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THE FINANCIAL ADVISER,
MiNISTRY OF FINANCE,
CArro.

SIR,

The Anti-Malarial Commission have the honour to present
herewith their preliminary report describing the steps taken to
check the spread of the disease and recommending their continuance
and extension.

The Commission wish to record their great obligation to your
Ministry for its ready financial support and to the British Military
Authorities and various Departments of the Egyptian Government

for their general assistance.

We have the honour to be,
ST,
Your obedient servants.

{-\':‘{;Hr'rf] P. M. TorTeNmHAM (f'iliiil'lzl;i-H).

W. Ancus, Lt.-Col., R.A.M.C.

A. GRANVILLE.

L. H. GouesH.

J. FErRGUsON LEES.

E. H. Liovp.

R. E. MoNTEITH SMITH,

C. P. TrOMSON.
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INTRODUCTORY.

The Anti-Malarial Commuission’s Preliminary Report deseribes
an examination made into the presence and extent of malaria in Egypt
and the measures taken and proposed in order to prevent the
spread of the disease and ultimately eradicate it if possible. The
Report 1s divided into two parts, the first containing a general
account of the Commission’s work and views ; the second describing
works and proposals affecting various specified centres and localities
where malaria is being attacked.

|l| g‘t-rulr'ni, lllE" f!uréilit':t! ir~ l.h;r.l hL.‘Ii:H‘i:i. ]t.llrl'-_' uxixrvm i]| Th!‘
oases and in the ilt’l-l';.f[l]lillll';]lltli_l of the Suez Canal, 1s now Iniore
generally present in Egypt proper. It 1s the Commission’s opinion
that 1t might in time permanently infect the whole country, and
that a campaign against it is necessary :; certain immediate measures
of prevention have been carried out.

The report notes that the two factors contributing to spread
malarial infection are the presence of anopheline mosquitoes and the
presence of infected subjects, and that it is against the former that
the campaign can best be conducted. There is a considerable water
surface in the country on which mosquitoes breed, while closer re-
lations with the East since the war and improving communications
have multiplied and spread infection bearers. Some of the mos-
quito-breeding water is found in the yet unreclaimed marshes of the
northern Delta; much of it results from defective agricultural
drainage and canalization ; much of it comes by infiltration from the
Nile flood, though, owing to this annual phenomenon’s extending
into the cooler half of the year, the harm it does is fortunately less
than 1t might otherwise be.

Great irrigation works, begun or in preparation, are ultimately to
reclaim the marshes and will improve drainage and reduce infiltration
water. These projects have partly relieved the Commission of the
necessity for proposing any very large and costly programme, but
their full effects cannot be felt for many vears, and meanwhile
other measures are of urgent importance.

Detfective drains and canals may be improved, the proper design

of new channels may be assured, legislation may restrict danger




— VIII —

from agricultural operations near cities, whilst in such areas or in
spots where malaria already exists, local |'J'1.11""-"='i“H against infil-
tration water may be obtained by filling 1 or by various methods
of draining off. Similar measures may be adopted in urban areas,
and fz\'_[.w.r‘.iwu.‘ma are being made In Cairo. Concurrently with the
execution of remedial measures, the Commission urge that the
closest attention be paid to all works or undertakings likely to
create new sources of infection, and that they be prohibited, or
only allowed if they can be made to a safe design.

While the Commission consider the position 1s grave enough
fully to justify these recommendations, they are hopeful of the future
if all Government Departments collaborate in preventive measures.

They recommend that the Commission sit permanently to exer-

cise general control over the campaign.
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PRELIMINARY REPORT

OF THE

ANTI-MALARIAL COMMISSION.

PART I.-GENERAL.

Formation of the Commission.

Towards the end of 1916 the attention of the authorities was
called to the possibility of Egypt’s becoming seriously infected with
malaria it a series of high floods, similar to that of 1916, coincided
with the entry of large numbers of malaria-infected troops into
Ii]er_r‘\_‘pi'_

On December 9. 19186. the |'=JH{J\\'iI|;' letter was addressed i:}‘
H.E. the High Commissioner to the Financial Adviser :—

“The time seems to have come when we are called upon to
take steps in the direction of an anti-malarial campaign
zlf_{;li]ih‘. illl':%ril[il{iu‘_ni i:| I‘:Lj‘l.‘.[’.l‘

w i]'[ F]m ;1.|»+.-m'u of 1rl_zi|z|.i‘i:|. the l'X']-.*i"'l]f'i‘ ot r]u' :i-.?]tifl]]f‘]t.‘ti
!|i{_J.~%r||ifln i[] f‘l‘_{'_\'}rl' was not of :4-?|‘f!|li-% i|i|]mr‘5.'{.]\<‘l"-1 now,
however, that we have had so many malaria-infected men
brought into Egyptian hospitals from the Western Oases, -
Salonica, and :\I(‘.-«'(Ifmlriflif.‘i‘ there is 4 grave {!:l.llg't‘]' that
malaria may permanently establish itself in Hgypt through
the medium of the Jlu_r.mltli!!l.

