| O O100

~ A

INSECT CONTROL WORK

AT

CAMP A, A, HUMPHREYS, VA,
DURING 1918

THESI8S FOR DEGREE OF M. HORT.
EDMUND HARRISON GIBSON

1919







INSECT COXTRCL WORK
at
CALP A.Ae. HUMPHREYS VAe.

during 1018

THESIS FOR DZGREE ¢ .l HORT.
Edrmund Harrisom Gibsonm

1919



TABLE OF CONTENTS.

Pages

\

PART I - - Amti-lalaria and losquito Comtrol Work - - - 1 - 16

losquito Survey liap - - - - CHART #i

Surmrery of Draimage iors - -CHART #2
Comstruction of Tide Gate - CHARTS #32,3b,3c.
Summary of lslaria Cases - CHART #4
Illustrations of Ditching

work. - « Photographs #1-8
PART II & Fly Comtrol Work = = = = = = & o o o o = = = - 16-20
Breeding llap = = = = - - - o CHART #5

Daily Catch of Flies - - - - CHART #6

373389






PART I
THE ASTI=-MALARIAL AND wQSQUITQ ERADICATI ON
WOIK
INTRODUWCTION.

‘Landa along the Potomac River have long been recognized as
forming an important malarial section. Particularly is this true
of the low lands bordering the rmarshes and small tributaries of
the river. 3ecause of the location of the camp, situated as it
is between two bays which were xmown to be mosguito breeding grounds,
it was wisely deemed necessary early in the year to devote partio-
ular atfention and energy to the control of malaria bearing
mosquitos. The campaicn of prevention against malaria was planned
during the latter rart of larch, carried nn throughout the year.
3riefly the result has been that there developed within this
camp but five cuses of malarlia. Without such control measures as
were carried on it is reasnnable to assume that betwesn two and
three hundred cases would not have been abnormal. In measuring
the importance of anti-malarial work and the reducing of the total
number of cases to a minimum it must be held in mind that even
one cass aots as a reservoir of infeotion for hundreds of others
when melaria bearing mosquitos are present in any numbers.

The campaign of 1918 is merely the foundation of another jear's
work which should have as its aim the entire eradication of malaria
infections at Camp A.A., Humphreys and vicinity. Followins is a de-

tailed report of how the woric of mosquito eradication was carried on.






PURPOSE OF THE wNRK.
The eradication of malaria bearing mosquitos at Ceamp 4.a.
Humphreys and vicinity, and as far as possible the elimination

of all pestiferous or snnoying mosquitos.
ORGANIZATI ON.

The supervision of anti-malarial worx was given to Edmnd H.
Gibson, sanitary Corps, March 27, 1918. On April 6th, & detach-
ment nf fifty colnred troops, unfit for foreign service, was put
under Capt. Gibson's command. On lisy 12th, the detachment was in-
creased to one hundred and fifty troops. <&rom this number a detail
averaging one hundred troops were daily engaged in drainage and
oiling work.

LOSQUITO SURVEY.

During the latter part of llarch and early April a thorough
survey was made of the entire camp area which included the mapping
of swamp and marsh areas, stacnant pools, flowing streams, and all
nther likely mosquito breeding places such as old trenches, stump
hnles, and ruts., This map was also used to spot breeding places
when such were found during the season. Observation and direction
stations were also spotted on the map and corresponded to signs
placed in the field. Later in the season when mosquito control
work outside of the camp area was undertaken in co-operation with
the U. S. Public Health Service a larger map which inaluded all

territory for a radius of three miles around camp was used. A






copy of the map accompanies thie manuscript (Chart #1). It
shows the zrea covered as being divided into five sections, i-
Camp Area, B-icocotink area, lying narth of area A, C-Lt. Vernon .
area, lying east of areas A and B, D-Cum Srings area, about one
and a half miles east of Area C, and L-Rifle dange area, lying
one mile west of areas A and B, Two other areas comprising the
waters of Dogue Creek and Pohicik and Accotinik Creeiks were also

under observation during the season.
METIODS oF CONTIOL.

