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PREFACE

Ar the close of the second malana season dunng which
Bntish troops have occupted part of Macedona we
thought 1t might be wteresting to describe some of
the aspects of the ant1 malaria work carried on tn and
near one large section of the front

The continued prevalence of so much malana 1n
spite of the persistent efforts of the RAMC and
others 1s a matter for regret  This regret 1s however
mitigated by the knowledge that the work'resulted
an improvement 1 1917 as compared with 1916

The account 1n the following pages 15 not mtended
as a scientific work but 12 simply a record of personal
practical expertence which may possibly we hope be
of use to others called upon to do antt malana dutses
m this difficult country

To make the account more complete foi those with
bhitle previous koowledge of malana we have added
a brief description of the mosquito and ats connection
with the disease

wWGew
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ANTI-MALARIA WORK IN
MACEDONIA

CHAPTER 1
MALARIA AND THE MOSQUITO

Mararia 1s due to a microscopic organism whose life-
hustory 1s only complete when it has existed 1n the
human bemng and m a mosquite While apparently
any human beng 1s a useful medium for this orgamsm
1t 15 selective as regards 1ts definitive host the mosquito
and only thrives in certain spectes of these tnsects

At least three varieties of the orgamsm cause
malana  Plasmodium tiiav causes bemgn tertian
P malane causes quartan and P falasparum causes
malgnant tertian malana

The quto hosts of the pl dia are hel
There are varous varieties of anophehnes some of
which act as hosts and some donot  The chief malana
transnutting species m one country may not be so i
another country

In Macedoma the chief anophelines we have
found have been A4 maculipenms and A superpicius

n




12 ANTI MALARTA WORK IN MACEDONIA

A psendopictus and 4 bifurcalus and possibly others
also occur

The amm of this work being to deserbe practical
prevention of malara we do not propose to discuss
the important question as to how far any particular
spectes 15 concerned with any particular form of 1llness
This matter 1s being mvestigated by scientists

From the association of certain forms of malana
with the seasons and places of finding cerfamn spectes
of anophelnes particularly prevalent 1t 1s likely that
A superprcius and 4 psendopicius are responsible
especially for malana of a malignant type but practt
cally there need be no local selective process 1n the
work of destroying mosquitoes even 1if all those
engaged 1n the work had the requisite !\nowledge

The complete extirpation of one vanety of mosquito
m any locality will mvolve that of the others also
since thewr habits and mode of development are to
this extent sufficiently alke In any event all
mosquitoes are nuwsances they may be carmers of
other diseases bestdes malana and should therefore
be destroyed

The course or cycle of infection 1s briefly as follows
An anophehne mosquito infected with the plas
modium 1n biting transmits the organtsms from her
salivary glands to the blood-circulation of the human
sctim  After the lapse of about twelve days these
orgamsms have so multiphed and have so acted m
connection with the red blood cells that the symptoms
of malaria appear
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The wmdividual thus bitten becomes later on a
carter of orgamsms unless he has had very thorough
treatment a chrome case bemng more dangerous in
this respect than an acute case

When this infected person is agam htten by a
mosquito requong blood for the development of her
eggs she at the same tume suchs 1 with the blood a
number of the orgamsms These are sometimes
aftered n that they have tahen on a sexual character
and 1n the stomach of the mosquite exercise thewr
sexual functions

The resulting progeny eventusily find their way
from the stomach to the sabnvary plands of the msect
and are s seadiness for mnjection wto another human
wictim and the cycle 1s complete

The course of events m the mosquito siself lasts
from ten to twelve days and 2 temperature of at least
about 60 F 15 smd to be requsite for the process

Ounly the female mosquito tes man she must have
blood for the development of her maternal activities
She can take over a cubic milimetre of blood at a tune
aud we are mformed that this quantity of blood from
2 fasourable humean subject may contan thousands of
orgamisms  The male msect 1sapparently a vegetanan
and harmiess except {for the breedwng of more females

The cycle of infection briefly descinbed above which
1y often compheated by repeated Iatmg 13 the only
mode of spread of malanta swentifically demonstrated
at present and gives the clue to the nocessary dasis for
preventise action
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It mdicates that i addition to the plasmodum
el which cannot be dealt with apart from the
mosquite or the blood of the human victim there are
three principal essentials for a case of malanta  These
are the infected person from whom the mosquito
ongmally obtams the plasmodium the mosquio of
the particular species by which this can be transmtted
and thudly the victim

In Macedoma nfected persons abound swmong ibe
natwes and now ulso among our own men The
transmttiog specles of mosquito abo abound our
troops are the vichims

In our account of preventive methods we therefore
discuss the destruction of the mosquito 1 alf stages of
its Ife-hustory and the protection of the troops the
potential victums  As regards the mfected mdwidual
who starts the ¢ycle much can also be done to render

lus mlected state a Jesser danger to the community

1In the case of thenfected natives especially children
1solation and removal from the netghbourhood of our
men 18 practicable and has been carried out to a great
extent at the front  In the case r our own nfected
men who ¢annot be removed from the distnet the
poants to be amed at are thewr cure by very thorough
quinme treatment and thew thorough protection
from further mosquito bites so that the snfection
cannot be passed ou to others

Another method of defence that requires attention
1s that of rendermng the miscted bite harmless to the
victum by the use of prophylachic drugs especiaily
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qumee  Though smportant this ts obviously but a
subsidary respusce to be employed when other
methods are not sufficntly practicable {o be efficient

A wotking knowledge of the course of development
of the mosquuto it hfe and habits 1 necessary before
the vanous means of prerention can be put info
satisfactory operation

The common spectes of mosquitoes w Macedona are
anophebnes vamous varseties of which can transmut
the malina plasmodwm and eubcimes wich are
appazently harmless as regards matana

The Liehistory of the anopheline 15 briefly thus
The adult msect lays her eggs on the surface of water
ater about two to three days the eggs hatch mto
larva which w thewr turn become pupz in from about
sevemto tendays  The insect emerges from the pupat
stage after another two to three days The time of
the complete cycle 13 therefore from about elerven to
sixteen days 1t 15 important o bear these times 1
mind 1 planming destructive processes

The lanal stage 1s very important 1 ants malar
work for 1t 1s that 1n which destruction can be most
cetly camied ot Lacvie are easily seen bewng from
sbout anequarter to half an inch 1o length  They
constantly come to the surface of the water but can
reman below for some time so that scarch should
5ot be abindoned too quickly Sometmes when
they are not at once seen a gentle movement of the

weed or other contents of the water will cause them
to show {hemselves

z
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The commonest anophelme larva m our area was a
small very dark one with 1 light neck the larva of
A superpreius  Weedy streams were a favourite haunt
of this vanety  The larger lighter larva of A smaculs
Pennss was also common espectally early n the
summer Occasionally other species were found The
A psendopretus found m the marehy borders of a lake
was apparently associated with the severe type of
malana i the vicimty

The principal breeding time 1s from mud June to the
end of September but larva have been found even 1n
the winter months Mid September seems to be the
culminating pomnt of the breeding most cases of
malaria mn our district in anv one week 1n 1017 were
notified 1 the beginning of October

The anophehne larva 1s sud to prefer shady cle;':r
and stagnant water with weeds mn 1t This 15 so
espectally as regards weeds but we have found these
larve 1 any and every variety of water tn Macedoma

The anopheline mosquito bites as a rule in the
twilight and at mght We have however seen them
biting 1n the daytime m darkened places such as

dug outs  They remamn m dark places and 1n
undergrowth during the day  Anophelines have been
found 1t Jarge numbers in the  day shelters  as well
as 1 the quite dark dug outs  they may be scen
on the walls and celings They are found among
clothes and bedding between the layers of double
tents and also in shelters such as helmets Heavy
rain drives them imnto buldings 1n large quantities
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The anophehne hite 15 less umtating than that of
culex

“fosquitoes strongly object to wind and are found
chiefly to leeward of their breeding places  They
tray el much farther than the half nule which has been
sometimes mentioned as therr hmst of fight

A temperature of 60 T 1s said to be necessary for
the changes m the pl d wside the 3
though winter cases seem io show there may be
exceptions

The anophelne mosquto hibernates dumng the
winter months 1n dugouts  and dark parts of
buldings 1t 15 saxd that she can retan dunsg this
fume her infecting organisms ready for action i the
following spring,and surimer  In Macedomiz how
ever ihere is abundant matenal for fresh infection of
anophelines all the year round

The follosng are some practical pomts m distin
guishan, the anopheline or malana mosquito from the
cubietne

{&) Tux Inszer—The anopheline abghts on and
rests on a surface With 1s body at an angle toat the
common forms 1 Macedoma Bave spotted wngs the
fenale s palp 1 about as long as ber probosais

