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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.
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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