iieasures used in the control or elimination of mosquito
breeding may be grouped into two classes, 1, Drainace, 2. 0il-
ing. As a general principle oiling shnuld not be resorted to
if conditinns can be handled efficliently by dreinage. HNHowever,
under certain oonditions a combinatinn of the twm 1= best and
again it is sometimes pnssible only to use oil. In adhering to
this principle innumerable breeding places have bsen eliminated
and millions nf mosquito larvae killed without the use nf oil.
Drainage methods consisted nf cleaning stream heds and banks to
allow a regular and free flow nf water and to eliminate side poonls,
oconstruoting temporary and perrmanent ditches, filline stump hnles,
trenches, ruts, etc. The temporary ditches were made to suit the
irdividual conditions, Permanent ditches were always constructed
with clean straisht or sloping sides with bottom graded, and al-
ways from a foot &and & half to three feet wide at bottom. Chart

#2 shows the dreinace wnrxk accomplished. The 5il used was the






stanmdard grade mosquito oil purchased by the (uartermaster from

the 3tandard 01l Co., Fifty barrels or twenty five hundred gallons

of this 01l was used during the season's work. This represented

a cost of 225,00, the oil costing nine cents per gallon. It was
apolisd by svrayinz from three gallon xnapsack compressed air

purns, such as are used in spraying ynurs fruit trees. The treat-
ment the varinus breeding grounds received is taken up in the follow=-

ing varagraphs.
CO=-NPZRATION ITYH THI U.3, PUBLIC WZALTH SIRVICH,.

During the early part of June Col. H. K. Carter of the Publie
Uealth Service made a mosquito inspection trip in and sround the
carp, and later in the month was aceommanied on a similar trip by
Lte. Col. J. H. “/hite. The result of these inspections was the
sending of a drainzge engineer, Lieut. H. V. bdnidow, and a mnosquitso
inspector, lir. H. Jayes, both of the Public Health Service to work
in co-operation with Dapt. Gibson in mnsquito control work. The
supervision of all such control work withir and without the camp
limits was given to Capt. Gibson, Clnse co-nperation was in effect
from July 9th, to dete. The general plan of co-operation was thst
the Public Health Service wnhuld nver-see and supervise the work
outside of thz cantonment area and the [:nitary Corps would supply
the necessary labor and in return woul;—have the services of the
Public Health Service men within the camp limits when desirable,
This general scheme worsel out to emcellent advantage. The necess-

ityeof this co-operation is mzde plain by the facts that, 1st,






malawial mosquitos may fly or micrate a rmile nor more from their
breedine places, end 2nd, soldiers gning nut of the camp into the
surrounding territory are subject to the bites of malarial mosquit-
0os if present and people outside the cantonment rmy become makarial
reservoirs when in the camp if they are subjected to malarial con-
ditinns outside. The actual work accomnlished will be discussed on

a following page,.
KNS ULITN BREEDING wATLE3 AND LPECIES COLCERNED.

The first mosquito larvae found was on April 10th, in puddles
and wagon ruts along a road running through the woods in jec. 2,
of area A. The larvae represented a Culex species. april 19th,
the docwnnd was out in bloom for the firat day, after this date
Culex spp. larvee could be found in abundance in weter barrels
vleced at buildings for fire preventinn purposes. uay 20th, adult
Culex mnsquitos were found present in small nuwmbers in low wonded
areas. The first Anorholes punctipennis larvae found was on Loy
21st, in small pnols in an »ld road running throuch a woded and
shaded ravine in gection 3 nf area A. The finding of sny breeding
after June 1st was s rarety due to the vigilance in keeping all
standing water olled. Breedine places were never allowed to be-
come producing grounds. ZThe first Anopholes quadrimaculatus larvae
found in camp area wz8 on August 15th. The twenty nine nabservation
stetions were visited recularly and at various times during the Agy
for the rurrnse nf capturfng atult mrsquitos and for notinp breed-

ing conditions. The cnllectinn af s.iults thrrushout the seasnn was






very slim due to the efficiency of control measures in not allow-
ing adults to be produced., During the last twn weeks of August
and the first two of Septemher, inopholes guadrimaculatus adults
were frequently caueht in tents in the vicinity of statirn }9 of
area i. M July 26 one adult .ansonia perturbans was captured in
a tent near the same station and »n & use. 11th one adult Culex
restuans, These were identified by Dr, Ludlaw nf the 4rmy ifedical

sluseum,
COITRIL NI I AREA A-CALT A.Ae OUMTHREYS.