The cubitsne s body 15 nearly parallel to the surface
on which st alights sts wings are char and the palps
quate short

{6} T Lamvi—The anophcline when at the
surface hies paraltel to it on the water stshead 1s small
compared with the thorax and ot rrojects o siphon
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The culrcine larva lies under the waler at an angle
of about 45° with the surface through which the
siphon projects the head 1s large and the lateral hairs
plan

(¢) TE Pura —The siphon tubes of the anopheline
are broad and situate at the nuddle of the head end
of the pupa 1 the culicine they are longer not so
broad and situate at the back of the head

(2) Tue EcGs —In anophelines the eggs are in sets
of about 100 In uregular patterns in culicines the
eggs are about 250 m number set vertically mn raits
of about one-fifth of an inch m longest diameter

Rapid dufferenttation 1s only practically easy n the
farva and msect stages but there 1s for most antt
malaria workers among the troops no need to dis
crimimnate,-but to hill any and every mosquito possible
1n any stage of 1ts existence
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CHAPTER 11
BREVALENCE OT MALARIA

As the object of this work 15 to give an account of
antt malara work 1 a large part of the area 1n Mace-
domsa pecupred by our troops it would be more com
plete if 3t ncluded statistics showng the extent to
which the disease has prevatled

On the other hand under present circumstances
obviously no figures can be grven which might ndicate
numbers of troops We are confined therefore ta
mentioning certam of the broad facts withwn our
expenence It is common Lnowledge that the troops
of all nations operating 1n Macedonma suffer consider
ably from malara  Statistics on the subject will no
doubt be avaslable at the end of the war

The smallness relatively of the casualty hists that
appear n the Press in connection with the Salomla
Force has apparently sometimes given the unnformed
the mustalen sdea that the troops on this front have
had an easy tume  In proporuson they have had a
constderable share of fighting but the caswalty figures
are dwarfed by those of sickness dee to matuna

Theze are few men who would not gladly exchange
out of malanous \lacedoma  Iront hme troops have

g
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not only fighting to do but are continuously exposed
at mght and sometimes by day also, to the hites of
thousands of small enemmes which cnnot be adeguately
dealt with because their breedin, grounds are 10 no
mans land  between the opposing forces or because
of other difficulties mdicated later on

The malaria following the bites disables men for a
time as surely as a wound {without the compensating
gold stripe on the slecve} recurrences arc comman
and a long and tedious convalescence often en ues
In this way a large proportion of the troops hase to

carry on  knowing that in the unavoidable ab ence
of complete precautions thoug,h the bullet may mus
its bullet the mosquito will probably not do so

Behind the front lime anophelines are still so omnt
present that notwithstanding unceastng ant malanal
worh the troops are everywhere exposed mghtly to the
chances of tnfection though much less so than at the
front (except 1n ctrtan areas) A few districts of the
occupled portton of the country are almost free from
infected mosquitoes but in most parts they abound
and 1n none 1s there absolute immumty

The circumstances m 1917 were more difficult to
contend with than i 1916 1n this important respect
that owing to the cases of the previous year mfected

carriers  were to be found 1n almost all umts

In spite of this there has been an apprectable de-
crease of malarnia among troops m the area to which
this book refers and probably elsewhere alo In
September a very satisfactoty percentage of men was
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saved for active service as compared with September
1916 When the great mncrease of matenal for wnfect
mg mosquitors 15 conmdered together with the fact
that the same parily untreatable malatious districts
had to be shll occupted 1t sill be understood that 4
great mcrease of malama might hase been expected
cather than @ decrewse had not the contmuous ant
wmalaral work find 2 good measure of success

The eurve of neckly notifications of the cases of
malata Temoved 10 the base hospatals was at s
lowest w the beginning of January and at ats hughest
1 the second week of Outober  Allowing a fortmght
for the development of the disease and a weeks
delay 1n nohificatten and blood exammations this
pornts to @ maxumem biting season at wmd September

Recurrences due to other causes than fresh nfection
Wy biing probably do ot affect the accuracy of ths
s a general proposition

1t 15 not possible to distingush for statistical pur
poses between recurrences due to ehulls heat fatigne
or other stlar causes and recurtences due 10 renened
mfection by bittag

When the curve was at s lowest 1n January in
the region with which w2 are dealing about T man i
1 000 weelly was evacuated to the base with malana
at sts hesght carly w October the proport n was
Tim 30 of less  In additton there were rany cases
not stverc enough for etacuation beyond the area

Many of the cases Wete repeated recurtences w the
same mdividual
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NATURE OF THE COUNTR}

H

THE natural charactensstics of the part of Macedoma
occupred by British troops conduce to matarta  The
country 1s mostly ous with many sep
hills of varying hei bt i each range The rabines
and valleys are therefore very numerous and contain
n the aggregate an abundance of water At the foot
of the hills there are large plams through which the
water has to find 1ts way to lakes and to the sea  The
nuraber of ravines mn both hills and plams 1s quite
a feature of the district  They ntersect 1r all direc
tions the many semt 1solated hills which nise to heights
varymg from about five to sivteen hundred feet above
the pluns In the parts immediately beyond those
occupted by our froops the hills and ranges are occa.
sionally very much higher

In the ravines the watercourses are narrow with
frequent rocky pools The water 1s overhung with
vegetation Though the current may be strong there
are weeds and many quet off shoots i which larvae
are found

In the plains the large volume of water i winter

24
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and 1 sudden storms bas worn very deep and 1n
places very wide stteambeds These stream beds
are only partally filled with water mn the hot malana
months  There ate then Jarge pools and patches of
stagnant water generally full of weeds The stream
1tself has often no very defimte channel but spreads
oser sts sxde bed formung weedy shallows whieh with
thetsolated ponds offer an wrresistible attraction to the
mosquite for breeding purposes  Streams i 2 sandy
bed often end abry; ty and reappear lower down the
chapnel hiving run for varying distances under the
sutface, Depressions in the bed zre filled with water
and form breeding places

The lakes n the district have 1 places large sur
rounding patches of marshy ground overgrown with
rushes and weed  and contmmng here and there
pools of apen water These marshes are so full of
dense vegetation and are so water logged that the
mesquito has an wdeal place m which to thrive both
tn s msect and lana stages of ewstence One of
these marshes 1s many square hlometres i area and
= mmch used road runs for <ome mles along tts border
\ihitary dsigenetes required that in the summer of
1617 cmps should be situated near this partweular
marsh  The men temporardy 4 ing w these camps
and thes. using the road at mght were particubwly
exposed to mosquio bites

In the case of another large lake the border marsh
i smaller but adjomns a portion of the front hine
occupred by Brtish troops
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There are other smaller areas of marshy ground
which are not such difficult problems 1n ants malanal
work  These are sometimes caused by a spnng ring
on level ground or by a stream endung blindly on a
level without a natural outlet

Ponds and pools abound especialiv i ravmnes and
beds of streams In the fatter the bottoms of the
pools are often below the lavel of the remnant of water
in the stream  Such mncdents as removal of sand
for road making or hoof marks of hovses and mules
11 the river beds cause pools to form which quchly
become brecding places

In the ravines of the hilly country rocky dams
cause the formation of sheltered pools i which there
may be a shght current which 1s not strong enough
to prevent the hatchung out of mosquttoss

Springs are plentiful  Lvery willage has ot least
one public fountam fed by a spring  Similar fountams
are also found here and there at a distance {rom
villages The Turks were very good at providing
water supplies  In a fair number of fountams the
flow 15 constant alt the year round and the unhempt
waste forms sem stagnant water logged areas which
are soon adopted for breeding purposes 1n the summer
by the mosquite  Wells are less common but there
are many of them and these also may become wfested
with larva

