Rosulatlon 14, the Fed ~
sral Security Agency hns submitted to the Surplus Preperty /dministra-
tion certified lists of public-health, cAuc~ticnal and cther non-profit
{nstituticns and instrumentnlities cligiblc frr the beneflts provided.
Such lists ~rc subjcct tc rcevisiens from time tr time. Simllarly
eritsrin by which t» dctsrmine lesitimntc nesds of nen-profit institu-
ti~rns ~nd . instrumentnlitics h~ve bren davolepel ~nd prrcodures fer
aoolving such eriteria and cliplbility to claimants ars now in use by
representatives of the Public Hoalth Service in the District Offices and
nt rericnal nffices ~f the War issets Crorperaticn,

Any nen=profit instituticn whese npplicatien 1s ~pprrved by
Fzderal Security “cency, or ~n apneal by the Surplus Prcporty Adminis-
trater, shall be entitlnad to acquire from dispnsnl ngenclcs any surplus
preperty available for disposal, at the falr value of such property, and
in 1lrts nct smaller than the smallest 1nts consistcent with commercinl
proctice. Such fair value shall nrt be greator than the lowsst price
which 1s rffarsd te any trnde level at tho timo ~f acouisziticn by the
non-profit institutien ~r instrumontality.

Prrpertv alre~dy nadvcortiso’d fer nublic crmpetitive bida ar for
enla at auctlen ~r for 1-modinte purchrac at ~ fixed time, 2nd prroarty
epscifically selectrd bv a vrrapective purchacer, sh~ll net be crn=id-
3r2d qvailable. Ordere frem pen-prnfit inetituticrne chnll net be filled
cut of oreperty rarcrved fer Grvarnment arcnclee and Steto and leenl
gecvernmente anl thelr instruméntalitie=,

.Dispr7al ascnele= shall allew frem the frir velue a diecrunt ~f
ferty (40) per cent upon ~rders bv ~r f~r cducaticn~l ~r vublic-henlth
instituticns or Instrumentalitics bascd up~n Appr~ved ~pplic-ticne,
Disprsnl agenclss in erorcpernticn with Federal Sccurity /gencv are
adepting precedurcs which will allrw nen-prefit institutions nnd in-
strumcntalitics t-< roccive n-ticecs ~f what surplus preperty is avall-
able nr cffored for salc within the arcn in which the offcring 1s mnde,
Non-prrfit instituticns and instrumentalities will, up~n requcst, be
ggt ~n ?qiling lists where such lists arc usel t~ ~ffcr property for
113D"8Nnl,

Frr thz purprse of mecting its rcoap~nsibilities in the surplus
or~perty prrgram the U, S, Public Henlth Service has assigned trained
ccmmissi~ned ~fficers and civil scrvice poersonnel tc the centrrl cfflce
~f Surplus Prroerty Utilization in Washingten D.C., in its District
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Officzs and in sach ~f thc Repl~nnl Offices ~f tho ¥2r issets Crrpore
ati~n. The U,%,P.P.S, District Offico is l~cated ot 1407 U. S. Apprai-
s=rs Bldg. and the Repi~nal Offiecos M.A,C. 2t 30 Van Ness ‘“venue in San
Francisc~., The lattar ~ffice 1s th= mrst Jirect lreati~n tr reauest
plneement ~n the mniline liat ~f the Alsp~s-l aréncev, tr mike anpli-
¢~ti~n feor purchnsc at 4iscrunt, end t~ submit purchasec ~ricrs rr let-
ter? ~f intcnt t~ purchase includine liets ~f ftcems dceired,

, Unce the cla~~ ~f c¢claimante and prtantinl eurnlu- nrenerty
~rc§re-antei bv thils fe~reieticn is that ~f Public H--1lth, it will be
hzlpful t~ supply the memborehip with cplues ~f current In-tructirns as
tc how tn obtein Infrrm-tien ~b-ut ~vnilahle eurnlus nrepertr, hew to
apply fcr di~c~unt ~nd hrw t~ prep~rs an ~rder ani f-1ll~w it threrurh.

+ limited number ~f theee instructirne arc ~vailleblec t~dav in the vrme
gegalon cf ycur Scerstary-trencurcr, Mr, E. Chcster Rebine.n fer
distributicn. '

Mr. Jchn T. Nirgn-rd, Public Fealth Reprcsentative in charge,
2t the Recgleonal Offlcec 10, War ‘ssets Crrprraticn 1s ~ttending this
c~nference with mc this aftern~en and I am fFring 't~ c¢all cn him t~ plve
veu 1 brief statoment ~f his functirn in the ¥.'..C. ~ffice and tell y™u
h~w t~ find1 ~ut what 1ltems arec availahle, hew t~ apply for cortifieatirn
~f 01liri~111ty t- ourchaso at 1lisc-unt, and hcw t~ place a purchnse
arinr,

(N~tz: The -Ait-r reegrcts that the cucsti-ns and answcrs £-1ll~wing
tr1s prner were 3~ rapid firc, and tho speakers unidentificd, that
the atsangraphcr wrs unnblc te mnke n transcripticn satisfact-ry
frr rcor~ductinn.)