* Much, I know, has already been done in the neighbourhood of

the Suez Canal to deal with mosquito-breeding areas. and

perpetuate the successtul results of the anti-malaria measures
taken some years ago in Ismailia. More. however, seems
required to be done, even in the Canal ares. but my remarks
especially refer to important residential centres, such as

Cairo and Alexandria, where little or nothing has been done

to cope \\'iT|l T]lt.‘- IIL'Ht;'lIEI‘r': 1‘\‘”. The c‘.\'[a{_‘r‘if‘ru‘v f]le auntuman

of the residents of Gezira will suffice to show in what danger

they, and others similarly situated, must always continue
to be, unless adequate measures are taken against the
mosquito.

** These measures, to have any chance of success. must be well
thought out, thorough and systematic. They will, perhaps,
imvolve some expenditure, but the object in view is worth it.

“ It is very important that we should not lose any further time,
but have these measures decided upon and put into effect
before next autumn, when the danger of malarial infection
will recommence.
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}"('1'il-ii"|1 of severa (vl {!_1’|!:l.1'l ments.

& The assistance and co-0 |
and other, will be necessary

Finance. Medical, Public Works,
mav alse have
the 1't';_"1|li1FiIJI'|.~ that the

for success, and we io invoke the aid of
Military ‘\'i!ihn]'ii_\' to enforce _
f‘:llll]l.‘lil_"]l nmay I‘(‘illiih‘-, The whole uestion, therefore.
should be entrusted to a strohg and
the l{i_'inn'ITtl_l'Hi'h l'lllli'i‘l"lll"l], H|mHM he r“E”"'-“"'”'-’d.

| competent committee,

in which
General Sir Archibald M
in favour of a vigorous
olad to nominate military repr

= \\'gll vou kindly let me have vour views as to the composition
n]“Ii&t‘ above i_’(}.Tilll'llllT{'.l."”

[urray informs me that he 1s strongly
&L"Illi'lll_llH{iI]iT{r :'.".Jnjl;zi;-_fn and will be
esentatives on the committee.

[n consequence ol this letter a Commission was formed, repre-

sentative of various Government Departments.

The Chairman was the Hon. R. L. LINDSAY,
of State. Ministry of Finance, but. on his taking up other duties, he
was obliged to leave the Clommission, which. for the greater part ol
the time it has met, has been composed as follows :-

l'l|{1_1".|'-H|'i'T‘{.'1i_il"\'

Mr. ToTTENHAM, 3]i1iiﬁll')' of Public Works, Chairman.

Colonel FowLer, R.AM.C.

Dr. GoopmaN, Department of Public Health.

Dr. (xoUGH, _“iJ‘liH.TT_'_\' ot .\g]'il'llli'lll'i‘ [_|“}I11ir]1}[:i[:§,{i[';|l SNEC-
tion).

Dr. Granviine, C.M.G., President Quarantine Board.

Dr. Frreuson Legs, Department of Public Health.

Mr Lroyp, Main Drainage Department, Mimstry ol
1’1111“[' \\'cn‘l\'s. .

Mr. MonTerTe Smith, Ministry of Interior.

Colonel FowrLer was preceded by Captain Baur and has been
followed by Colonel ANGUS. Dr. GoopMaN retired from Governiment
service in May 1918, not before completing his invaluable work on
the Commission by helping largely in the 'I_III'{_’|JEI]'E|”H|] of this Report.
His place has been filled by Major Tromson, D.8.0., already intro-
duced into the Commission at the end of 1917. '

The terms of reference were as follows :
To consider and report upon what effective steps can be taken
(a) before the next Nile flood ; (b) subsequently, to destroy or
reduce the numbers of fever-carrying H'lfJZ‘-'.illililHl'H n I'IQ\']»I..
more especially in highly populated centres. -
| It was clear from these instructions and from the composition
of the Commission that a scientific investigation into malaria in
1‘;5_;_‘_\‘}11 was not vrrllh-ln]r]ul'('({ at the moment, but rather a combined
n_*i?n:'t by the various Government Departments concerned to deal
with the problem in the light of existing knowledge.
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the next Nile flood (1917) precluded any complete study of the
t[_m'-r'.liﬂll, HH{] a II!lIEIiH‘I' of su b COIMm ||li|» were IiﬂTE'iUH' itllirliil to
report to the Commission, with the least possible delay, as to the
most urgent measures necessary, and at the same time make sugges-
tions as to further investigations and measures for the future.

The Sub-Committees re ported on

The measures necessary to deal with cemtres of malarial
infection known to have existed in lgypt for a considerable
time :

(1) 'I'|u'- puez Canal distriet.

(1) The various Oases.

(B) The measures necessary to abolish 1nu.~:_r1:_1i!u h]_‘ee;wling
]ylm'u:ﬂ in ]]III}_!',"IJ‘\' lm|1|!i;zlt't| centres :
(1) Cairo.
(1) Alexandria.
(1) The large towns of the Delta and Bl Faiyam.

(C) The measures which might possibly be adopted in order to
ciiminish the breeding of mosquitoes in 'wmuhm il areas.