The slmost universal presence of all forms of natural
accurnulations of water ta the district has s wnport
ant uses but from an antrmalarral point of view
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necessitates much constant Jabour  To thas has to
be mldcd um pecessty for constant attention to the
of dental water 1 such
places 1s ofd tins horse-troughs tabs and wmgation
channels  Any form of water comes handy to the
ubiguitons mosguito if the water s left without atten
ton for 2 sufficient number of days
Y gcrTarion —~The umversally abundant vegetation
along the banks of the streams and lakes 15 useful to
the mosquito as a festing plece by day  Trees m
most of our area are not common The abundant
long grass and rushes form very convemint shelters
for msects of all hinds  To the hufly distncts 2 small
oak scrub bracken and dense brakes of undergrowth
are found sn and near the tavanes When a streant
has to be chaonelled especially n the plams the
overlappmg undesgrowth has first 10 be eut away
At tumes thus was necessary befote weg,could even see
the water which required attention
So great was the amonnt of long grass and other
weeds 10 1917 esun apart from the neghbourhood of
water that wholessle prame fires  had 1o be
organised on an evtenstve scale
The nholesale dustruction of villages 1 the vanous
Dalhan wars has done away with much of the arty
heally cultssated segetation and favouwred the growth
of weeds
Vegetation 1 the water aitself flounshes  Rushes
and water-grasses aze common A partwularly uh
quitous and raprdly growag green water weed re-
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sembling a loose prece of cotton wool in consistency
and lying entirely in the water enables larve to enjoy
a comfortable existence even 1 a farly fast flowing
stream  The larve of 4 superprctus particularly
Boursshed m such positions If a stream bed that
has been canalised 15 not cleared of this weed w par
ticular at regular intervals the value of canalisation
15 10 2 very great extent lost

Crinate —The great heat of the Macedoman
summer favours moesquito hfe  In July August and
September the average temperature 1s well up i the
nineties m the shade The rughts remawm warm and
the heat 15 2 humd one A shade temperature of
106 8° F was recorded about 2 pm  which 1s usually
the hottest period on one day m August There
were others of over 100° F from tune to time

Raim durng these three months was rare The
rain of large thunder storms 15 useful 1 destroymg
mosquitoes and thewr larva but resulting water requires
attentton and channelling requires repatr

THE INHABITANTS —~In 2addition to the 1deal natural
condittons for 1ts existence the mosquito has another
advantage as a malaria transmutter w the state of the
ighabitants  These who are very mixed and inclnde
Bulgars Greehs and Turks must be practically all
malarta  catriers  The number and extent of the
village cemetenes bear eloguent testimony to the
ravages caused by this disease  The survivors, espect
ally the chuldren verv often show ther saturation
with malaria 1n their faces  Another matked feature
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about the chuldren 18 the protrusion of the abdomen
due to ther enlarged spleens The lach of energy
displyed by the Macedonian Greeh though probably
very much the result of hving n such a hot enervatng
chmate and of having many generations of malarous
ancestors 1 largely due to the cffect of his own par
treutar attachs of malana

When 2 female anopheles bites any of these people
she can hardly fail to russ absorbing some of the
plasmodium orgamsms which she will 1nject tnto her
next victims who may be Brtish soldiers  Fortunately
there are not many natsves near the front

Villages abound but many of them are tenantiess
having been destroyed n the vavous wars  The
grass vvergrown nnns afford many hiding places for
Inbermating mosquitoes and for those dnven m by
ramn and by artsfictal fires

It will be scen from the above that owing to the
natural characterstics of the country and of its
whabitants the mosquito has an easy tash in trans-
mitting malans while the antt malanal worker bas a
correspondingly heavy one



CHAPTER IV
ANTI MALARIAL MEASURES ADMINISTRATION

THE organisation that had been adopted 1 the area
to which we were attached was very complete

The Deputy Director of Medical Services at the head
of this orgamsation had a system of workers which
could only fail in efficiency by indivadval neglect this
it happened conld be soon detected  The Assistant
Durectors of Medical Services were responsible in thur
respective divisions

Divisional areas were divided nfo districts with
the officer commanding a Field Ambulance responsible
m each These officers apponted malapa medical
officers from ther umits to superntend ant malanal
work in the areas from which they collected and
evacuated sich and wounded

Beyond these were the regumental medical officers
who were responstble for their units and their battakon
areas as regards malana and supenntended the antt
malaria squads of their umts when such existed

Outside the abote diect chamn but connected with
3t were the samtary .ections attached to the corps
and divistons which co-operated tn the work

30
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Beyond the divistonal arexs the O C corps head
quarters sanitary section during the summer of 1917
acted as a specisl ant: malanal efficer for the corps
area and was responuible for the drasnage canalia
tion and other treatment of alt forms of water in his
distnet

The ADMS (samtary) and some experts general
or temporanily attached also made frequent surveys
and were available for consultative purposes

Reports were sent 1 weekly by the vanous officers
2% to the nature and progress of the ant malamal
measures taken The reports were accompanted by
maps  Monthly reports were also sent wm by some of
the anty malanai officers.

The question of labour for ant: malanal work was
& Senous one  Whers posuible the regimental umts
had to supply the necessary men for dealing with
water withun a reasonable distance (generally half
a nule) of their respectivecamps Tt has been assumed
that half a mile 15 about the himet of fught of 2 mos-
quto but wind and other circumstances affect this
hmetation and thete are ‘ery many exceptions. It
1s not a safe rule on whith to depend

Vanous miltary requirements wterfere from time
to tume with the use of soldiers for ordimary antl
mafara work but 1t 15 an important duty and may be
much mote vatuable than some of the other drlls or
duties. Only the executive commandwng officers can
have the responmbihty of dearding as to the best
method of usng the men m fghting areas  Maay of

3
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them have given very sympathetic help It would be
far preferable to have a permanent skilled ant: malaria
squad of worhers These could be formed indepen
dently and attached for the special work

Belund the hines cwvil labour under skilled direction
1s an excellent method of carrying out the worh  The
natives can work all day whereas the soldier new to
the climate and handicapped by other duties can
only work within lumited hours The natives more-
over are accust { to dh g and ditching  They
have to be adequately superintended to work well

The value of natives in anti malaral work has not
been nearly emough appreciated  Applications to
military authonties for native Iabour were recenved
with much demur  With much pressure a squad of
twelve natives was allotted i July 10 one arez where
such work as channelling was badly needed These
twelve Turks did much good work and for one or two
weeks through persistent requests and refusals to be
put off the use of a large number of short tume local
prisoners was obtained

At the time when only twelve natives were allotted
1n an urgent period of the malaria season over twelhe
hundred were employed in repawring roads i the
same limit of district Prevention of malama just
then should not have been rated at one-hundredth the
value of the repair of roads




CHAPTER V
REMOVAL OF MEN ROV MALARIOUS AREAS

H15T0RY has shown that there have been times when
military and other operations have had to be aban
doned owing to the ravages of malama  Recent
history 1n Panama and elsewhere has shown that the
inowledge of the connection between malana and the
mosquito has ended this helpless posttion where the
necessary money and fabour are forthcoming

Tn Macedona the malarta problem is compheated by
the fact that some of the worst mosquito haunts and
breeding places hie within the fighting zone and thss
limuts the possible extent of anti malaral measures
Qutsidothe fighting zone the destraction of mosquitoes
and other means of lessening malania are matters of
time labour and expense

In the Struma district in 2916 the impossibility of
adopting sufficient teasures made 1t adwisable to
adopt asiother line of front  Elsewhere the nubtary
advantages ontw eigh the disadvantages through illness
particalarly as thus latter 1s proportionately decreasing
owang to the measures taken

Alehough 5t 15 necessary for the troops to remasn in

3
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this malarious country and fight on a malanous front,
much iliness can be prevented by care n choosing
camp sites for the many troops not actually i the
Jront line

We think that more could be done 1n this direction
In choosing sites away from the front Iine 1t 15 advan
tageous to heep a proper sense of proportion between
the tmportance of malana prevention and that of
military convenience as apart from military necessity

In any case expert medical advice should always
be obtained mn the ant: malana interest even 1if for
mulitary reasons i1t must be eventually disregarded
A una medie may be arnved at 1 some such cases
which may reduce the number of cases of malana
without detriment to military terests

The netghbourhood of water for ple 15 always
important for camp sites espectally for those umis
with much animal transport  The trouble and tncon
vemience however of carrying water for some distance
froma malanous stream toa camp would 1n many
anstances be well repard by a lessening of the number
of cases of malania

As regards efficiency of the umt the repayment
through health may be very great, as regards expense
the Jaymg 1n of a pump and pipes or the carrying of
water for a distance by mule labour 15 obviously far
cheaper than the unending cost of sick men and thewr
attendants, and of the resulting rewforcements

necessary
Ve have 1 mind an ammal transport umt where
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the sickness through camping near a Tiec bed must
have far outweghed the advantages from proamity
of water Practically all the officers and men had
malana at some time with frequent recurrences

Camps should be well up & hil  Mosquitoes dishke
wind If there 13 a prevaing wind 2 sme on the
windward side of the water should be chosen and as
far from it as possible  The half mile humt sometimes
adv:sed 15 a useful working ﬁg\m: but to be vaned

to pectally 1 the d
of an merease of dustance,

Wheneser possible men should be away from the
neighbourhood of water m Macedomsa after sunset
In most camp areas some portsons are more free from
mosquttoes than are other parts  In the long summer
evenings we have seen men bathing m and sittng too
near to the vater after sunset  The beanty of some
of the ravine streams and the coolness of the water
are templations to runaog nsks by remamung by
them after sunset
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this malarious country and fight on a malarous front,
much tllness can be prevented by care choostng
camp sites for the many troops not actually i the
Jront line