Mr. Rrbinsa ni %o arc new £t~ hove 2 oaper ~n "¥artime “visrticn Gunran-
tIne™ This w:ll bc riven by Pr~foeenr Harms' s-n, ¥, M, Ferms,

TARTIVME “VI'TTON U'R.NTINE
) ‘b
W, ¥, Brrme, Spreirliet, ’“gricultural Extonaicrn Service
Crlleee rf ‘ericulture, Univereity of Cnlifrrnis

It 12 A nlecreure and » privileee te apenk hafore thie group
2t your annu~l mactiag., I hevs fcllewed nere or lesc clracly the
dovelopments in mo=quite centrel in Cr1 fernin over » lens porind of
ysars threcurh the stimulus rceivoi frem the founder of thie werk in
Califernin, Frcf. #11liam B, Hcrms. “ftur 2 pericd of training ot the
Naval kediecal Conter (Bothosia, ¥arvland) and bofers leaving for mil-
1tary duty cv:orscns-as a Naval Officor I wns fortunats te be able to
spend scmc time with Thomas Mulhern rf the Amcrienn Mcsqulte Contrel
*sscelation, visiting th:s now fomrus New Jerscy mosquitc ab-tcment
ornicetz, Their duovceclopment ~f ditehing :quioment -t that time, and
th~ir t14s eircul~ticn prrrr~m cn their marshos was of particul-~r inter-
nat t~ mo an?d arc netewerthy., I have with mec 2 few snaps and plans cof
enmm~ of this ogquipment, 1incluiding theolr tide gntes and light trap,
sh~uld any ~f vou like t~ 3cc¢ them,

- New t~ the subjoect ~f this paper "'viatinn Quarantine”. 1In
prcecnting this subjcet I wish tr provide srme historical and gengrap-
ieal backsrruni.
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HISTORICAL

The word quarantine ns vou knrw 18 derived frem the Italian
w~rd "quorantina” mcaning A perind ~f fartv (40) 4nve, In ntherwnrds
21l ships coming intn Itnlian prrte in thc enrly Anvs were 1srleted and
placed under quarantine for fertv dAays. We have crme A l~ng way since
that time in tvpes anid specd ~f trenep~rtatirn., ’'lsec great presross
« hae bhaon made in rur methrd= ~f preventirn ~f dlesases ani narticuvlarly
- e~ntr~1 ~f 4iaza=ec bearing inecccte,

Mere surface trovel for cxamols fr~m tho Phillivince ~pr the
Orisnt wae mcoeurcd in mrenths and 4avs, nowy with ~vinti-n thi- snme
distanco 1s ervered in hcurs and minutcs,., Vhiroe m~=t a9ult ingects
such as mcscultcce for cxample, wruld meet probably c-mplete their lifo
span cr be destroycd on a leng ccoon vevage, these same Insects cnn
now travel by plnno intact nnd can be taken alive frem such planes a-
2ur rocrrds shew,

Gerpraphical:

If 2 map of the Pacific Ocean .rin wore placed befeore you on
which wore indicated the names and locnticns of the varicus endemic
trrpical 4iscascs, yru wruld find such familiar names ns malaris,
filariasis, denpuc fever, the dysenteries, chelera, scrub typhus,
plapgus, encophnlitis, yellew fover, yaws and a number of cthers.
“eanning thece again wo find that they arc largely insect bernedisoases.
The m~eouit~ 18 tho vecetrr of milnrin, dengue fever, filarinsis, ycllow
fever and encephnlitis, F1lth fllies are mechmnical transmitters nf
chelera and s~me ~f the dysenteries, ths flcn transmits plague and so
~n down tho line., With A‘merican porsenncl depleyed onver m~st of this
vast arca and insccte plaving 2 maler rnle in dise~se transmission, I
think ycu c¢an visunlize the prcblem. Insects were playing 2 majler rrle
in the Pacific wrr and cernstituted a threat to the sucecs2ful prneccu-
ti~n of campalpgns.

In further examining ~ mnp ~f thie kind we find that certaln
ielani groups and areas i~ n~t have the anﬂohelea mrecuit~, but the
thrsat of intr-aduction wee cver orecent., “len certeain ecctirns or
1-1anda weuld a~ve densfue fever and its vect~r, while ndjirinins 1elande
alac with the =fficient vectrr would nect hnavo an opidemic, n crmprrablo
situaticn precvailed with dyscntary. This cercated n ailtunticn where
these concerned with anvircnmental sanitaticn including insect contrel
wore sitting cn a2 powder ker which might cxpledo a2t any time and srmo-
“times did.

Military Rcspcnsibility:

The Navy in Werld War II largcly because of cnormcus ~viatlon
1evelrpment was required t~ maintain n ccnsiderahle numbsr ~f land base
inst~1l-ti~ns in ndditi-n tr its ships afleat. This was 2 relatively
now nr~cedurc for this branch ~f the service. With this develrpment
came new ornblems and ~ne »f them was "How tc prevent the sprend, par-
ticularly ~f inscct borne Aisenses and their vectmrs, from base to base
and i4land group te island rroup.”
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' three man Crmmissiecn representing Army, Navy and the United

States Public Health Service, after a world wide study ~f these preb-

loms, laid

down cortain peneral aviatinn Quarantine proecedures which

ware similar for ‘rmy, Navvy and the Public Health Service. The funda-
mentals cutlined by this Cemmiesien were essontinlly these alreadv in

?Ka use in the
A

\
T

Pacific.

The Navv early realized the votential hazard of ineect trans-

\\m1"~10n and di=en<e svpread by plans, and set up o conperative program
‘with the existing =mgencles. Lator when traffic beceame he=vv and per-
i~annel <hort, those sgencise ae~ked the Navy tn c¢arrv on. When this

\
Qccurred n

four print Navy ‘vietien Quarantine pregram was *st up.