(D) Anti-malarial legislation.

The work of the Commission has heen ]ar'irlt'f}m”_\‘ confined to
considering and dealing with the recommendations of these Sub-
Committees and referring to the Minist ry Finance for the grants
required to carry out such immediate proposals as were approved b
the Commission. An account of the work done by these Sub-Com-
mittees and of the recommendations made forms Part II
report.

of this

Malaria in Egypt.

Malaria is not ordinarily an epidemic disease which breaks out
numbers of people with an acute
die or recover in a short period, after
which they are no further danger to the community. I

from time to time, infect I?I” ]1]"1
illness of which they either
; 18, on the
contrary, when left to itself, a disease which is persistent or

endemic
i the district infected. and persistent or chronic in the

mdividual
th rate to any
great extent, but I:'i';!i'll]-‘l]l._\' enlarges its scope and infects a areater
percentage of the inhabitants in any area infected,
ually to a general lowering of the

attacked. It does not show itself directly in the dea

and leads grad-
e vitality of the whole population
and to a general increase in the death rate. The gradual nature of

its onset and the im-..|-\|pi‘i1..=1« effects of the disease. when only a

small proportion of the }mnuflnnn 18 infected. tend to masl its pro-

gress | Iml once 1t 18 established. ‘.\i” persist and its evil effects will

continue until effective measures of prevention have been taken.
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ad of Malaria.

Factors affecting the Spre ‘
two factors are necessary to

Modern research has shown that

1 of malaria m any country. .
heen shown that malaria has |’f‘_;fl1]l t0

are imperative if the spread is to be
may he necessary t‘m'init'{-‘,\

the spreac When these two factors are

co-existent, and when it has

spread, |:|'u\':'ni'i\'(- measures

H!.nmzmi. The extent tO which Ihi‘_\'
careful consideration.

The two fattors are: :

(i) The presence of mosquitoes of the anopheline group.

(i1) The presence of persons infected with malaria. whose

blood contains the sexual form

can .~=|II'¢‘:1[1 the disease. The

ol the p:n':a.»'ih-.

Neither of these factors singly
mosquito cannot originate infection, and anophelines may exist, as
they did in England, without malaria.
: in the absence of anophelines, as in the classical

(ases of malaria do not give

rise to ‘|i]ill'l‘1'if!]|,
example of Mauritius.

It may therefore well happen that either factor may exist
.‘-%E‘[r.'li':lT'l‘!_'\‘ Iin different parvs of the counftry and l'fl]l\' ."—-"i\"' rise to

infection whel both are :Jt'l']lli‘ll[':i”I\' llt‘fl11g||1 'r{.!l';{"li!!‘T.

The Human Factor.

The malaria carrier forms the less profitable study from the
point of view of ]:rt’\-'vnl'inu, [t 18 not |r1‘.-u-f.'if-.-|lsl{‘ to prevent the
free movement of malaria cases and. therefore, the importation o
malaria carriers mto a malaria-free country ; further, once an en-
demic centre is established, it s quite impossible to discover each
ase of !‘.|:|l:1:'i;'| and dest roy the billions of 1::|l‘;1.~;iit-.~= it fosters.

Celist

The Anopheline Factor.

The ::1lll'|=ht’li|u‘ factor is the one therefore that has chiefly con-
cerned the Commission. A complete mosquito survey of |_‘l_‘-_:._\'[a1 is
undoubtedly necessary, and is being undertaken, but for the moment
it is sufficient to state that ;Hlnplﬂilu\ﬁ breed mm Egypt, as thev do
wherever the climatic conditions are favourable : in marshy t'“i-iJlI]'ilWh'
malaria is found to be endemic. ‘

Both factors essential to the spread of malaria occur in Egypt.

Malaria Statisties.

Endemic malaria is shown chiefly among children, adults ac
:_ill.ll'ill.};' a certain amount ot 'thnll!:-ll-‘\' at the expense of lowered
vitality. The amount of malaria in any given district is therefore
not easy to determine. ol

The llﬂl]n\\'-l!];:' methods of determination may be i‘l.‘lpiu\'t'ii .

l:l]\'m;._l' statistics ol cases freated 1n E\u«:hil;l]x or IrI‘E\uEu]\'. or

using death statistics.®

1 15 notoriously unsatisiactory ; ertain .‘I_:n:'uw relating to « ivil and military
[ |

vases are siven in an Appendix as at of the f
A i B : \|'. endix as an imdication of the presence ot 18 1Im

not ¢lnim to record the amount present in any given area or group of persons

he eountry and do
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distriet
T |.'l' ‘.‘”:‘}'i"‘lllll” .

o it it
4 antialely. *
i[5 Or |'|I”'-"-'.

Taking spleen counts. This method is much more satisfactory
and has been carried out in Egypt in certain districts, as
shown in an Appendix.