The entire camp area was divided into six sections (see map)
each one of which was put under the superﬂsion of a corporzl or
acting corpvorsl ard tn whom was Ziven an niline squad of four men.
The squad was comrrised of two men with itnansack sprayers, one man
with a pick, and one ran with a shnvel. Yo the corroral, was given
the responsibility of keerin¢ his sectinn oiled and ditches and
streams open and flowing. An acting serzeant was placed in charge
of all six oiling squads. Lach corporal reported to Capt. 8ibson
whenever he or any of his mMen found brecding places. Zvery such
report was checiked up by Capt. Gibson. 3y this method, it became
an extreme rarety to find any p-~ls, ruts, stump holes, marshy
places, or streamrs which want without an applicatinn af nil for
more than three days at any one time during the entire season.

Seventy-five men were used throuchout the seasnn as a ditching de=-

tail. The duty of this detail was to clear and clean out and temp-

orarily ditch every stream. They alsn did considerable drainsge






work in swamp areas, irom this number were taxen the necessary
men to carry on the ditching worx in the various other areas.
Agout 300 yards of permenent ditching was constructed within the
carp limits, draining abqut three acres. The worx in zrea A 1is
now considered in detail by sections.

Section 1. Included the north east portion of the camp. Up to
mid-surmaer over three quarters of it was densely wooded. Four
stfeams of considerable importance from a mosquito breeding stand-
point ere included in this section. These wers the last in area
A to be cleaned and ditched because of the remoteness from the
centre of the camp. They were, however, all cleaned twice during
the season end were regularly oiled every seven days. After July
15th, there were no producing grounds in this section.

Section II. Contained the most important stream in camp, that
rumning through the amphitheatre area where thousands of soldiers
gathered every evening. This stream with innumerable side pools
was kept oiled the ent ire season and was very carefully policed
twice weekly., The mouth of the stream with surrounding swampy land
will need much attentinn next year.

Section III. Included the southeast quarter of the cantonment,
0ld trenches of considerable lencth were filled to prevent breed-
ing. The same treatment was given the two streams in this section
as others of area A received. This pronved to be a large but not
difficult section to care for.

Seotion IV. Contained all that portion of the cemp lying west of
section three and proved to be the mpst difficult to handle. A

marsh between the barrac«s at Belvoir and the Prtomac River was a






breeding place for mnsguitos most of the year. Bscause of the
tide which flowed up into this swamr and its mucky bottom it was
impossible to do efficient draining and oiling. It is recommend-
ed that tnis rarsh be campletely filled in with dirt and gravel
during the winter.  uch effort ;as expended on xeeping streams of
this section cleaned during the entire season.

Seotion V and VI . Zach contained two streams with small marshy
places, DPolicinz and reguler oilinc readily controlled mosquitos
in this section., INext ycar attanti~m must ce given to the shnre

line nf 8ectinn VI.

CONTROL W/oTXI IN AREA B=-ACCOTINZ,.

All territory lying direotly north of aree A, for a distance of
about two miles is included in area B, It contains nearly four
square miles., Twno branches »f iccntink Creek run through this
section., The village nf Accotink is =mrrounded by malarial-mos-
quito breedinz erounds. Interviews with doctors familiar with this
sectinon indicate that malaria has always been more nr less nreval-
ent, About 4400 yards of stream was xept flowing, clean, and free
from side pools, and 100 yards of ditching was constructed in a
meadow adjacent to the village draining a swampy area of about nne
acre, Areas ditched were olled at intervals of seven days from
June 15th, to Sept. 15th., Observations at station #18 throughout

the seascn indicated an abundance nf Anopheles punotipennis and

Culex spp. breeding in the vicinity. Anopheles quadrimaculatus






adults were captured in small numbers during the first two weeks

in September. None were cantured at stations #1939 and #21. Lluch
drainage wor< should be done in area B, next year. The importance
of the work is obvious because ~f its c¢lnse proximity to the cantnn-
ment.