Ec=entlally theeo four pelnte wore:

1.
2.
De
4.

quaratine of Persmnnel

Plant and .inimal Qunaratine

Plane Quarantine (Plane spraying)
Base Sanitatien

The *‘viati~n Cuarantine Pregram

Tn elabnrate on each of these four p~ints in relaticn to the
goal nf disease preventlen -

1)

Quarantine of Personnel - Some nf the precautionary

mes~ures taken tr keep at a minimum the spread of treopical diseases by
persrennel included;

Q)

Medical Certificates woere required on all passengers

traveling by tThe Naval "Ir Transprrt Service Pacific Wing, (N.’'.T.S.),
thus covering better than 90% of all transcceanic passcngers carried by

the Navy.

This 1later was mrdified tn allew persrnnel te mrve from the

Hawallan Islands t~ the Mainland withrut certificate. Flight pera~nnel

ware under

b)

the survecillance of the flight surge~n.
Immunizatisn wae recuired f~r orctection apgainat certain

tr~oical diseases, e regquirements varied depeniing upnn the area te
which the individual was destined,

c)

Aircraft Quarantine Daclarati~nes wecre required cn all

N.:.T.S, planes arriving In Pearl Harber. Clearances wers iseued nn
planes departing fr~m Penrl Harber. I will e~mment mrre cn this perint
in 2 mement,

(2) ;nimal and Plant GQuarantine:

The shortage of trained nen and time 4did not nllow a

selective agricultural and animal Quarantine c¢~nsecuently an embarg»

was placed
snuth or we

~n all plant ani animal intr~ducti~ns bv plane from the
st. The Bureau of Entomclogy and Plant Quarantine handled

vlant inspectirna te the mainland with the aid »f the Navy.

Because the Hawallian Islands at that time werc the focal pnint
for all transnceanic aviatien traveling from the mainland to the west
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and vicc-v:rsal thc beggage inspecticns were accomplished at Eenolulu,
It was hcre thet the main berrior wrs set up tr sten the flew ~f arrl-
cultural peets in ceither directinn,

(3) Plane GQuarantine ;

a) (Spravine ~f Planes) at the cutset in an zffart tr have
. an effaoctive s~feruard arainet inescte traveling by plane - A twn apray
L preeram was incugurnted, epraving uvcn devarture frrm soch i2le~nd groun
‘and epraving pricr tr ~rrival 2t the noxt 1elnnd grruo wae' raouired,
L~atar 73 crewe ~nd verarnncl became crnaci~ua ~f ths nead fer thiec mene.
urc ~nly ~nc soraving botwoon 1sland sr upse wes genernlly prrcticoed,
Eowever the tw~ spray oragrom ceontinued in ferce ~lmret t- the end of
the war at Pearl Hﬂrbﬁr. Tho aer~erl brmbe, efns ~nd twe peundore wervre
ussd fer this purp~sc 1n expended anCcntr"ti nt up tr 16 secrnda ver
1000 cudbic fcet ~f air spacc. The length ~f eprav timc variecd with the
type of plane. _ .

b) Crsllecti~n cf insccte frem arriving planes wns ccnsidered
as reutine Quarantine orcceiurc. This was acermplizhod in so far as
trainsd men wers avalladble,

(4) Base Sanitatirn

a) Realizing that a basc that was free of insccts and
ii!eﬁse e~ruld n~t transmit them t~ ancther base cr island gr-up, insect
¢~ntr~l and eanitation was particularly stressed, Transient barracks
were freed ~f bedbugs, using DOT and flies and mnscultres were centrel-
led by sanitary prrczdures as well as DOT sprays.

b) Innsmuch as flight kitchcens, which dispense fard t~ all
parts f the N.*.T7.8. PaciITc system, ~r~- 2 prtontinl focal s~urce rf
Infeeticen, emphasis was placed ~n k2eving them free of flies and in
sanitarv c~niiti-n. _

¢) Cne meth~d used in checkins tho cfficicney ~f ~ur wrrk was
b placing the New Jerecy tvne lirht tran at vari-~ue< ctrateric placese,
esuch a4® air bases and prrte tr ei14 in interecnnting vrasible introiuce
ti~ne. ° mase of 1lrcal miterial wae trapned, Over nin- hundred
m-~quitrece mratly Culex culnouvefaeciatus were trapoved ~t ene lrentirn
in °nc¢ evening. ‘n analyele AT -1l Th1® matorial w-~uld be interestine,
The Hawnllian Supar Plantors “sercciati~n Entem-laglcte have ~nalyzed
svme nf thesc finiinrs,

Entcmelegical Phases ~f Quarantine:

The develrpment ~f the entomrl~gicnl phnses ~f an ‘viatiern
Q%nrqntine proccedure 1s bascd rn the premise that insects d- travel by
vlanec,

On recenrds nand c~llccticns made by the Navy Entrmelngical Unit
N~. 51 at the Naval ir Statir~n Hrnclulu in cver a year's time, 1t 1is
knnwn that ilnsects 4~ travel by plane and sermetimes in considerable
numbzrs., In a rccent lottur fr-m one ~f the boys in this unit he wr-to
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that thev hed made what thev believed was a record catch, namely seven

hundrezd ineects frrm ~ne plnrnc. It 1s true that many ~f these¢ insects

arc not harmful either from a medical ~r an agricultural standnring but
therec is a large cen~ugh percentage ~f danger~us ncsts traveling te make
thrse whe are crncorncd with tho security and health ~f the natlion =and

its ngriculture t~ be Justifyablv crnearned.