We think that more could be done 1 this directron
In choosing sites away from the front line 1t 15 advan
tageous to keep a proper sense of proportion between
the mmportance of malana prevention and that of
military conventence, as apart from mulitary necessity

In any case expert medical advice should always
be obtained in the anti malana interest even 1if for
mulitary reasons 1t must be eventually disregarded
A vig media may be armved at n some such cases
which may reduce the number of cases of malana}
withoiit detriment to military uiterests

The nesghbourhood of water for example 15 always
important for camp sites especially for those umits
with much ammal transport  The trouble and incon
ventence however of carrying water for some distance
froma malanous stream to a camp would 1n many
tnstances be well repard by a lessentng of the number
of cases of malarta

As regards cfficiency of the umt the repayment
through health may be very great, as regards expense,
the laying 1n of 2 pump and pipes or the carrying of
water for a distance by mule labour 1s obviously far
cheaper than the unending cost of sich men and thetr
attendants and of the resulting remnforcements

necessary
We have 1o mind an ammal transport umt where
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the sickness through camplag near a rer bed must
have far outneghed the advantages from prowumty
of water Practically all the officers and men had
malana at some tume wath frequent recurrences

Camps should be well up a full  Mosquitoes distike
wind. If there 15 a prevashng wind a ste on the
windward side of the water should be chosen and as
far from 1t a5 possible  The half mile lout sometimes
advised 15 a useful working figure but to be rvared

ding to pecially i the d
of an sncrease of distance,

Whenever possible men should be away from the
neighbourhaod of water in Macedoma after sunset
In most camp areas some portions are more free from
mosquitoes than are other parts  In the fong summer
evenngs we have seen men bathing 1n and sitting teo
near to the water after sunset  The beauty of some
of the ravime streams and the coolness of the water
are temptations to runming nsks by remamng by
them After sunset.




CHAP1ER VI
DESTRUCTION OF THE ADULT INSECT

WHILE the mosquito 15 most easily destroyed m large
quantities m ats larval stage much malaria may be
prevented by the systematic destruction of the adult
msect rtself  As the female anopheline lays abont
I00 eggs at a time the destruction of a female adult
particularly 1s as valuable as that of many lane
The haunts of the insect by day are especially under
growth such as weeds and long grass and places
sheltered from the hight

Clearmg undergrowth by cuttmg and burning
eopectally along stream beds 15 generally po 1ble and
very much has been done in this direction Prairie
fires have been very extensive and useful In some
places near the front clearing and burming cannot
be carrted out Undergrowth 1s often a protection
from observation The men of a umt that had 2
sharp bout of malara had about a fortmght previously
been engaged 1n putting vp wire n dense grass

Our troops do not occupy many buildings at the
front but a favounte day haunt of the mosquito 1s
the umtversal dugout wused by the men for sun

36
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pratection or for shelter from shell bursts  There ate
necessanly many of these places of all sizes and shapes
which possess the attnbutes of shelter coolpess and
absence of hght n vanous degrees  Very dark  dug
outs 1 the ravines harbour many mesquitoes
Pratcie fives  and heavy ram tend to dove the

mosquitoes into such places Destruction of mos-
quitoes in buldmgs and  dug outs  can be camed
out by furugation with sulphar @ the proportion of
T pound to 500 cubic fect of space  Burming of eresol
15 also yseful  Spraying with x per cent solution of
formalin or other wmsectiade 18 effectne  Tor thus
pusrpose the foot sprayer ts bettes i practice than the
knapsach sprager  Syninging 1s ot so nsefut

Avophelines vl bite 1n the  dug outs  during the
dagtime  We have scen one biting the wnst of an
officer at mtdday though thete w enough daybght
tnthe dugout for ordwasy purposes  Anophelines
hde m accurnulabions of such artiles as clathes and
bedding and between the Jayers of double tents A
Greek churchs used for services toquiced segular dis-
mféction for mosquitoes shortly beforc cach dav &
occupation

Inthe dugoawt e entrance of whuh s dlus
trated by one sweep of a small net Along the wall
aight mosquitoes were canght  The place s=is
thotoughly fumigated znd none wese then found
Vwrthen thirty ¢ hours mosquetocs werce as prov dent
there as before A single funugation only deals uith
the msects present  The process doos not prevent
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DESTRUCTION OF THE ADULT INSECT

WHILE the mosquito 15 most easily destroyed mn large
quantities m s larval stage much malana may be
prevented by the systematic destruction of the adult
msect itself  As the female anopheline lays about
100 eggs at a time the destruction of a female adult
particulayly 1s as valuable as that of many lane
The haunts of the msect by day are espectally under
growth such as weeds and long grass and places
sheltered from the hight

Cleaning undergrowth by cutting and burmng
espectally along stream beds 15 generally po ible and
very much has been done n this direction Prame
fires  have been very extensive and useful In some
places near the front cleaning and burning cannot
be cammed out Undergrowth s often a protection
from observation The men of a umt that had a
sharp bout of malaria had about a fortmght previously
been engaged 1 putting up wire in dense grass

Our troops do not occupy many buildings at the
front but a favourtte day haunt of the mosquito 13
the umversal dugout wused by the men for sun
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protection or for shelter from shell bursts  Thers are
necessartly many of these places of all sizes and shapes
which possess the attributes of shelter coolness and
absence of light m vartous degrees  Very dark  dug
outs’ i the ravines harbour many mosquitoes
Praine fires and heavy ran tend to dnsve the
mosquitoes mto such places Destruction of mos-
quitoes 1 buldings and  dug-outs can be carried
out by furmgation with sulphur m the proportion of
1 pound to 500 cubic feet of space  Burniag of cresol
1s also usefal  Spraymg with 1 per cent solution of
formalm or other insecticade is eftective  For this
purpose the foot sprayer 1s better 1 practice than the
Loapsack sprayer  Synngmg 15 not so useful
Anophelimes will bite in the  dug outs  during the
daytime  We have seen one hiting the wost of an
ofticer at midday though there was enough dayhght
mthe dugout forordiary purposes Anophelines
hude 10 accumulatrons of such articles as clothes and
bedding and between the layers of double tents A
Greeh church used for services required regnlar dis-
infection for mosquitoes shortly before each days
oceupation
In the dugout the entrance of which 15 sllus
trated by one sweep of a small net along the wall
eght mosquitoes were caught The place was
thoroughly fumigated and mome were then found
311&(::: sﬁ;:ftgr:m lt;m;\rs mosquitoes were as presalent
ngle fumigation only deals with
the msecls present The process does not prevent
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others from adopting the shelter almost at once  The
effect of formalin 15 most lasting n this Tespect but
ceases when 1t also ceases to be unpleasant to men.

The openings mto dug outs should be covered
with mosquto-proof netting after fumugation spray
ing or otherwise clearing out the insects and to be
effective this netting should be 1n constant use  This
applies especially to  dug outs used regulatly as
day shelters

Individual mosqurtoes may be caught and killed at
twilight m rooms or dug outs through therr ten
dency to fly to the windows or nets over the openings
They can also be killed on wall surfaces duning the
day especially near sunset and sunnse

Tents and bivouac nets should be exarmned might
and morming for mosquitoes In cases of defective
or msufficiently closed nets the mosquitoes found m
the morntng are often full of blood

¢ Fiy papers are of a very hmited use Placed
near window openings or by the lamp mosquitoes
may be caught on them towards evening as well as
very many of the ‘ sand flies which also cause a
tfoublesome fever

The hibernating mosquite should be specially sought
out and destroyed during the winter It will usually
be found 1n the darh corners of unceiled roofs cellars
outhouses etc

The electric torch or other Lght should not be
brought too close to the msect 1f the mosquito 1s to be
Lilledwitha fly flap  Mosquitoes can also bedmven
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out into the cold  When possible however destruc
tion 15 better than driving out the msects Each
bulding 1 a locality should be systematically
examuned about every fourteen days starting from
early i November Double tents and  dug outs
should also be dealt with by penodical taking down
and fumigation respectively

Articles such as blankets and clothing should be
shaken out from time to tume We have known
biting to follow the opening of bundles of clothing

Although cases of malana 1n the following spring are
often nstances of relapses 1t 15 quite possible that
they may be fresh ifections due to mosquitoes that
have hibernated