.\Iéi[(ill.u' ]]]...;;I t‘.\'.‘]I'|.-i|3;1l'ir|r|:-~ ul' & !"IfIHiflt‘T;fIJIl" i'||.:l|J]]"‘1' of t'i!”ll_i'!‘}l
in the district under scrutiny. This method is probably the
most exact of all. but 1't'1{lli['t'h a ].‘ll';‘i']' staff than has. up to
the present, been available.

A |'ulr|[a[<'1't*1' estimate than we now possess of the amount of

malaria in }‘:.L'j_\']li ]'t‘t|1lir‘n'.~'. to be made. but for the present it will be
sufficient to use the method of spleen counts* to gauge the success

of local anti-malarial measures.

Possible Spread of Malaria.

A country in which anophelines breed freely and in which cases
of malaria occur may undoubtedly long remain without any marked
increase of malarial infection. There is nothing to show that Egypt
has ever been generally mfected with malaria ; its dense population
at various periods is evidence to the contrary, and yet it is probable
!'ffa!T ;Irl"]J|I(']i1:t‘h have bred and cases of l'll;l];:i’iil have occurred in
Egypt for a considerable time. In all probability there is a point at
which the mcrease of one factor or the other—human or anopheline
disturbs the equilibrium and leads to a generalized infection. The
point at which this oceurs probably depends upon climatic or other
conditions special to each country, but. once reached. the disease
tends to spread until the country becomes gradually depopulated.
[t h';ai'(';ni in this way in ancient CGreece and later in “”'."' and,
according to certain authorities, largely contributed to the decline
of the Greek and Roman peoples. Too much stress need not be laid
upon these historic parallels as likely to be repeated in Egypt, but
the Clommission calls attention to them as suggesting the necessity
for gauging the increase of the two malarial factors with the
greatest care.

[f it could be proved that conditions were stationary, it might
he possible for the Commission to confine its recommendations to
such measures as were necessary to enable them to be accurately
gauged—a malaria and an anopheline survey—and wait develop-
ments. There 15, however, considerable evidence to show that the
two factors are not stationary but are gradually increasing.

Tendency of Malaria to increase.

[n the first place, agricultural drainage works have not kept
pace with the irrigation improvements made in Egypt during the
last two decades. There is a much larger supply of water, and
though improved control has in the greater part of the country

*

age of ten, for

dren showing

Spleen counts are made by palpating the spleens of children under the
enlargement. The amount of malaria is indicated by the percentage of such chil
enlargement of the spleen and by the average degree of enlargement,
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reduced the quantity used per feddan. larger areas are now culti-

i Al ol W
ated. varticularly with rice and oth i
o e h lifficulty of adequate drainage, undoubtedly

T Wel t'|‘|11|H, 'I‘I:if’h'l" 1_'“1“”1]1]_“.\'.

in conjunction with the
allow the anopheline greater 0]

Drainage already occupies an
gramme of Egyptian Public \\.'uri;.ﬂ.. _
g for I']i{‘ :1]|=I]r||t']Hi:L‘ to ]i'll"i'f‘ilhi'l, 1I|:‘ f.I.‘IlII';__rl']'
]‘i.’ l“ll]i]ll-“'-}l[‘l!, [1:|1 not

wortunities for breeding.
J important place m the pro-
but for the present there 1s
ample opportunity  the
from districts where rice 1s grown may .
oliminated. by careful watering on the part of the t'lt]il\';!illu'ﬁ: .;ml'l
the Commission can, at present, only r-‘nnhl'r|l| the "t.'“l'||[h|“'“|_"| ::_ll
previous investigators that the prevention t:il mosquito {.'r.m'“m““f in
rice fields is impossible. In order to minmmize the r{-.anlil'm.u ft:m;_r:;r,
the Commission have proposed legislation by means ol '\\‘[H{'}l the
cultivation of rice within a given distance of large centres of popula-
tion will be forbidden. - .
As recards the danger of infection, in newly irrigated areas of
land in districts not previously malarial, owing to the ]‘m:ta.k'!hi]'ti'\ of
badly planned irrigation or drainage systems, the Commission recom-
mend that when such areas are originally the property of the
Government, o

when permission to draw on the water supply of the
Nile is given, arrangements should be made whereby the whole
}‘lilﬂil-lTlg'. and the working of the irrigation system should be ni.;:.ti-:-
subject to the approval of the Irrigation Department, with the advice
of the Department of Public Health.*

In the second place, improved means of communication have
not only rendered Egypt more liable to infection from without, but

have also made movement within the country from one possible
malarial centre to another much easier and more i'r-»-q_m-m-. Freer
communication with the Oases, which are largely infected with
malaria, must tend to spread this form of infection throughout the
country. Also, since the outhreak of war, there has been a large
and continuous importation of malaria cases into the country from
India. East Africa, ?\Il‘.:-:_(']]]tﬂ.‘ll'lliel‘ Salonica. Sinai, and Palestine ; a
l"(l'H.‘-'&iti_rlT'.‘l.]]!t' E:!’u]m'['ﬂn'rl of 11!!'.\'-:‘ i]u’,;{n‘ll-:i Cases ||;i\'w !u‘f‘n f)]‘ fl_:p
malignant variety. With the opening of railway communication
with Palestine and the freer communication with all parts of the
Turkish Empire and the Bast which is likely to result from post-war
reconstruction, this importation is likely to continue.