; in examnle ~f the nesaible dang-r ~r botter ~till th- volue ~fF
"an ‘viati~n Cuarantine or~gram le the fact that frem c~llectlirns qlen~
made Yy the ab~ve-named unit ten spcciece ~f mrsoultres n~t nreacnt in
tho Hawallan I<lands were cnllected frem arrivine nlane~ in numbers,
"l=~ flile= 1in .1large numbere wer~s Intsrcopt=d ~n nlane= ~rirFinatinge from
kn~wm chrlera and dyacntcry arane,

In adiitirn ~ther inscets n~t endomic t~ ths Hawalian I=land
grcups were continucusly breoupght by planc. Almrst with-ut excoptirn all
spocimens crllectod frem planes were dead indicating the effactiveness
of, spraving cperntirns, It was n~t cur function ncr was therc time to
cchduct rescarch en the sic¢nificance «f the intreducticrns abeve menticned,
However a partial tabulatirn of the mcsquitres according tr genus and
. specios which werc f~und ~n planes during A limited peri~d aro as
frllowss Aedes: tacnlirrhynchus, vigilax, albepictus; - .ncphelos:
punctulatus; - Culex: ammulirc-stris, Jeps:ni, quinquafasciagus, pipiens,
tarsalls, and sTticns.,  Inasmuch as thoro wero c~nsldcrable numbcrs o
Yead unidentifTcd spccimens it 1s safe to assume that this 1ift f~r this
particular port of entry cruld he much larger,

Tribute t- ftviatierns

“hat I have said 1s n~ iIndictment against aviation. Tho rec-
ord ~f avisti~n in this war 1s clear. The flying nf needed medical
supplies (penicillin, wh~le blr~d, plasma, cte.) with the subsequent
saving rf lives is 2 vr~ul saga ~f aviati-~n,

Again I wilsh te oxpress my appreciaticn for this rpprrtunity
~f being present with ycu. G-rd luck in y~ur fine werk ~f 1946.

¥r, Grays Did v~u have anv trruble with sany ~f the passcngars in
soraving? I am thinking ~f allerci~e, I am verv <o¢nsitive t~ dry
pyrothrum, It affects my sinuecs,

Mr., Herms: S~ far as we kn~w we didn't have anything ~f the kind which
could be definitecly nttributed t~ tho sprav., Scme ~f the now ncrnacls
ccmo in flavors, they arc porfumed. Goranium, frr insetence. Late ~f
the planes werc large transp-rt plancs. We 4idn't find any live
mcsqultrcs, e travelod at a high specd and the air prcssure at this
elevaticn w-uld hnve a tendency t- oliminate anything ~n the ~utside.

Mr. Rcbinscn: We are necw tr hear a2 paper by Stanley F, Bailey,
"gs~clate Ent~m~lcgist, University ~I Calif-rnia at Davis, whn will
tell us a~mething ab-ut imrsguit~ ec-ntr~1 in the Marianas Islands.

Dr., "ailey: J have n<t prepare? a paper, and shall theref-re speak
Tni~rmally.
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Try t~ imsgine y~urself with a grcup of Seuth Pacific Islands
in which it 1s y~ur Jjeb tm centrel the mesquitees. The first thing
you must de is te find ~ut what kinds of mee=quitees are present. The
next thing i1s tr decide what central methods are necessary. Then yeru -
have te ge aut and de the jnb.

: A8 there were still seme Japs on these 1slands, we started o~ut
with a firearm in o~ne hand and a dipper in the »ather te make the init-
. 1al surveys. We had a full-blewn epidemic »f Aengue en ~ur hands, and

g;e tried te find ~ut which areas hai many ceses and which areas had
. P:W.

Ne tried first te kill ~ff the adult mmaquitees in and near
guartere and native areas, snd then t~ <ot up prirritiee for the var-
isus jeb= te be dene,

Much ~f the mesgquit- breeding nccurred in such centeainers as
water barrels, bucket, helmets, etc. Water barrels were crntrrlled by
covering with treated burlap, which weuld last for feur er five mecnths,
A great deal of detnlled spraying was neccssary te centrel Culex

uinquefasciatus, In additien, we did a let cf breadcast spraying by
a!rpgane te contrel ather pest mesquito breeding, using ODT after it
became available in sufficient quantities.

In the mixing, handling and spraving of DDT we d4id n~t have
any cases ~f prisening either ameng the men werking with 1t, eor ameng
the island populatien. The Sea Bees werked in it with their oclothes
~ff, If s man happene? te be under a plane and got actual dreps ef
spray sn his skin he semetimes develsmped a dermatitis which disappeared
in 24 heurs.,

In civilian werk it will be unneceseary tn take the risks we
necessarily did in handling DDT, but we had ne trnauble with prissning.
Ne were able te ret geed results in e~ntrelling m~socuit~es and flles,
in an area ~f considerable rainfall. - -

{Editar's Nete: Much ~f Mr, Balley's highly interesting

a was "mnff-the-recerd”, ani therefere only a summary
could be presented. He alse 1lluwtrated his remarke with
metien pigtures.)

Mr, Robinsen: I will new call fer the repert ~f the Resarlutirns
Committee, cerasisting »f Mr, Peter~, Mr, M-~ndala, and Mr. Rebinsen.