CHAPTER VII
DESTRUCTION OF THE EGGS LARVE AND PUPE

THESE forms of the mosquito are more easily destroyed
1n quantities than are the adult insects  The problem
of their destruction resolves itself into one of dealing
with the open water of the district

The anophehne wishing to lay 1ts cggs 15 sad to
have preferences for certamn conditions as regards the
water 1t selects clear stil and shady waters have
been mentioned i this respect. We can confidently
state that for practical purposes no open water must
be regarded as above suspicton Ve have found
anopheline larvze in all vaneties of water—m runnng
as well as 1n stagnant water 1 dirty as well as m
clear water and 1n water open to the sun as well as
that 1n shady pools  We remember two shallow pools
1 particular one 1n a sandy bed and one 1n a rocky
ravine 1n which there was not a vestige of weed and
which were quite unshaded Each contaned very
large numbers of anophelne larvee whose shadows
were distinctly reflected .on the sandy bottom of one
and the rocky bottom of the other

In the marshy districts surroundng the lakes the
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extensive breeding grounds are very difficult to deal
with, In these sstuations the marsh 15 seenm at s
worst  Thereare two farge fakes wa the area 1 which
we sened one of them bemng about forty square
kilometres i extent The marshy portion of the
borders of thus fatter 15 10 the front hne and so cannat
be adequately draned or otherwise treated A certain
amount of oing coutd howeser be carried out with
advantage The marshy area of the other lahes
borders 1s about twebve square hilometres n extent
A mam road runs aleng st for some pules and it s
necessary for there to be various camps m the viansty
In the marsh arcund this Jake the water logged soil
is full of rushes and other shorter vegetation The
rushes are oght feet ugh s places and ther and the
undergrowth are so densely piched together that
craporation 35 almost ;! There are some patehes of
open water inthis area  Mothng short of a farge aud
costly scheme could render this marsh free from the
mowquitoes which abound there

I thus distesct smust st be occupred by the atmy
to such an cxtent as 1t was i1a the summer of 1917
we thnk that the problem of mmproving the state of
the lake border should howcver recens considerable
attentton  The men of the umts who had to e
near and work along the adimnung road suffered very
considerably from malana

It 15 10 be feared that the magmtude of the work
the esponse and the difficulty of getting labour are
prolutstine a5 regards this swamp  but w. thulh
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something of considerable effect might be done in the
direction of reducing the amount of vegetation and
by oiling parts adjomnmg the shore where the lanz
are mostly found At least numbers of the pest
might be destroyed and 1t 1s here that a mosquite
was found apparently associated with a bad form of
malara m adjomnimg umits

In the open water of the lakes the larvz have not
such favourable circumstances for development since
the movement of the water owng to wind 1s mjurious
to them Drowned mosquitoes can be seen to the
leeward side of large water surfaces still entangled in
therr pupa cases

Rrvers —Fortunately 1t 13 only 1n the case of the
large lake marshes that destruction of larve presents
what has hitherto been considered nsuperable diff
culttes  Elsewhere though many the difficulties can
be and have been toa great extent overcome. In the
many valleys and deep ravines due to the hilly nature
of most of the occupted area the flow of water 1s farly
fast except 1 the height of the dry season In the
plains the flow 1n the streams formed from ravine water
1s more sluggish The stream beds of the Jatter
especially bemg large enough to take the winter
water are partly empty i summer and contam as 2
rule a small slowly flowing often intermittent stream
with many adjacent pools All the streams have
srregular overgrown edges with weedy semi stagnant
offshoots 1n which larvze flourish

Channelling, and filing 1n of pools, are therefore the
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princspal works necessary in the beds of streams  The
water should be confined o a space 1n width only just
large enough to contan 1t without overflowtng As
Tegards depth there must be bome n mind the ten
dency for a channel to soon fill up with silting mud and
sand

‘The chanselling should as a rule be 1 the direction
of the natural course of the stream otherwise over
fows will cccur when silting begins  The banks of the
channel should be made as strong as possible for
amroals are hable to break them down Stones are
usefol for strengthening these edges The channel
ftself should be cleared of weed 1n places where a
stream has been flowmng quite quickdy we have found.
larve and pupe among the weeds The species of
fine green weed most commonly met with 1 these
situations 13 eanily cleared and if thrown out onto a
dry surface the larve in it raprdly die

The channel banks must be sharply cut  Any smalt
by or sndentation in thewr sides encourages stagnation
weed growth and breeding of larve

A rocky bed 15 difficult 1o treat by channelling but
the didficulties ¢an be ovescome 1f the general pon
cples of a swift stream with sharply cut edges and
free from weeds, are borne 1n mind

The formed channel 1s better left open than covered
with stones as 1 sometunes done except whete a
bridge 1s necessary  Defects and weeds must not be
Tadden from the periodical patrols,

1n cach stream bed, ponds and pools are to be found
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¢ with the stream sometimes

_..crmxéeneraﬂy full of weeds and are
favourite breeding grounds
Occasinally they can be dramed dry by a channe]
mto the mawn stream Oftener the bottom of these
paols 1s at a lower level than the water m the stream
Filling 10 to above the water level with earth or sand,
1s the best treatment for pools that cannot be quite
emptied by dramage The material used should
reach a height that will prevent a hoof mark from
formung a little pool A permanently dry surface 18
also necessary from the fact that anophehne larva
can ewst m very wet sand or rond
In the imstances where drammng and fillng m are
not possible oling may be done  Crude petrolenm or
other ot that will make a fauly stable surface film
ywill quiekly destroy larvi®  Half a pint of petroleum
‘will make a film over about 100 square feet of surface
It should be applied by a sprayer Taihing a sprayer
a sack can be soahed 1n ol weighted by a stone and
, thrown 1nto the centre of the pond  The o1l can also
; be applied by slow dnpping from a tin with a tiny
, aperture  This method 1s useful for automatic re-
application m slowly moving water, or at the wind
ward edge of a pond Theoretically, once a weeh
shonld be enough for re-othng but practically oling 15
\not a success unless 1t 15 done about 1hrce LS weekly
“The drawbacks to the use of ol include the items
\that wind clears the ol from windward to leeward
"that rushes and weeds mterfere with the essential
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of a spring 1 a level prece of ground wnch 1s water

logged up to the pomnt where a natural outlet 15 found

A channel should be cut from this outlet as far as
possible mto the swamp n the hope of getting near
the nising pont of the spnng  The channel should be
deep enough to drain the surface area mn the inmediate
viemty

In the district there 15 a large swamp or rather
pond fed by underground springs or mountan
dramage and full of rushes and other growth This
pond was a fertile source of mosquitoes It 15 situated
high 1n the hills 1n a saucer like depression mn therock
and could not be dramed by a channel without much
blasting of rock and was too large to be filled i It
was moreover within long range of the enemy s guns
A stx inch tron pipe siphon was fixed and reduced the
depth of water by four feet Thus the surface area
of water was very considerably lessened

Trenches with clean-cut edges will often collect the
water of some swamps which can then be oled or
otherwise treated From all vaneties of water rushes
and weeds should be cleared and the undergrowth
along the banks which hatbours mosquitoes should be
cut away and burnt-

AcCCIDENTAL WATER —In addition to the above
forms of water accumulation there are various small
but fruitful mosquito breeding places which are more
dangerous than they seem to be at first sight Many
of them are found close to human habitations tem
porary or more or fess permanent and consequently
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the mc quito 15 ncar its desired ource of buman
bloed

There are very numerpus natne water fountains
throughout the occupred arca.  We have often found
anophelinie larve 1n the overflow waste water from
these This waste water forms a marshy piece of
ground which requres canaliation The camal or
channel should lead into a stream 1 possible other
wise 1t should be ed nto a large pond or pit that can
bu carefully examined and treated from time to time

We have found abundant anopheline lanvz i o
neglected tub or half barrel contaning water atadrmk
1ng supply tap fixed on a pipe w a ravine.  The barrel
was uced to nnse vessels and to catch waste and was
never thoroughly emptied  The men of the adjoining
fantry unit reguily visited this fountan for water
many tumes daly and worse still in the evenings
Malana ¢ases wete occurnng among them.