CONTRAL WNRY IX ARZA C-iile VIO

The nnly work carried on in this area was the keeping of 1760
rards of stream flowing, banks clean and free from stagnant pools.
The same conditions existed here as were found in section I &nd II
of area A. A detail of 10 men worced on one nf the tributaries of
Droue Creex at three various tires durine the season, June 3-5,
Aucust 7-9, and September 3-4., 01l was applied to the side pools
June 5, August 9, and September 4. There is ruch to bs done in
this area next year in the way of ditching and systematic oiling,
At least three drip cens should be placed in Dogue Creek, The
importance nf civing consideration to this area is because »f its
clogse proximity to ecemp. The elactric car line from Lt. Vernon
will eventually run through this area and the cars will afford ex-
cellent passage for mosquitos into camp if they sre allrwed to breed
here.

CONTRAL WNRY IN AREA D=GUW SPRINCSe

this area comprises the low lands lying adjacent to Little
Hunting Creek for the distance of ebout one and a half miles, Near
the center of the area was established o rosd camp for the civilian
employees of Cranford Paving Co., The importance of mosquito work

in this area, was, besides xeenin~ the men at the road canp free
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frcmr malaria, tne faoct that the men came into Camp Humphreys to

fbr‘»c ard might prove malaria reserwirs for the spldiers. About

2200 yards of Little Hunting Creek was <ept cleun ind flowing
throvshout the season and 30 yards of permenent ditch was con-
structed which drained a swampy area of aborut one half an acre.

This area was oiled every ten days from July lst to veptember 15th,
A portion of the ditehing workx was done in co-operation with the
Public Health “ervice. Observations at station #25 at varlous times
dur ing August and early September showsd the rresence of Culex spn.
Aand Anopheles punctipennis in small numbers. The worx should be con-

tinued next year if the civilian camp remains vhere it is,
CANTRM WHRT IN LREA E=-RIfLL RiNGE.

The wor< in this section was under the immediate direction of
Lt. d. W, Snidow of the Public Health Sarvice, to whom entire credit
is due for efficient drainage of twenty acres of swamp land. As
before said this werk was under the genersl surervision of Capt.
Gibson but the plans for drainage and the execution of the same were
made and carried on by Lt. Snidow. <The area was divided into five
secti ons the drainace of wnich are here dealt with separately. Area
E was gone over by an oiling séuad once every seven days,
Section 1. Area between cemp amd Pohick Crsesex irmediately adjacent
on West side., Character of the land was low flat and swampy with
springs outcrépping from foot of & bluff surrounding. Clear of

brush five hundred feet of main ditch 3* x 2' was constructed which
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required thirty men wordng two dgyse.

Section 2, Area orposite camp on north side of road. Character-
Small stream with several tributaries all much overgrown with brush
and vines, thickly woded swamp apiroximately two' and nne half acres.
6500 feet Hf stream course was cleared and reclaimed. 600 feet of
risht of wzy cleared for ditche 400 feet nf main ditch was con-
structed and 680 feet of lateral ditching, It required twenty-five
men wor<ing twelve and nne half dsy s.

Section 3. Lxtensive marsh area south of cerp and alerns Pohick
Creek, Character- very low and mzrshy covered by high tide and for
the most part very thic«ly wooded. 4 pond situated at the upper end
fed by small stream but with no definite outlet other than gradual
seencge throuzh the marsh forred an idesl mnaquito breeding sround,
There wers a‘lso tw back-water ponds at lower end npening into Fohick
Creek. In this sectinn there was 600 feet of stream cleared, 3150
fest of richt of way, ten feet wide cleared nf brush; 3930 feet of
main dicthing eonstructed, and 950 feet of laterzl dicthins. 4 dam
with tide-cate was constructed across the lower end nf rarsh, The
dam was made 100 feet long, 8 feet wide, and 3 feet deep, and re-
quired a f1i1l1l of 2i00 cubic feet. <Ihe concrete structure for the
tide-gate comprised twn and one half cubic yards. lLsterials that
went into the tide-gate was nbtained upon an emergency purchase by
the oampp Guartermaster. The iron gate was made in co-operation
with the School of Construction. The tide-cate was constructed in
mid-stream necessitating draining a section 12' x 12' by driving