Mr, Peters: The Resclutiens Cemmittee mecves the adoptien of the
Tollewing reselution,

"WHERE.S the Conference ef the Califernia Mesguite Contrel Asscclation
has met te consider the newer knowledge en DDT fer use as a meosquite
larvicide and adulticide, it is cepcluded that 1f all reascnable pre-
ecnutiens are taken fer the protectisn of perscnnel in the mixing and
use of DOT in nils and erganic smlvents, experience tc date shcws no
inturirus effects t~ such persennel. It is further cencluded that 1f
DOT be spraved or dusted as & larvicide or adulticide, using standard
aggepted techniques in ameunts te supply the minimum lethal dese to
‘mesquitnes, experience te date shows that injuriecus effects willl not
result te birlegical impertant insects, fish or animals.”
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This Res~luti~n was duly seconded andfadnpted by unanim~us
vote. %

Mr, Peters: TheiResolutiﬂns Crmmittce moves the adnptisn of the f~l- |

Inwing res~lutirn:

"YHERE*S the Uniborsity cf Califnrnia has provided 113 ‘griculture Eall
Q® a meoting plnbe f~r the Califnrnia M~squite Crntrrl ‘“ssrciatinrn

E FPebruary 25 and 26, 1946, 1t i1s the unanimrus res~lutirn ~f thile bndy
.thnt ~ur sincerc: approciaticn be expre=sed t~ the Rerents ~f tho Uni-

verelty nf Califnrnia and t~ 1l rthers roepcneible for this crnsid-

erati~n.,"
Thie Rebflutirn was duly scconded and pnased bv unanim~u« vnte,

Mr, Peters: The ﬁes~1ut1cns Cemmittee moves tho adeptlien of the frl-
Iowing rosclutic '

"BE IT RESCLVED g_ the C~lifrrnia M~squltoc Crontrcl lfsscclatlicn that wo -
eXpress cur Heopisympathy in bechalf of relatives nnd fricnds «f two cf
rur cl~se frionds and fellow wrrkers, Fred L, Hayes and Rcbert G. Piris,
wh~ since the 1last meceting ~f this 2Assrciaticn hnve bocn taken from us
by 4eath. Thelir passing is a decided 1lcas to their districts and te
mrsquite centrrl in Califernin,

|

"BE IT FURTHER R%SOLVED that this mecting shnll cl~se with a mement cof

~sYTence In respcetiul memecry of Frod L., Hayes and Rebert G. Pirie, and

that a cnpy of tho Proceedings of this Cenference be sent te Mrs, Fred
L.. Hayes and Nrs. R-bert G3 Pirie.” .
_ The forépcing res~lutieon was duly secrnied and passed by unan-
imnrus vete,

Mr, Rebinson: I will new c¢all frr repnrts from n few districts. The
e by Mr, Lilley rn the enlarpgement nf the Morced District,

Mr. Lilley: Our| district which begnn with sixteen (16) souare miles,
Jumned tn ninety square miles and then 1l~at year tr ninetesn hundred
and ninety five (19¢5) mquere milne, t-~king in the whrle county.

The fvrhor n<egsged valuatien wrs arcund oight ~nd cne helf
willion (8,500,000) while n~w 1t 1= sixty millirn (60,000,000). The
rate for the new district is ten (10) coents which by the nature of it
#1l1ll not be eneubh. It takes in several incerroerated towns (scme net
toc large) cr we weuldn't have encugh to affect any kind ~f eentrel,

but as the new district wasn't officially annexed until May there were

The peofle in the new district cxpscted results immediat-ly,
ne funds avallable. Hewever the assessment was made and we pr-mptly

‘#nt twn protests, ene frem the Santa Fo Railroad nand ~ne frem the

Seuthern Pacific Raillrrad, Ther beth paid under protcst, but the Santa
Fe has sincc withdrawn her protest, whilec tho Sruthern Pacific has nnt.
Should they firht 1t and beat us, it w~uld mean a2 lot nf tax meney
refunied which would be quite a job., Tharefore we have had t~ gr sl-w,
It definitely cramps ~ur style for the ceming seascn. '

|
]




|
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I was thken un in an airplane over somc cof the district on the
wnst side, and if thero 13 breeding in any quantlty in what I saw, it
will be strioctly an airplane }ob of spraying or dusting. They have an
abundance of cheap water, and it 1s a greoat dalry country, together
with numercus duck clubs, it will require plenty of attention and
mrney, Definitely a station will have tc be established over there.

© Mr. Robinscn: The next roport will be presentod by Mr, Bumlller on
- The BaITlrn= Cree‘ district in Los Angoeles County. ,

Mr. Bu%gllsr: The Balleona Creck Mnsguito Abntemont District went into
opernticn Juliy 1, 1945, after the original, small, District had secured

sufficient annexnticn to. increass the valuntien te a peint whersbyv A
wnrkable budgct cruld be cbtalned. The small Aistrict was first
formed in 1943.

The foliewinp are tho etatietice fer this Dietrict:

ia%essed valuatlien «eccccecccna-a %51'542’910'00
tron-e--- e mmmmeemaa —eememceaas 24 sq.miles
Pcéulqticn ---------------- 50,000
Ratio -~ ---onn- e S ---$0.0767

#Toaﬂl 1va--;---- ----------- ----%24,040.00
WnAking Budgete--e-mcocmoncncan- 20,420.00

+ The Audi&cr of the County cf Los “ngeles levied $24,040.00 to
take care ~f delinocuent taxes, By July of 1946, due to the tremend-us

‘inerease in building in the aren, the population will preobably be abeut

75,000, |

Part of this District erntains 800 acres of salt marsh and
duck prnde which are asubject tn tide actinn. ‘ncther portion crntains
numerous 1lrrigatirn canals, 4ue to the eoxtensive truck gardenins in
that ares, Thc remninder 1s residential in which are found 2 number of
depressions which nccurmlate water during tho rainy scascn. Scattered
about are oil WOIﬁ sumps which are als~ a problem,