Tinding lanve 1 hoof marks along the cdges of
streams has been our constant expenence  These
accadental holes hould be at once filled 1n

Two neglected tubs in a vegetable-garden were
found to contain many larve m a distnct othurwise
comparatively free from anophehnes Wvater was
often put into these tubs but they were neser com
pletely emptied A fortmght after the removal of
these tubs some otherwise unaccountable malana 1
a nerghbounng unit abated

Any neglected tin or vessel wih s opening up-
ward and capable of contamung water for over o

4



50 ANTI MALARIA WORK IN MACEDONIA

The cultivation of fish mght be useful to some
extent but we have continually found numbers of
small fish and anophelne larve living apparently
amacably n the same pond

Natural enemies of mosquito larvz probably swst
but do not make such an mmpression on thewr numbers
mn Macedoman waters as would warrant any neglect
of other methods of destruction
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CHAPTER VIIT
PROTECTION OI' THL MEN TROM BITLS

It 15 obvious that duning the course of a multtary
campatgn 1 such a malarious country the whole area
occupied by troops cannot be rendered frec from
mosquitoes and therr larve i the time and by the
means at disposal It 15 of the utmost umportance
therefore that efficient measures should be adopted™
and properly carned out for protecting men from bewng
butten

First among these measures 15 the use of nets at
mght time  To heep out mosquitoes the mesh of the
nettng fabne must be of at least twelve openings to
the mch and a finer mesh of eighteen openings is
phiderable

1t 15 not necessary to desenbe mn full datal the
construction of the nets used especaily as expenenre
has led to frequent improvements The mmportant
fact 15 that in 1917 some form of net quite eficient 3t
properly wsed was untsersally provided

The bisouac  net has been the ordmary form,
Twomen sleep undet each net  The tlastration shows
the arrangeraent  The net 13 covered on the top by

£33
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a movable bivouac waterproof sheet and 1s sometimes
under a sun shelter If it 15 kept 1n reparr and the
sunple mstructions with regard fo 1fs pitching and
closing at mght are carmed out, 1t 1s quite efficient for
its purpose Its handy size and light weght are
mmportant where mobulity 15 so essential and transport
facilitres are so hrmted

A disadvantage of thus  bivonac  net 15 1ts fraitty
Strengthening bands of matenal should be added to
1ts large surfaces  Another drawback 1s that the net
1s low There 1s thud insufficient space especally
head room and consequently men use such espedients
as that of rasing the poles on stones Opemings are
in this way left for mosquitoes to pass through and
the net may become a trap wstead of a protection
The best method of meeting +he difficulty of head
room 15 o hollow out the ground m the intertor for
about one foot 1n depth
. Improved bivouacs are bemg devised as a result

of this years experrence There will be more room
and they will be more fool proof as regards the
closing up arrangement

Failure of efficiency with regard to the net 1s dne
to 1gnorance or neglect of the occupants who from
fatigue caused by heat or work or m some cases from
laziness do not close the net properly at mght The
neglect of the occupants in not repatnng accidental
holes 2lso leads to mefficient protection

On one occaston a surpnse visit was made at mght
toa small umt and we found only three out of twenty
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stx nets properly closed although cases of malama
were of datly occurrence mn this umt A few munutes
rust be occupied 1n clostag the net properdy but they
are esenttal and the frouble 1s well repad.

The miht nets of any form should be 1n place and
closed from mosquitoes at sunset  After fixing 1t 18
well to make sure that no mosquitoes have accidentally
Dbeen shut in
“Sumpl 25 the clostng process 1 systematie dnll
should take place after the tral wmstruction has been
gven The nets should be exaruned as to proper
closure after tarming m time by* someone responsble
and able to 1naist on immediate closare

Repars should not be left to the men themselves
85 1 usually the case but one or more men who can
use the needle <hould be detailed for that specaat duty
A net with a hole may become o mosquito trap

Another form of net 1ssued to the troops this year
%35 shaped so as to fit mside 2 bell tent  There 15
FOTe £00m 13 nets of thig pattern bat they possess
R0 spectal advantages over the bivouae nets 1n
eﬂ‘xucm:y aganst mosquitoes
“:"EC‘“ :D properly close the openings 15 common.
ok aﬁ ound the nets of arow of seven occupied

oPen at mght and have also i uently
found large holes 1 the nets -

1 mosquitoes get i
they are less easily caught

than in  bivomacs  In
Many camps bell tents cannot be used. Im bad
“eather 1his form of protection 1 preferable to that
oF bivouacs  but thus was neghigible 1 that almest
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no ran fell 1 the district dunng July, August and
September 191y

Special mosquito proof huts with wire netting of
fine mesh have been used m certamn parts during the
latter part of this summer ~ They proved very success
ful and might be used with advantage on a more
extended scale next year  An illustration of one such
hut s gien  There 15 much space i them and more
protection from the elements

‘Wire netting and fine fabric mesh have been much
used 1 door and window frames for protecting huts
and dugouts  Thus protection 1s not very relrable
and needs frequent attentton Wood warps readily
1 the hot sun and the edges of dugout opemngs
are often very rregular and crumbling

The ordinary mosquito net used over a bed with
the edges,tucked 1 can only be used 1 favourable
circumstances

~ Al forms of net require mghtly superiision and

protection A mosquito can easily bite a bare shin
surface which 1s pressed against the net

An 1mportant pomt in connection with the proper
use of nets 15 the fact that there are now so many
malaria carrsers  amongst the troops It 1s essential
to cffictently shield these men from bites not merely
to protect themselves {rom re-infection but also to
avoid the transmission of infection from them to
others

Night nets should be used as long as mosquitoes

are prevalent Fixed dates for therr commencement



oy



PLATE \iI

e e
e SR

R TRCTL NAEIL GIOVE ANL  SHORE  TURNED BOWS
VER THE LARE A ER



PROTECTION OF THL MCY FROM BITLS  s5

and dircontinuance are less important than the eircum
stances of the year Anophelines were still bittng an
November 1917

I'ace NeTs —-Tor men who hasc to work at mght
it 13 1ery necessary that the uncosered portions of
the body should be protected 1 some way  Veds
that fit on to the cap or helmet ave provided.  They
have cach a stiff metalning rudway toheep the maternat
from setthng on the cars and nose

These nets must be properly put on  We hase seen
men using the ver with the nag on the cap and the
vetl thus touchiag the nose ears and chun when the
end was tuched into the collarband  Unprotected
skm surface was thas at the mercy of the mosquito

Certain worh cannot be done under seils especially
at the front

Gloves are alw provided for mght work.  The wnst
of the glove 1s not 1s a rule long enough unless the
ran has s slorves well pulled down,  Expenience
has fed to fool proof improvements 1 the dutad of
the veils and gloves af required for another malana
$0350n

*Shorts  tre unlversally worn sn summer Jeaving
much of the knee and thi,h bite  The shurts  now
provided have an eatension whih 15 turned up i the
daytime anl can be tumed down over the bare parts
At night  In the dlusteation the fug of th shorts
15 turned dang on one ide Thereis we urderstand
an order as to tumnmg them down at sunset Ifsa 7
they order b too froqnently dusregarded It scemed t
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and dicontinuance arc fess important than the etrcum
stances of the year Anophelioes were still nting
November 1917

Tacz Nets-~For men who have to work at mght
1t s very necessary that the uncovered portions of
the body showld be protected wn some way  Yuils
that fit on to the cap or helmet are provided  They
have tach a stsff metal ang nudway toheep thematertal
{rom setthng on the ears and nose

These nets must be propesly put on We hise seen
men using the veil with the nng on the cap and the
el thus touchng the nose ears and chin when the
end was tucked mto the collar band  Unprotected
shan surface weas thus at the merey of the masquito

Certarn work cinnot be done under vert  especrally
at the front

Gloves are also provided for mght worh  The wrist
of the glove 1s not as a rule long enough wunless the
man has lis sleeves well pulled down  Expenence
has led to fool proof improvements 1n the detal of
the vetls and gloves if required for another malara
seasot.