plles, pumping with a powsr driven diaphram pump, and building up
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a rock foundation from four feet below low tide level. The con-
crete structure wes built on top of the rock foundation allowing
for bnttom of 3' x 2 1/2' flume six inches below 1w tide level.
The gate itself was made nf 10 gauge black iron plate, re-enforced
with angle irons around edges. The frame worx was made of heart
pine with rubber pump packing gasket. T he time required on the
ditches in this section was 23 days averaging 30 men., The time

on the dam and tide-gate required ten days averaging 15 men., The
construction nf the tide-gate is illustrated by Charts #3a, 3b, 3c.
Section 4., Marshy area with long ditch through field to Pohick
Creek muth east of camp and near section 3. 900 feet of main
ditching 3' x 1 1/2' was constructed recuiring 30 men for 2 days.
Section 56, Low swampy area at lower end of target rancse A4 300,
Character = wooded swamp from which trees had been cut and stumps
blasted leaving holes filled with water and very broken surface,
Here 400 feet of muin @itoh 4 x 3 and 200 feet of lateral ditch 2' x
2' was constructed. It required 25 men worzing three days. The
gnntrol work at the rifle range was completed Sept. 28 and next

year will need nothing but policins wrrk amd regular oilings,

Dogue Creek Area. By 2id of a mntor boat supplied by the Public
Health Service regulsr inspections of the waters of Dogue Creex
and Bay wes made possible. Inspection trips were made at least
twice weekly from July 15 until Sept. 156. By the dipping process
it was determined that the first Anopheles quadrinaculztus breed-
ing took place during the first week in A ugust. It increased but

little by iLugust 15. By the last week of August the breeding was
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abundant and auring the first week of o ertember it was very pro-
fuse, This breeding seemed to be limited to the floatage »ff shore
in from 2 to 3 feet of water, sometir.es deepér, and in places pro-
tected from the hich winds and wave action. The floatage was that
of esl grass. Cow collards and Arrow-leaf areas produced practically
no Anovheles bresding. The floatage off the west shore nf Dogue
Bay was the principal source of breeding that produced the adults
nf A, quadrimaculatus that were somewhat abundant in camp during the
first ten days of Sentember., Each east wind blew into camp many
cdults from this syurce, No treateent was given this zrea except
the cleaning of the shore line in rlaces, The needed remedy is the
destruction of the growth of weeds (eel crass principally) in Dorue
Creek Bay, This can be accomplished by an aquaous weed cutting saw

that has been ordered by the Public Health Service.

Accotink and Pohick Bay Areas. This orea rresents the same condit=-

ione and aspents as the Dnpue Creex ~nd Buy arez, but because of

ite mere remotness fromcamp and less frequency of winds from that
direction during the breedinc season, it is nnt as irportant as the
Drove Bay area but should always be held as 2 dongerous breeding ground.
There was nnt as much floatage in the waters of Pohick and aceotink
Bays as in Dogue Bay. The same inspsctions were civen bnth areas

and in general the ssme conditimms applied.

e R ae

RESULTS "pL.IIUD 5 WHs SEASON'S WIRAK®

As befors stated the aim of the entire wrx was the control or
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eradication of ralaria bearing mosquitos and the reduction of

the number of cases of malaria to the minimum, During the entire
season to date, 19 cases of malarie, a1l nf the tertian tyne, have
been reported, But five of these were contractei by the soldier
since his arrival in camp, (see Chart f4,. This fact was obtained
by data of thea cases recesived from the registrar of the 3ase Hospi-
tal and by personal interview with the soldiers. DPestiferous or
annoying mosquitos were controlled to such an extent that the canp
was mactically free from the pests during the entire season., Los-
guitos bars were only needed by those organizztions sleening in tents
at Belvoir, where mnsquitos were blowvn in from across the river, and
at the Rifle idunge where malarisl mosquitos were very'abundant pre-~
vious to the inauguration of the control measures there, It is well
to rem~ri that not a single case nf malaria aeveloped at the lifle
Range, This is directly due ‘to the efficient worc of Lt. Snidow of