The mostitrﬂublesnme mracult~ f-~und there 12 the ‘edes
taoninrhyncus but the Culex quinquefascintus 1s nls~ pravnlent,
|

Duo to the fact that this Dietrict bognn rpernticn during the
wnr we were gr3atly hampercd by ths difficulties ~f ~btnining mterinl
and equipment. In fact we had tc wrrk withrut =2 truck frr tho firet
81x months of operaticn. Hewever, in spite of theec difficulties we
were able tr recduce the summer flight materially,

- Mr, Rcbinscn: Thd next repecrt will be by Mr. Russell cn the Henford
. BI SEI'ICEO i
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Mr. Russell: In the H-nford district we have m~ny slcughs and 2 1ot
p~nds, The sleurhs are heavily wroded, and we just have t~ cut rur
wav thrrugh them.

Ne hqd many cosspro~ls in the District, but we gnt a sanitarian
appaintei, and an ordinance relative to cesspcﬁls wns passed, requliring
them to be repaired or reconstructed se as to be mosquitr and fly
prfﬂf. In threc years we have clrsed ovor 1500 cesspenls, and we had
t~ tnke ~nly three rien bef-ore the District itterney.

P~r clearing rur sl-~ughs we havo mnde cur own prwer flame
thrrwer, with the nrzzle »n tho end ~f an 8 fret length ~f pipe. 'With
this we c2n burn alm~st anything, including trces, which are burned a
1ittle each time until killed anid dried,

We arc n~w bullding n breat with o gas enfinre, frr mrre effec-
tive w~rk in the slruphs, :

We arce trving t~ tell ~ur pe~vle what we are 4~ing, and fre-
gucntly we teke crmrmunity leadere ar~und with us t~ sh~w them whnt i«
drne and what we hope te de,

Meetinge of this kind are valunble, but I think the practical
aen sheuld have a larger placo ~n the progr-m, and thus get infrrmiticn
of mcre direct applicaticn t~ ~ur own 1ocal cenditinns,

Mr. Rebinsent Wo will neow hear from the new Turlrck district.

Mr, Washburn: In Turlock there isn't much tr say vet., We wcre ~ffic-
TA11ly set up abrut a weeck ag~, We gr intr rperaticrn =28 sorn as I am
roleased from the Public Health Servico, which is supposed to be this
woek, We have an area ~f 340 square miles 1n Stanislaus crunty. We
are bounded ~n the nerth by the Tuclumne River and the Enst Side Dis-
trict, and extend t~ the San Joaguin River on the west. I dc not know
whnt our main preblems will be, but we shruld have plenty.

Mr. R~bins~n: Wo wruld 1like tr call for reprrts frrm all the Diatricts
But tIme 18 running ~ut. I wish tc announce the app~intment ~f n
special c~rmittee t~ nct in ecenjuncti-n with the Stnte Department of
Public Henlth in reclaticn te the allrnenti~n ~f State funds t~ m~squito
abatoment districts. The membere will be Mr. %eib, Mr. Gray, MNr.
Murphy and Mr. Robins~n,

Mr, Gray: I recuest that the Ways ani Mzsans Crmmittee meet 1medintely
Tter a§jﬂurnment, with the Pre=ident and Secretary,

Mr. Peters: We intend t~ crntect ~ll Aistrict superintendents vrrmptly
give y~u frrms ~»n which t~ rake anplic~tirn for State funde,

Mr. Rcbinsen: I want t~ particul-rly thank ~1ll1 thrse veresrns wh- have
glven ac gener-usly ~f their time tr thie meeting, ~nd wh~ hnve presen-
ted papers. S~mc ~f ycu have come 21 lrng way, nd we h~pe vy~u hove en-
Jeyed yrur atay hore.
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, We will now stand adj~urncd ~ut ~f respect for the mem~ry of
Fred L. hayes and Rebert G. Pirie.

ADJOURNED
REGISTERED ATTENDANCE T THE CONFERENCE
MOSQUITO B/ TEMENT DISTRICTS

Alameda Ccunty

William B, Herms, Trustee

Hnrn1ld F, Grav, Engineer
Margaret A, Prefrntaine, Clerk
Mory M., Gorgns, Inspector

Rcland Bendel, Division Frreman
L. Percy Mapes, Division Fereman
Harley . Dennis, Division Frreman
Jehn .., Duffey, Labsorer

Thrmas L. Branon, Lab~rer
Wradrow L. Paxton, Labrrer
Heorbert Brewn, Lebnrrer

Ivan F. Be<t, Labrrer

Nilliam C. Hanim, Leb~rar

Jack D. Rrwlctt, Iaberer

Paul T. Garcinr, Labmper

snderson ~ N<ne

Ballona Creeck

E. J. Bumiller, Nanager
H., J. Crawford, Feroman

Carpenteria - Nene

Clear Creek

Orion’Murphy, Superintendent

Crachella Valley - Nrne

Crmpton Creek - Nrne

Crntra Crst N~, 1

Barnest Carpbell, Superintendent

Crttrmwrpod, - nrne

Delanon

Nnsl B. Oml-or, Superintoendent
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elta