Shorts  are uanerdally worn in summer Jeavang
much of the hnee and tlugh bare The  sherts  now
provided have an exvtension which 15 turned up i the
daytime and can be turned down over the bare parts
at night  In the dlustration the log of the  shorts
13 turned down on one wde  Theress we understand
an order as to turmng them down at wuaset  [f=o
ting ordet Is too frequently dutigarded It seemed to
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be nobody s business to mst on this precaution bemg
taken and the men seemed to object to the appearance
of the turned down shorts

In connection with face nets the following expertence
that 1s fortunately not common may be cited For
certan purposes it was found necessary to form a
camp near the bed of a stream of a bad type—te a
sandy nver bed about thirty yards wide with a
sluggish stream about one yard wide spreading iato
pools  Anopheline larva were very plentiful here
and steps were at once taken to deal with the stream
and pools We found that no face nets had been
sued for the might guard This defictency was
immedately reported

Four days later on vistting the camp we found that
this report had just reached the commanding officer
of the umt after passing through the hands of three
departmental chiefs The C O was requested by the
last of these to indent for the vets He did so and
the vells arrmved after about two to three weeks
Eleven cases of malaria ocourred after the lapse of~
twelve days from arrival n this camp before the vels
arrmed  Five of the affected men had been on mght
duty

It ought to be m the power of the medical chief to
send these nets at once when necessary  The medical
department has too little executive power 1n such
matters - —

REPELLENTS —It will be understood that there are
certamn military duttes to be performed at night which
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preclude the uze of any form of face set Some
ingenuty has therelore been exerersed to find a materal
that beang apphed fo the skan susfares will repel
mosqustoes  Substances that have had at some time
something sald in thew fasour w thus respect by the
troops usirg them in Macedonia nclude the following

Crude paraffin

Paraguit (official 1asue)

Streng essential ofls zubbed np m a base sueh as
t1seline

Tar prepaations

Vermueth

The verdicts of the men o g these preparations
Thave 1aned conuderably from  guate successlul  to

the mosquite scems 1o profer tho ¢ with the pre-
paration on

Qur own petsonal expenicace 15 that there 1s & short
penod durmp which these preparations repel mos
quitoes and that tus 15 the penod duns, which the
odonr 13 strong

O of catronella Lept off Witing rasccts for half an
howr  After that penod the oded shig exercised no
sepellent effect

There 15 no doubt that on the whole repelients of
the above hend are useful for @ time and the fisst twa
of them seem tou 4o have the best offoct

Without depending on them shen the presiously
desenbed  precautions are asadable they must be
conndered uselul to those who from the nature of thewe
dutirs have evposed han surfaces at gkt Repeated
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applications of the preparation muwst take place
espectally 1f there 1s much persprration

From practical experrence ve have noted that men
are careless n the matter of talana prevention
despite the numbers of sick they see around them
The men are too often w the ravines and neat water
courses in the evening By sunset oMl men should
have left water courses bathang pools and ravmes
except those whose duty compels them to be there
We hate seen men bathung i the streams after sanset
inAugust  Thiswas of course stopped when reported

Tgnorance should be more combated  There should
be systematic dnll m ant malanad measures  The
French have issued mstructive and amiusng posters
and picture postcards on the subjpect We hate
sterested many wen by showing them the Jarve and
explamung how the mosquito develops and how it
spreads disease  Thus might be done systematscally

In this connection we may refer to the fact that
two newly armved methcal officers told us that attend
ance at the lectures on malaria m thex vecent home
RAMC tramung was optional |

Vhere dugouts are m.ed for shade durmg the
day more attention should be guen to halling the
mosquitees tn them or to drving them out  The

dugout f unprotected by a aet should be
abandoned if possible before twilight



CHAPTER IN
QUININE PROFHYLANIS

Weuue the efficacy of qunmne i the treatment of
malana 15 56 very mathed s value a5 o prophylactc
152 mb;cct on which export opuon has becn mned
and 3 Trom our exp wd
we toay say at onee and eniphatically that the prophy
Tactic value of gunine 10 the doses given has been at
) cvents so meomplete and questiomable that gone
of the other procantions ean for a mopent be neglected
in favour of such practice however universally it may
be carned out

Provious expenence of the rasages of malama
resulted s a practically unnersal adoption of the
takang of qunine as a prophylactic 1 our area duning
the summer of 1917 hotvabstandng this malana
has oceutrod in the case of a vety farge proportion of
the men  In some speczally exposed omts sery fon L
of the men escaped one or more attaeks

Men secenang at least 10 grawns of the sulphate
solution twice a week and often up to 10 grains 4
for a long penod bave beea tzken W with
prmary and recumment Voo may go wo far

3




6o ANTI MALARIA WORL IN MACEDONIA

that 1n the summer of 1917 practically all the malaria
patients had been taking qunne as a prophylactic
in these doses* This confirms the results of expen
mental mvestigations with small doses 1n other
countries

If 1t were possible or advisable to give curatne
doses of 30 grams daily as a prophylactic mstead of
the doses mentioned above the effect would have
perhaps been more marked and if other precautions
are mmpossible or nearly so men mught be protected
1n this way It s likely that the doses that have been
given have lessened the number and seventy of the
attacks and have enabled more men to remam on
duty though we can grve no figures to bear this out

Thorough attention to the other antt malarra pre-
cautions would make the taking of prophylactic
quinine 'y but this th 15 not
always practicable owing to mulitary exigencies

The broad facts are sufficient for practical purposes
They indicate that while quinmne prophylaxis should
still be employed espectally where other precautions
are cifficult reliance should be placed mfimtely more
on the various methods of protecting men from the
bite of the mosquito

We have found that there 1s occasionally a danger
from an excesstve faith 1 quinine  In some 1nstances
this has led to a lessened activity in the more arduous
duections of prophylaxis such as proper attention to
adjacent water and to keepmg bnouac  Rets
repatred and properly closed at night
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In the early days of the Macedonsan campaign men
often evaded their qunine by not beng present at
the parade by bemg away from the centre of the
umt by ejecting the qunme from the mouth and by
other methods  Durect refusals to take 1t were un
common  Tomahe more certain of admuntstration the
medicine had to be grven i solution and sometnmes
the device was necessary of making men swallow after
taking 1t by requnng them to at once mention aloud
thess respective regimental numbers

Personal enpenence of malana and its effects and
the destre to avord them has reduced to an almost
vanishing point any sertous wish amongst the men to
neglect thar prophylactic desage though they do not
hke st

Of the powder tablet and solution forms of ad
munstration the last 1s the most certain  The small
amount of mnconventence 13 more than compensated
for by the certainty of the man getting his dose and
that st will not pass unchanged through the intestine
as mught happen with a tablet It should be gven
after a meal andin the evening

A method of admuustration generally adopted in
1917 was as follows Lxery man had a dose of 10 grains
of the sulphate of quinine 1 solution on Thursdays
and Sundays old malana patients an extra two doses
of Y0 grams each per week and men m very malanal
areas at the front where otLer procautions can only
be partially if at oll observed 1o gramns per day

The question has been sorrctimes aded Is the
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that 1 the summer of 1917 practically all the malana
patients had been taking quumne as a prophylactic
m these doses This confirms the results of expen
mental wvestigations with small doses mn other
countries

If 1t were possible or adwisable to gne curatne
doses of 30 gramns daily as a prophylactic 1nstead of
the doses mentioned above the effect would have
perhaps been more marhed and if other precautions
are impossible or nearly so men might be protected
n this way It 1s bikely that the doses that have been
given have lessened the number and seventy of the
attacks and have enabled more men to remamn on
duty, though we can give no figures to bear this out

Thorough attention to the other anti malana pre-
cautions would make the takhing of prophyfactic
quinine y but ths th gh 1 not
always practicable owing to mihitary exigencies

The broad facts are sufficient for practical purposes
They mndicate that while quimne prophylaxis should
still be employed especially where ather precauttons
are difficult reliance should be placed nfinttely more
on the various methods of protecting men from the
bite of the mosquito

We have found that there 15 occasionally a danger
from ah excessive faith 1 qumne In some mstances
tus has led to a lessened activity 1n the more arduous
directions of prophylaxis such as proper attention to
adjacent water and to keepng bnouac  mets
reparred and properly closed at mght
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In the early days of the Macedonman campaign men
often evaded therr qummne by not being present at
the parade by beng away from the centre of the
umt by ejecting the quinine from the mouth and by
other methods Direct refusals to take it were un
common  To make more certan of admuustration the
medicine had to be given m solution and sometimes
the device was necessary of malung men swallow after
takin, st by requinng them to at once mention aloud
therr respective regimental numbers

Personal expenience of malana and its effects and
the desire to avoid them has reduced to an almost
wvanishing point any  erious wash amongst the men to
neglect thetr prophylactic dosage though they do not
ket

Of the powder tablet and <olution forms of ad
mumstration the last 15 the most certmn  The small
amount of inconvemence 15 more than compensated
for by the certainty of the man getting hts dose and
that 1t will not pass unchanged throngh the intestine
as mught happen with a tablet It should be given
after a meal and in the eveming

A method of admunistration generally adopted 1
1917 was as follows Lvery man had a dosc of 10 grains
of the sulphate of quiune 1n solution on Thursdays
and Sundays old malara patients an extra two doses
of 10 gramns each per wech and men 10 very malanal
areas at the {ront where other precautions can only
be partially 1f at all observed 10 gruns per day

The question has been sometimes ashed Is the
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efficiency of the men affected by prolonged dosing
withquinine *  The question 1s a difficult one and has™
recerved and 1s recaiving attention by experts

On the whole the answer to this question 1s
apparently in the negative  Cases of cinchomsm with
the doses mentioned were very rare gastritss suffi
ciently marked to be reported was not at all common
We noticed a certainamount of deafness and occasion
ally a shght slowing of mental effort The hard wark
of the front line troops i Macedoma has howeser
gone on as usual in spite of the effects of malana
and the hot moist chimate