The position is, then, that both the factors necessary to a spread
of malaria exist together over a considerable part of Bgypt, and
whatever evidence exists points towards their increase rather than
their diminution,

* Both these special recommendations recarding v

with in the section on Agrieultural Districts
I Malignant Tertian Malaria is the most
little tendency to spontaneons eure

ice and new areas are more fully dealt

rions of t shows

1e three forms of the disease.

and, untreated, is frequently attended by grave compli-
tric or cardiac, I
» e P Tt " < - - F s
3 B e Pertian Malaria is due to a diff rent parasite. As its name implies, it is & much less
serious disease, and, left untreated, tends t

in the acquisition of such cure.

cations, cerebro spinal,

0 & spontaneous cure, with of course frequent relapses
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The Factors of Temperature and the Nile Flood.

In connection with the probability of the spread of malaria in
I':?-".\-F”- the quest ion of temperature 18 of considerable Elnf:frl'l"riilm',
The breeding of anophelines, as well as of other species of mosquitoes.
is very largely regulated by temperature. Below a certain point,
which probably differs for the varions species and depends also upon
other chmatic conditions, breeding ceases—that is, the larveae cease to
t!_i"\'i'ltl!]. “Iil i ]{']II'_{ 1|1lii'.~.('|'rll. }af'['inti i|llI'i'Hj_3‘ \\'il!it‘r' :]nvr; not ]]r ;Iill\'
way prevent the most active breeding during the summer months
and the consequent severe imfection of the country with malaria :
Northern India and Salonica provide instances of this.

Now, the rise and fall of the Nile Fll'l)||ilr't‘..-' in I':_L{'I\'}lf a variant
found in few other countries. During and for some time after the
flood, the area of possible breeding-places is enormously increased.
lf, therefore, during the whole of this period the temperature con-
ditions were favourable to mosquito breeding, a very great increase
in the anopheline factor would result, which, granted the existence of
cases of malaria, would naturally cause an annual spread of malarial
miection,

A mean i[ell.'fl\' temperature of below 60° Fahrenheit may he
taken roughly as the point below which mosquito breeding is
probably reduced to ml, and remembering this and taking into
account that the infiltration water remains for a considerable period
after the Nile has fallen, it will be found that the increase in potential
breeding places in Egypt due to the flood extends over the months
ot ,\ll}_{ih[_ Ht‘lluli‘!ll}n']', October, November, and December, whereas
the temperature conditions favourable for breeding are practically
confined to August, September, and October ; that is, the potential
breeding period of five months is reduced to an actual breeding
period of three months.

[f the Nile flood began in April instead of in August, it is
extremely probable that Egypt would be a highly malarial country.

Breeding Places of Anophelines.

The places in Egypt where anophelines breed may be divided
into five, of which the first is less mmportant than the others.
The four main sources of trouble are connected directly or indirectly
with the Nile and its dependent irrigation system.* These various
divisions are as follows :-

Desert water.

Permanent marshes or lakes into which most of the arterial

drains of the Delta flow.

* As far as is known, the various species of ;mnluh-.‘lj]n'r- that breed in running water, and
which are found in India, South Africa and elsewhere, are not found in Egypt, but this point
requires further investigation.
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Badly aligned canals and drains, fostering vegetation ; and dead

ends of canals.

Borrow-pits.

Outecrops of infiltration water.

The flooding of the land which oceurs
included. because the water does not stan
the growth of vegetation, and further, it wnd
; g of the larvee ; wave action 1s also

in basin irrigation is not
| ][I]IIQ' i"TIl'JlE_L']l to allow of
contains fish and water

insects which prevent the breedi
a deterrent factor.

Desert Water.

Rain water as a source of mosquito breeding in Egypt can, for
practical purposes, be neglected, except for the rain water collected
in the hills or in the higher ground in the desert in certain districts.
This forms a little system of its own which requires notice.

When it rains, the water collects rapidly into the wadis, which
become river-beds of considerable gize. In ]::n-»ill}_" through these
wadis the water is partly lost in the faults in the rocks, and the re-
mainder may be poured out upon the desert, often cutting deep tem-
porary channels in the sand and finally either soaking mto the sand
or being lost by evaporation. The water which passes into the faults
in the rocks and that which sinks through the sand forms a special
variety of subsoil water, differing entirely in its origin, levels, and
movements from the subsoil water of the alluvial plains of the Nile.
Occasionally, as at Helwan, it bubbles up in the desert in the form
of springs, which diminish in size or cease altogether during summer.
In many places, traces of it may be found by digging in the desert
sand. It is always many metres higher than the subsoil water in the
‘\‘al-“t"\-‘ of the Nile.

This desert water, :n‘l';l'nding‘ in the |u\‘.'n'|'-llk’il|::‘ parts of the wadis,
in footmarks in the bed of the wadis, in holes dug in their neighbour-
hood for drinking purposes, or in the marshes created by springs,
forms excellent breeding grounds for anophelines. ‘

As regards the four more important kinds of breeding places,
these often occur together, but in most districts one or other of them
is predominant. Particulars are as follows :

Marshes and Lakes.