W. P, Menefee, Superintendent,
D. R. Tyls, issistant Superintendent

Dr, Mrrris

L, F, Gelb, Supcrintendent
Turham

D. C. Crandall, Superintendent
East Side

E, Chester Recbins~n, Superintendent
J. E. Sellers, Inspoctor

J. M. Crrw, Inspectrr

Nelscn Wysong, Inspectrr

E. Dershum, Inspectoer

J. N. Allen, Inspccter

N. T, Brooks, Inspecter

Fqir Onks - None
Fre*né

Haus L. Viat, Aesistant Manager
R. C., Sturgsen, Chief Inepectecr

Hanfcrd
E. M. Russell, Superintendent
Lrs Molinos

Charles Pramme, President, Brard of Trustees
F. J. Engelh~rn, Superintcndont

Marin CQuntI - Nene

Matadero

Gerden W, Mapes, Superintendent

Merced

L. J. Spindt, Trustee
Harrld G. Lilley, Superintendent

Napa - Nene 5

N~rth San Jnaquin

- Ernest Campbell, “uperintendent
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Oroville - None
; Pine Grove - None
» Pulgas - None
E Rediing ’
Orion W. Murphy, Superintendent #

.Salt Lake City (Utah)

Don M. Rees, President, Roard of Trustees
Robert A. Yilkins, Supervisor

Solano County
Howard Pangburn, Superintendent
Sonoma - None

Sutter-Yuba

T. G. Raley, Superintendent
Tulare
Rolland Henderson, Superintendent f
Turlock |

Joe Domecq, Trustee
G, Edwin "ashburn, Superintendent

West Side
R, H. Coburn, Superintendent

City and County Health Departments

Contra Costa County

Ole J. Eendrickson, “anitarian
Thomas McMorrow, Senitarian

Los Anreles City

W, Earle Duclus, Mosocuito Specialiat

Monterey County

R. M. Abbott, Mnsquito Control Officer

Los Anseles County
. J. Bumiller, Ch. Sanitary Inspectoyp

-
k
;
%
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Saﬁramento County

Melvin J. Olsen, Ch. Sanitary Inspector

~ San Jose Clty .

i \ E. 0. Fodgert, Sanitarian
2 John Lucchesi, “anitarian
S R, H. Fubbard, Sanitarian

; Jame« Hartley, Sanitarian -

- Sutter-Yuba Bi-County
Thomae M, <nerbeck, Ch, Snnitarién

ﬁacrampnto City

#11liam P. Francls, “anitary Inspector
H. E. Mulligan, Sanitary Inspector

- Kern County

C. F. Baughman, Ch. Sanitarian
“tate Health Departments

Washlngton

Mitechell P. Mondala, Sanlitarian

California | g

S. L. Dommes, Jr. Sanltary Enpglneer ‘
Frank M. Stead, Chief, Div. of Environmental Sanitation
C. ¥. “nyder, Sanit-ry Inspector

0. €. Blumberg, As<oc. San. Engr.

R. F. feters, Entomolopist

John R, Young, Sanitarian, Rureau of Adult Health

H. P. Kastberg, M. D.,Director, Bureau of Adult Fealth
E. A. Reinke, “enior “anitary Enrineer

BLE LN
\"“ Lty B e

)

b

Hpiteﬂ 2tates Publie Health “arvice

Nelson C. ¥Vagoner, Supervisor, MCVA, Merced

A. V. Sleibert, Liason Officer with 9th Service Command, U.S, Army
George L. Jacobs, Asst, Engineer, Marysville

Richard P. Lonergan, A<sst. San. Engineer, Berkeley :

Paul C. Fenderson, Sanitary Engineer, Fort Douglas, Utah

John J. Pratt, Jr. Asst. San., Terminal Island, Callf.

G. H. Brailev, Senior Entomologist, MCWNA, Atlanta, Georgls

Bernard Rrookman, P.A. San,,3an Prancisco

G. Bdwin WNashburn, Asst. San. MCYA, Berkeley# . ‘
S. E. Koelz, P. A. San., San Francisco ¢
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City of Portland, Oregon

Dorothy lMecCullough Lee, Commissioner

ggiversity of California

Stanley B. Freeborn, A=st. Naan, College of Agriculture and
‘ Professor of Entomolorfy
William P, Herms, Professor of Parasitology #
Woodrow Miidlekauff, As«=zt, Prof. Economic Entomolory
J. R. Dourlas, Asat, Prof. of Parasitology, Davias
J. E. Eckert, Apiculturaslist, Davis
Williem C. Reeve=, Hooper Foundation for Medical Rz=szarch,
Medical School, San Francilsco
Y., M. Eoskina, Prof. of Entomology
Evelyn L. March, Home Mana%ement Speclaliat, Acr, Ext. “ervice
Jamese Skilling, School of Public Health
Harold F. Gray, Lecturar in Public Health, School of Public Health#

U, &, Department of Agriculture

Bureau of Entomolory 2nd Plant Cuarantine

C. M, Giullin, Tntomologlst, Portland, Oreron
E. M. Green, Asst., Entomologlst, Chico

Miscellanesous

Braun-Knecht-Heimann Corp. San Franclsco

0. L. Olden, Jr.

Chemurgic Corporation, Richmond.