An mtelligent and tactful medical officer of a umt
conld eastly deal with any :diosyncrasy to quinine as
1t arose without nterfering with routine administra
tion
An important feature of quinne prophylaxss 1s that
1n curattve doses of 30 grams dady the drug might
have a good effect 1n reducing the quantity of mfective
matenal by destroymg the organtsm 1 the blood of
carriers It has been proved that in small doses
quunne has not much 1f any destructive effect on the
sexual forms of the organism and these are the forms
that enable the mosquito to carty on the cycle of
fection

Large doses cannot be given wndiscriminately untd
more defintte ;mformation 1s obtained as to the possible
effects of so much quinine on the constitunon of the
healthy mdivsdual and on hus capaaty for work
Investigations are gomg on which seem lkely (o



QUININE PROPHYLAXIS 63

dissipate the doubt we have at present as to the
adwnsability of giving such large doses fo men 1n
arduons work

Apparently qunine prophylaxis does not interfere
with the use of the drug as a curative agent when the
subject has an attack of malana

Qumine prophylaxis as at present carned ovt 15
from a practical pomt of view a form of mafana
prevention that can only be considered an unsatis-
factory refuge for those destitute of the other better
{orms

It 15 well to bear 1 mind that while kept up to the
extent indicated duning the summer of 1917 the men
takuig the quinine bad malaria m all forms to a verv
senious degree



CHAPTER X
CONCLUSIONS

It 15 evident from the foregoing pages that the anti
malaria work of 1917 1n this area has been very exten
sive and st was successful 1 lmiting malania among
the troops

Military exigencses are such that it 1s inevitable that
there must be exposure to infection and consequent
malaria to some degree under the arcumstances
all the breeding grounds cannot be thoroughly dealt
with nor can the men carry on all ther mght duties
under nets or be always using precautions

While the above s true it 1s but natural that
expenence has shown that even more thorough and
successful work can be carned out, if Macedoma has
to be occupted during another summer

In addition to ponts alluded to m the easher pages
we venture to make the following comments and sug
gestions some of which are already recetving attention
t0 a limited extent

Education of officers and men of all branches of the
local army as o the causes and prevention of malanz,
mght with much adsantage be considerably extended

64 -
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Co-operation 1 ant: malania measures 15 far more
satisfactory when its basts 15 mtellectual  IHustrated
posters and posteards ave tn use in the French Army
Practical demonstrations of larve and wntereshing
accounts of the spread of the disease by the mosquite
would lexd we beheve to more practical assistance
from the units in exposed posiions

A stll closer co-operation 15 adwisable between
executive officers and medical officers expert i malana
as to camp sites where these have not to be fixed
by purely mlitary ewigencses The presention of
cases of malana may be a substantial gawn 1 yeturn
for some wmconventence It 15 also possible that some
twibght parades at maght or morming mught with
advaotage and without military detriment be aban
doned or minumised.
= A regular dnil in net closing and 1n the use of other
ant: malana measures might be mstituted  That thus
15 necessary 1s shown by the constancy with winch
torn and neffectually cloved nets are found  The use
of the gas mask has to be taught by dnlt and the
proportion of men  gassed 1n Macedoma to that of
men invalided by malana 15 absurdly insigmficant

The medical department sbonld be able to supply
mpht away suchitemsasnets andveds  Therequisite
forms could be filled sn afterward. The medical
department in the army has too little executive power
i such respects  \lere  recommendations  lead to
delay and much unnecessary waste of tume and paper

The sonitar) men of umts who have to look afte~
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CONCLUSIONS

I7 1s entdent from the foregomg pages that the ant:
malaria work of 1917 1n this area has been very exten
sive and 1t was successful 1 Lmiting malana among
the troops

Military exigencies are such that 1t 15 tnewitable that
there must be exposure to mfection and consequent
malaria to some degree under the circumstances
all the breeding grounds cannot be thoroughly dealt
with nor can the men carry on afl thewr mght duties
under siets or be always using precautions

While the above 1s true 1t 15 but natural that
experience has shown that even more thorough and
successful work can be carrted out 1if Macedonia has
to be occupied during another summer

In addition to ponts alluded to 1 the earlier pages,
we venture to make the following comments and sug
gestions some of which are already recetving attention
to a lumted extent

Educatron of officers and men of all branches of the
local army as to the causes and prevention of malana,
might with much advantage be considerably extended.
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Co-operation in anti malara measures 15 far more
satisfactory when its basis 1s mtellectual Hiu trated
posters and postcards are in use 1n the French-Army
Practical demonstrations of lanz and interesting
accounts of the spread of the disease by the mosquito
would lead we believe to more practical assitance
from the umts 11 exposed positions

A stll closer co-operation 1s advisable between
executive officers and medical officers expert 1 malana
as to camp sites where these have not to be fixed
by putely rubtary eugencies The preventon of
cases of malaria may be a substantial gan m return
for some inconvenience It 15 also possible that some
twiight parades at mght or mormng might with
advantage and without military detniment be aban
doned or mimimused.

A regular drll in net closing and mn the use of other
antt malana measures mught be instituted  That this
15 mecessary 1s shown by the constancy with which
torn and neffectually closed nets are found  The use
of the gas mash has to be taught by dnll and the
proportion of men  gassed 1 Macedoma to that of
men invalided by malarta 1s absurdly tsignficant

The medical department should be able to supply
night anay suchitemsasnets and vals  Therequste
forms could be filled in afterwards The medrcal
department 1n the army has too hitle executive power
mn such respects  Mere recommendations lead to
delay and much unnecessary waste of tune and paper

The santary men of units Wwho have to look afteres,,,
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patrol and other anti malaria work should be the
best men avalable and not as 1s sometimes the case
chance men perhaps unfit for other duties On the
syrface therr mcompetency may not be so noticeable
as 1t would be 1n the case of other duties but 1n Mace
doma particularly special ability and trustworthiness
in these men s essentral  All these men should have
been taught and should have been examined m the
practical pomts as to malaria and 1ts prevention

Canalisation and stmlar work should be begun earlier
1 the year evenin Marchor Aprl  This must depend
to some extent on the rams which destray such work
but a lot can be done as the waters subside with out
lymng accumulations It should be borne in mind that
though 1n 1917 the very extensive biting began early
in June there were many prumary malaria cases 1o the
earlter months of the year  After a warm spell larva
will be found. If these early mosquitoes are destroyed
obviously a useful work will have been accomplished

The hibernating mosquito should receive special
attention i the winter and spring months  Early 1
November mn two days a few mtelligent men spectally
put on for the duty secured over 3000 female ano-
phelimes tn and niear two camps adjonng two villages
In the camps themselves the average number caught
1n each tent between the double layers of camvas was
five and 1 the darkened dugouts they were
caught by scores  They can be caught : such shelters
espectally after T Dug outs” requwre almost

daily attention -



CONCLUSIONS

Civil labour should be nsed to 2 greater extent where
politically possible  1f and where such Iabour 15 not
arailable then defintte antt matana contingents mght
be formed from labour battalions The antt malan,
work 15 as essential 1 Macedonsa as the reparr of
10ad> and the labour for 1t showld be organised just ag
much as that for road making and other Durposes In
this way sklled workers would be gventually perpyy
nently available It 1s hardly far to Put ths faboyr
on to front lne umits  Even if there 1S tume or oppor
tunity for 1t to be so carned on syep Labour 15 pot
regular or skifled

Fnally we consider that wsufficrent notice 15 {gq
often taken of lapses of care on the Part of mdividugg
1n protecting themselves and others from €Xposure g
needless risks of mosquito bites The duscover
such 1items as faulty nets or ne;

¥ of
glected water €Orseg
should involve serious consequences to the of

ender ag
surely as any important mihtary offence woulg do
The photograph showing a bell shaj MOSquitn net
n a tent was not taken purposely to

67

show the hole
converting 1t mto a trap It 1s \mmrtunately an
only too common sight and 1ts consp:

1CU0US posytion
in this case shows how httle notice 15 taken of Suchy
neglect

The stance has already been mentioned of a Tught
visit to a camp where 1t was found that only sy
cent of the men had taken the trouble to close they
nets properly The only censure i the case of
which we heard was apportioned to the oficer Whoo
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made the discovery for not properly notifymg his
visit before examining the nets of the unit.

There 15 no possible doubt that mndividual neglect
of the simple precautions at hand has accounted for
very many cases of malaria and such neglect should
not be treated so lightly as 1t 1s 1 many cases 1 such
a mal country as Maced:
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