the Public Health Uervice,
APP RiCIATI ONe

Throughout the entire season much help, advise, and encouragement
has been received from Lt. Col., I. W. Brewer, the Comp Surgeon, who

has a «een annreciation of insect control work,
PLANS FOR 1919,

It is planned to continue tne wriz of ditching and oiling as
carried on the pust season in all the vurious areas. 4as the camp in-

oreases in size and its aotivities beconms multiplied it is anticip-
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ated that the areas 3, C, and £ will have to be enlarged, hence
more territory tn be insrected znd an extension of control measures
made necessary, Farticular attention shoula be pzid to the de-
struction of weed growth in the waters of Dogue Buy, Iohick and
Accatink Bays, and Gunston Zay. & 0 long as weed growth 1s allowed
to exist there will be mosquito breeding, The destruction nf the
weeds should cormence as soon as the growth starts in the spring.
It can be accomplished by draegging with the weed cutting saw, heretn-
fore spoken of. It is sucgested that this saw could be manipulated
by two pontoons, one at either end nf the 200 frnt length saw. Co-
oraration of the pontoon schonl is recuested. Continuation of the

co-operat ion nf the Public UYealth Yervice is absolutely essential.

RECO.ZIDATIONS JLATING TO TH. JRGANIZATION
Of THE DETASELLNT SANITARY CO2Poe.
During the past season there have been but two officers with the

detachment. This is not sufficient, and another second Lieutenant
is requested, The dut;los of Captain £, E, Gibson, and 2nd Lieutenant
R. A. Jactson have been so numerous that the m@n have not been rroper-
ly supervised in the fleld. It is suggested that the proper orgemi-
zation should include one officer to plan, supervise, and checik up
the work; sne officer to stay with the men in the field; and one offii-
cer to run the company, omyrying with it the duties of supply, person-
nel, etc, It is also recommnded that eight white sergeants be assig-
ned to the detachment as it is necessary to work thes colored men in
numerous details of varying numbers and by tho'oxporiencos nf the

past season it has been found that colnred non-commissioned officers
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have moved inefficient, These sergeants should be trained as
mosguito inspactors and would be able to carry on considerable of
the professinnal duties conmcted with mosquito work that the un-

ednocated conlored men are unable to do.

PART II.
FLY PREVINTION WORXe

Early in Mdarch 1918, carp authorities recognized the apperent

mrobability of extensive fly breeding within the camp limits, armi

realized the importance of the moblem in its relation to general
camp sanitation and health, Hence it —as ordefo@. that pratiocular
attention be given to the prevention of fly breeding., The gener-
al supervision of this wrk was placed under Captain E. H. Gibson
of the Sanitary Corps, who acted under the recormendati on and
direction of the Camp Surgeon.

A survey of the possible fly breeding gmunds of the comp wa;x
made during Liarch. As the camp enlarged, the increased territory
taten in was surveyeda. By imeping this survey up to date, it was
alweys possible to point out the importamt breeding places. 4
sumary of this survey work is contained on Chart #5, which shows
graphiczally the various principal sources of breeiinc., On this
chart the intensity of color indicates the intensity of bresding,

The stables of the civilian contractors and emrployees mresent-
ed the greatest di fficulty in the prevention of fly breeding dur-
ing the entire season, because nf the fuct that recormeniations

made to those in charge could not be enforced. T his condition
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was in great contrast to that which existed with the arrmy stables
where recommendations made were enforced to the letter. All
army stables were required by a camp order to apply a borax solu-
tion at the rate nf 1 1b. of borax to 12 gallnns of water, to the
stable floors twice daily, after each cleaminc., This solution
acted as a repellant to ths flies and xilled eoys that it came in
contact with, It was apnlied by 3 gall-n syrinkling cans, using
2 can fulls to the aprlication. This method reduced the menace
marxedly and held the breeding around the stables to a minimum,
Even so the stables formed the principal breeding places in camp,
especially during the spring nd early surmer months. The ground
around mess halls, temporary latrines, garbage dumps, etc., pro-
duced some flies, but these grounds were only temvorary breeding
grounds and when inspected and nrdered clezned up, their menace
was eradicated.