K. E. Vaxwell, “ntomologist
3. T. Sutherland
J. J. Jrcobs, Vice-Prasident

Shell 01l Company

Leon C. Glover, Entomolorist, NModesto
B. H. Dodge, Fntomologi=t

Inland Aviation Comvany, Los Banos

B. A, Negra
Iloyd Stearman

National Canner=s Asaociation

‘E. L. Doule, Sanitarian

Hockwald Chemical Co., “acramento

N¥. Fitchen
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Pestaway Service, Santa Rosa

¥eldon A. Embury, Manager

Insect Hescarch Laboratorv, Sacramento

J. D, Kitley, Owner

Philiopine Packing Corp., Rerkeley

F. ¥, Currsn, Jr. Arriculturalist

‘Besler Corporation, Emervville

Paul F, Dresher

U. S, Army

Major ¥, T. Johnson, Jr. Sanitation Officer, Fospital, Hammer
Fis1d4, Frosno

Col., Geo. A. Skinner, Meilcal Corps., Retired

1st. Lt. Flovdl C. Stephenson, Entomolofgist, 9th Service Command

Lavoratory, Presidio, Monterey

2nd Lt. Thomas N, Tamkuri, San. Engr. Castle Field, Merced

Capt. I. F, Carpclau, Surpeon's Officc, EC VII Corps, Presidio, iionterey

Major H. L, Fruitman, Sanitary Officer, Prcsidio, San Francisco

Capt. ¥. J. Glovalsky, M. C., Prcsidio, 3an Franclsco

Cpl, E. Plonus, Sanitatlion Section, Presidio, San ¥Francisco

Capt. G. J. Powell, Asst., Med. Insp. Fort liason, San rrancisco

T/4 R, P, Indich, Port Surgeon's Cffice, Fort Mason, San Francisco

G. C. Duggan, Pest Control (rank and station not given)

Pfec. John O. Trompson, 9206-TSU-TC, Fort Mason, San Francisco

Pfe. Carl J. Balser, 9206-TSU-TC, Fort Mason, San Franclsco

U, S. Navy

L. E. Breencr, Pest Control, Shovn 07, Mar: IslanAd

A, G. Keller, Mosauito Pest Control, Industrial Evglene Scction,
Mare Island

Lt. (1.¢) H. Elliott MeClure, Entomolorist, HC, Industrinl Fypiecne
Section, Mare Ieland.

(in adiition, sevoral commie=ioned Navy officers werc nraeent
who falled to registor.)
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CALIFORNIA MCS"T'ITC CONTRCL A€SCCIATICH

Income

Cash on hand

Thrse Cilties, M.2.D.
Nelta, M. A.D, -
¥atadsro M.A.D,
Solsnc M.A.D.

Compton H.A.D.

West Side

Dr. sorris l.4.D.

T. G. Raley

N, T. Ingram

e i, Duncan E. Longwo
“tate Collere of Wash
Y. E. Dodre

N. C. Riley

Gmil Roren

Blwood “caman

Neleon “afoner
Nelson ’ysong

Grover Force

¥, I, Farprar

San Joece State
L.%.Citv Health Dent.

I7I Cash on hanid

5/19
6/12
6/1¢
6;19
8/2
8/2

Alareda Co. #.%.D.
Enst 9ids M.A.D.
Frcano M.A.D,
f0l2no Co. M.4A.D.
Dr. ilorries M. A,D,
Tulare ¥,4,D,
'36113:‘3 I‘J. f’Ln D.
Fulens M.41.D,
y:st Side M.-~..D,
Matadero k.:.D.
durham M.A.D.
Thros Cities M.A
Mirk Co.
Ohio Stntec University
Or~ville M.4.D.
Jontra Co=eta ¥,5,D,
Jountv of Tlveralie
Chamoaien-U"rbana P.H.
‘hittier Collere
KYalson G. DaNavarre
Rocky iit. Laboratory
City of Lo« ‘’npole=

l:).

Pinancial Statement

359,21

7.50
4,20
10.50
11.20
4.55
5.00
20.00
1.50
1.50
rthl.50
. 1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
6.00
3,00
479,18

222,33
25,00
18,60
25,00
11.20
25, 00
14.00

7.15
7.00
5.00
6.50
3,00
7.50
1.50
1,50
3.00
10. 50
1.50
1.50
1.50
1.50
1,50
1,50

4/25 J.W. Ridcout-opcrating
projector at Conference 12.50
4/29 Smith Bros. Stencils 22.60
6/25 Stamps 5.00
o/26 Palmer lultigraphing Co.
wiite bond paper 3¢.98
. 7/3 icllerbach Paper Co.
Columbian Clasp Lps 5.22
7/15 Palwer ¥ultifraphine Co.
Kimoo. nroce~iings 80.72
9/5 Margaret . Prefonteine
transcribing
proceedings 40,00
10/5 tlameda M.A.D. stamps
u<ed mailing
nroccedinge 20.00
*T86.%0
Incomec 449.16
Exvo, 226,90
222,26
.07 Poank adiu~tment
“T2T.35 on hend 12/31/44
2/8 Fred Hoyos - stamps 1.00
2/8 ¥sdre printing 4,58
3/1¢ Postage & printing 6.42
10/1 Kedge idv. Co. printing 11.7S
10/1 E1 Tejon printing 11.13

Bank Charge

Expenditures

.26

Income 402,78

Exp.

34.92
“387.76 on hand 12/31/45
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# C*LIFC NI/ i’0~CUITO CONTRCI t°“0CI*TION
Financlal Statement
Income Expendituvres

1946
1/1 Cash on hand 4367.86 1/22 Stamps 10.00
2/13 East Side M. .D, 21.00 2/23 Commercial Printing
2/14 Los lolinos M.’ .D. 3.00 Envelopes, mimeo-
2/14 Alameda Co. M...D. 25,00 graphing 13,33
2/15 Delta M...D. 10.13 -
2/15 Matadero }.".D. 7.32 *23,33
2/17 Pulpas M,4:,D. 7.00
2/21 Carvinterial Pest A.D. 3,00

: . $4ZZTSI

Income 444,31
Exp. 23,33
¢Z20.T8 - Cash on hand February 23, 1946