The bulk of the irrigation water drained off the land passes into
channels which tail into the series of lakes along the northern coast
of the Delta. :

_Tl'l('sc': lakes are plentifully stocked with fish, ete., but their
borders, which are covered with vegetation, are most favourable to
JT‘IOS('N_lil(; breeding, and in the great belt of land running ;1L’|'|I ss the
Delta to the south of the lakes the country is very J:ul:ra'l'\' water-
logged 1.111.11.'51]‘5_{ the flood and winter months of the I'\'vn.r.h Over the
whole of this belt and over the lakes themselves the problem of
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mosquito prevention is soluble only as a part of the great programme
of drainage and land reclamation which, it is understood. may be
resumed in the near future. As a water-logged condition renders
land unsuitable for cultivation, the population within this area is
small, and from a malaria point of view, therefore, the necessity for
undertaking preventive measures here is not pressing, so Izm;__" as the
country can afford to leave the land uncultivated.

Badly aligned Canals and Drains.

How to stop mosquito breeding in badly aligned canals and
drains or in dead-ends of canals is a problem which is familiar in all
countries in which anti-malarial measures have been undertaken.
Its solution presents no special difficulties and it is understood that
strong recommendations for rectification of such channels have been
made by the Ministry of Public Works in view of the provision of
irrigation by free-flow at all seasons of the year,

Borrow-Pits.

Borrow-pits, and especially rallway borrow-pits, which are far
the most numerous, by collecting waste water or allowing subsoil
provide innumerable breeding grounds for mos-
 Delta and, to a ccrtain extent, Middle Egypt.
In order to complete their measures for the abolition of mos-

water to outerop,
I|'E1ji'!'u";: all over the
quito breeding places in populous centres, and to prevent them
from being rendered ineffective, the Commission therefore propose :-

That in no future railway construction should the formation of
Ia::rr‘m\'-]uil.\« bhe allowed.

That, as also explained later in the Report, in the neichbourhood
of the nine Mudiriya towns included in the Commission’s programim.e
steps be taken to fill in the raillway borrow-pits.

That in any future extension of the programme to other popu-
lous centres, sums for dealing with railway borrow-pits be included
mn the funds provided.

The Commission do not, in the meantime. propose any measures
for dealing with the nuisance in rural districts, not hecause such
measures would not be desirable from an anti-malarial point of view,
but in pursuance of their policy of asking only for such credits as will
show a maximum result.

Outcrops of Infiltration Water.

[nfiltration water which partly accounts for the formation of
the marshes, Jakes, and borrow-pit pools described in preceding
paragraphs, is in its formation of birkas and its general influence
on the condition of the country of such importance as to warrant
separate consideration,

o
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Infiltration Water.

| of malaria due to infiltration water
be settled in the campaign against
f the Nile Valley at any point

land to be as a whole appre-

How to prevent the spreac
is the most difficult problem to
the disease in Egypt. The section (
north of Asyiit shows the cultivated
ciably below the levels of the river in high flood. The question of
l'{}l'{llll‘.il'lif. the dangers from the obviously great degree of infiltration
there must be under these circumstances 13 closely allied to and in
fact is part of the problem of subsoll water, }\'hit-h 1S n_»l' .T]w ‘I{,_':I‘E‘;!I'l_'sl-
importance to Fgypt m connection with .'lg.{!‘l{'lTH'lH‘l’. irrigation, and
public health. The movement of subsoill water deserves closer
studv than it has received as yet, and it 1s hoped that, as soon as the
War is over, a comprehensive investigation into 1t \\'ill be made.™

Brieflv. subsoil water begins to rise shortly after the commence-
ment of the Nile flood and attains its maximum level somewhat later
than the river itself. Its rise is gradual and is conditioned by 1ts
distance at any point from the Nile, by the nature of the subsoil, and
by the period over which the high level of the Nile is maintained. In
low-lying places it frequently emerges above the surface of the
ground ; existing birkas are increased in size, marshes become
lakes, and land previously dry becomes marshy. The Nile flood,
after maintaining its maximum for a short time, begins to fall rapidly.
The subsidence of the infiltration water is very much more gradual,f
so much so that large collections of it may remain for months several
metres higher in level than the Nile in their immediate neighbourhood.

[f the immediate checking of malarial infection, in so far as re-
gards infiltration water, required general measures for the reduction
or control of exceptionally high Niles, the position would be far
more serious than it is. Fortunately, lesser measures should be suffi-
ciently effective, for the flooding described is of immediate danger
only in districts in which anophelines normally breed and which are
already infected or likely to be infected with malaria. Ultimately,
as infection spreads, all collections of infiltration water would be
sources of danger, but for present purposes the danger of subsoil
water i1s that its rise temporarily enlarges or increases existing
breeding places, and this danger is increased by a succession of high
floods; in a district already infected a considerable extension of

* See Appendix No. 1.