Large out-dnor fly traps were desigmed by Capt. Bibson and
constructed by a contresot carpenter. The camp Quartermaster pur-
chased a large supply of these and distributed them to the vari-
ous organizations in camp for use in stables and mess halls, These
traps were also factors im reducing the fly menace, catching larce
numbers from May 15 to the beginning of cold weather. Chart #§
shows the total number of flies camcht daily by 100 such traps.
These figures may be taken as a general indication of ths preval-
ence of flies during the season, the curve showing that at June 30,

and fly season was at its height, after which it gradually de-
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creased until the end nf the season., Bzit used in the fly
traps was principally fresh meat, decayed fruit and vegetables,
and sweets such as molasses smd syrups. The general recormend-
ation was to use what was the most practieal and easily avail-
able of the above, the main thine bei ng to %een the bait fresh,
replanishing at least once daily.

Chart #6 also contains curves showing the revalence of the
various important épecios of flies during the seasonm. rrom these
it is wrthy to note that =s the general senitation of the camp
improved, the percentage of house flies and blow flies to the
total number of flies caurht decreased.

Other factors which helped materially to decreass the fly
menace were the excellent screening of‘a.ll camp .bulldings and
the common use of fly paper. However, most of the doors of the
mess halls and other build ings were hung improperly, opening in-
wards rather tham outwards. This fault was remedied in many im-
stances before the season became far advanced end another year

cnuld be entirely remnved.
RELLT OF ADVISORY AND SUIERVISORY WOR¥.

During what was a bad fly season outside of camp, the fly
menace was reiuced to 2 minimum within the camp limits, by the

vigilance of the Camp Surgeon, Lt. Col. I. w. Srewer,
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and his assistants in planning and carrying out 211 measures
tending towards the prevention of fly breeding. No epidemics
of dysentary nr other intestinal tmubles occurred that micht
have been traced to the rrevalence of flies, and in gencral,

the cemp was kept comparatively free from fly nuisances,

BUZNING ELRERI T e

At the suggestion of Lt. Col. 2rewer, experiments were con-
ducted to work out the efficiency of burning maggots and eges by
a burning apraratus which shot forth a flame of fire. Jor this
purpose, three Buckeye Thawing Out fits, Typs a, were purchased
by the wuartermester from the irLeod Co. of Cincimnati.

It is a five gallon keroseune tan< fitted with am air com-
pross_ing pump, and a meter to imdicate the air pressure obtained.
From this tank leads & lomg rubber hnse tn which is attachad the
vapsrizing cnil and hood. aste iIs rlaced 2round the coil md set
on fire. As the coil is heated, the kernsens by means of thse air
pressure is sent into the ¢oil and nut a small hole at the base »f
the hood. As the kerosere comes out it is vaporized by the heat
and flames from the waste and i ssues forth from the mouth of the
hond in a strong intemse vhite heat flome. The flame can be regu-
luted by a valve om the tanc vhich controls the air escape. The
flare éam be made to shoot forth for a distarce of between 3 and
4 feet, Twn men are required to operate amd carry the apparatus. _

It was found that this flame was sufficiemt to kill 211 fly

ecos and magsots in the top two inches of a manure pils, that is

the heat that penetrated for two inches was sufficient to kill
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eggs amnd magot s that were found at such depths. This was checxed
up in numerous instamces at various manure piles amd its efficiemcy
proved, which showed that if the surface nf a manure pile was burned
over by this apparatus at the clnse of each dgy, all eggs that were
laid im the pile during the dsy wuld be destroyed ~m4 the probab-
ility would be that the plle would cease to be a merace so far as
fly breeding is concerned. This same general scheme might be
applied to the groumd around mess halls, out door latrines, zad any
place where flies would lay their e~-s, and which wuld be access-
ible to the flame. However, the fire meunace must always be con-
sidered and great cautinm exercised in bringinc the flame in con-
tact with objects that misht catch fire. The cost of apvlying this
flame to the manure pile that would sccumulate from 35 horses a

day and to the dirt floor of the stable, would nnt exceed 10 cents,
thus macine the cost onf rreventing a stable, housing 36 horses,

becoming a fly breedinz place, aprroximately tem cents daily.
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