+ The reason for the slow natural returmn of infiltration water after the river has fallen has
never been demonstrated by experiment and requires further investi

. wtion It probably depends
he fae at tha snhs o] : g | AR I

n}[.] the 1_-1t1 that the snbsoil water rises comparatively easily through a sandy soil until it reaches
the surface under the pressure of the height of the Nile, but its return is iﬁa[:ulnwl by the layer

of ml[.-.t on the surface, consolidated by the aEr B AhE o s Love it that 1t Fontains 4 i
collection of surface water for some time after the level of r"-ﬁ"al-lln‘.ll-‘l \\--\:.:- ]1]-».- ; Ilil\l . (I-l”]li'
impermeability of this mud is shown in practice by the smaller i|-|-i:r;..1i.‘.” .‘;|.”L|,|.-.;._ ,‘._I‘..‘_.[”Ih\ I|I,,.
cultivators, which, though thay are carried at a higher level than ‘.i|u-l_~|-.:-rra:||| im-- !..I“.N.l |Irm-l|;1ril'

of their contents by seepage.
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infection may be expected to follow repeated outerop of the subsoil
water, varving in seriousness and permanency according to the
{i,l’;{T'r't' in which the district is populated.

The very large works which would control h igh Niles are, with
other projects for draining and reclaiming large areas in the Delta,
actually in process of preparation and execution in the interests of
agriculture, /Such works are the @White Nile Dam in the Sudan and
various undertakings on the Blue Nile; these will enable the maxi-
mum levels of the Nile and the length of their duration to be reduced.
Comprehensive works to improve the drainage of Lower Egypt,
already far advanced in two large areas and only interrupted by
the war, will, it is understood, throughout seven-e ighths of the Delta
lower the general level of the subsoil water and ta p and lead it away
when it tends to collect in low-lying areas*

The first of the Sudan works cannot. however. be completed
for several years; the drainage works, though they will from the
moment of commencement beneficially affect the areas in which
they are executed, can only be undert: aken progressively, and it may
be a number of years be fore certain areas are benefited.

With regard to the problem of how to deal with subsoil water,
having in view the I.um stated above limiting its immediate im-
portance from a malaria point of view, the Commission have come to
the three following conclusions :—

That any general attempt on their part to deal with tem-
porary infiltration water due to Nile floods is quite out of
the question, general prevention being only gradually
attainable by large undertakings ; reference has been made
to these.

(1) That the endeavours of the Commission to deal with it
should be confined mainly to those local centres where
endemic malaria is known to exist and where high floods
aggravate the danger. -

(1) That, in addition, attention should be paid to certain
areas, of which the Gezira and Giza districts of Cairo are
good examples, where anophelines normally breed and
which, although a few cases of local infection occur. cannot
at present be considered as local endemic centres. Owing
to the importance of these areas as centres of }H)Iill]iili}ll
and as places at which cases of malaria .uqnmfl elsewhere
are Jiable to congregate, it is desirable that they should be
dealt with .-\{p'n‘m‘i_\-.

* In low patchesof land which adjoin the Nile. and for which drainage for agricultural purposes

18 not pressing, filling. in is probably the best eure

This point of view will be found more ful lly developed in the section of the Report dealing
witl |f airo (Gezira) . page 26,
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the limits within which it is immediately

.”{'l-\'il'l_:_"' l’lll].“:i!lL‘]'l‘l] : . ‘ I
v infiltration water, the next point 18

possible to deal with temporal _ n We . .
to decide the best method of dealing with it when the necessity
arises.

Filling-in is the simplest
viously so expensive that 1t is only

Where filling-in cannot be undertaken, recourse nmust be had to
drainage. Two general methods have been tried. .

[n the first. an attempt is made so 0 lower the general table of
the subsoil water that it will not outcrop at any part of the area dealt
with. .

In the second. the subsoil water is allowed to attain 1ts own
level and is then run off from the places in which it appears into a
gystem of drainage pipes. :

" The areas treated fall into two classes: cultivated land and

and best solution. It 1s, however. ob-
suitable for small sites.

building sites.

On cultivated land subsoil water can often be disposed of by
employing the first method of drainage and connecting the area
liable to be flooded with the existing drainage system discharging
into the lakes or the sea :; to do this it may be necessary to construct
a network of small open branch drains, through whose side slopes and
beds the water penetrates and is thus drawn off before it has time to
rse to the surface. The depth and number of these channels depend
upon the nature of the soil and the volume of water to be dealt with,
and can only be determined by experiment. Where the fall between
the area to be drained and the outlet is insufficient to allow the
infiltration water to gravitate away at levels which are lower than
the land surface at all points of the area to be drained, an artificial
slope must be created by means of a pump discharging it into a public
drain or canal, orinto the Nile. An experiment on these lines is being
tried in Cairo at South Gezira, with every prospect of success.

Where the less radical and less expensive principle is observed of
allowing the subsoil water to rise and then draining it off from the
places in which it has appeared, this may be done either after the
Nile has fallen below the level of the surrounding water or else as
fast as the water collects on the land. Shallow surface drains are
made, leading the water, as it appears, to a collecting sump, from
which it is passed into a system of closed pipes and is afterwards
discharged by a pump.

[n experiments undertaken on North Gezira, this method success-
fully reduced the amount and period of flooding ; it does not, however,
prevent the formation of small pockets of water in which mosquitoes
can breed. By increasing the number of points in the pipe system
at which the flood water is drawn off, the efficiency of the method
may ]']L_‘I'}IFL“'}H be increased. h

For the drainage of building sites, the principle of lowering the
general level of the subsoil water can alone be used. A method
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must be adopted which will not permanently occupy much surface
space; that 1s to say, the water must be drawn off by underground
In two districts of Cairo, the Main Drainage Department
tapped the soil by surrounding the lower
|li|t]w~rn!|rm 'fl’”J!‘.\ with loose stones and
removing a certain number of bricks from the barrels of the gullies.

The water, after filtering lhmwrh the loose stones, enters the gullies

drains.
have very
]'n:n-tim: of a network of

successfully

at these points, passes down the sewers and is pumped away with the

ordinary sewage. This method can be suitab ly

employed wherever
there 1s a municipal drainage system.

At the south end Gezira a less expensive method has been
tried, in which open-jointed agricultural ipes were used. The
* very light and porous soils, but
might do in a denser stratum. [‘IH‘I}I.E‘T‘
with stone drains laid in a gravel
of the ground.
age svstem,
the kind

On the whole, the most satisfactory remedy for infiltration water
on building sites may often be simply to

method does not appear suitable fo
CXH I'iI]"'HTH are iJI'iH}_f niacde
filter one metre bhelow the surface
The Gezira drains lead to special pumps, not to a sew-
but this does not affect the experiment so far as regards
of pipes or gullies to be used.

fill in low-lying spots. This
has been described as an expensive solution, only suitable for small
Within this category, however,
Underground drains,
pump,

areas. building sites commonly fall.

leading to a town drainage system or special
until ex-
periments at Gezira are completed, it cannot be said whether a less
expensive variety can be found to give equal satisfaction.

work satisfactorily in their more expensive form

Present Measures and Future Developments.
The Commission find that any to abolish forthwith all
breeding places of anophelines is impracticable. Nothing
than large and far-reaching scheme of
this sort, involving a heavy financial burden on the country. but the
any country and would be fore-
Commission recognize that in this 2s in
other :Jlil'xljralt» of p 1[|']It health it is nece ssary to preserve a due sense
of proportion, and a

]}1}r~f'll :!f_.‘:lm*l

.-11'1|-1'1p1'
lJlJr-'..*iiJ]{"
\\’HHM be eas ~1r‘ to E]'i‘J[.n.\;:'
task has never been attempted
doomed to failure. The

> each stage balance the cost of the measures pro-

the r:~|1l s likely to be obtained and the dangers likely

to be avoided.

Their and tentative.
[t 18 to t: 1l\t certain measures of precaution now, whilst the problem
1s of manageable and to watch the results carefully,
leaving the nature and extent of future measures to be decided by
circumstances.

programme 1s therefore much more modest

|1|n'm]f|m|~,

The immediate measures precaution, in i':'lf't]'i[ to which, as
1t deal ha already

are intended to deal with the best defined local centres -

Part 1T of this Report shows, a heen done,

a7

and, secondly,

T W T Ty e— -
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ble. the chief centres of lltllilll;tlinn. Ross

to protect, as far as possi : | :
;1] \\'|1}| ;lli'rfillt"ilru-_», 111

“ We can scarcely ever attempt to de

states :
we 1may I'l‘;I.\Hrt:i|r|l\' }'i“|l\' to reduce

larce areas: on the other hand.
them. if not to exterminate them, m

lation and civilization.” The same ne | .
the provision of a pure :“”[’H.\' 01

the |||‘i|rt'i}.~;|i centres of popu
principle is applicable to the
case of water-borne diseases : ; N
drinking water to cities is one of the first tasks of any civilized state,
the gradual improvement of
generations. The Comnussion fro
even a limited and modest programme can only be brought about in
stages, and that, for example,
in any municipal area can only be attained
step with other forms of sanitary progress.

The chief endemic centres are the Suez (fanal Zone and the Oages.
rojected in these areas are expects d

rural water supplies heing left to future
olv recognize that the realization of

the total disappearance of anophelines
oradually and step by

The measures already taken or j
to produce a }_fz':'uln:-.li diminution of local infection :11|I11. N conse-
quence, of the human factor which is at present spreading infection
to other parts of ]‘12_\‘]11.

~ Chief centres of ]Jr_sirll_|:llitll1 which have received attention are
(Cairo and eight large towns in the Delta. The principle adopted has
been that it is for the Government first to deal with the breeding of
anophelines on its own property : i Government birkas, expecially
railway borrow-pits and in dead-ends of canals. At the same time,
private owners are being called on to fill in birkas upon their own
lands, and representations are being made to the proper quarter to
prevent the further formation of railway borrow- its 1n any future
construction. both in the large centres of population under con-
sideration and in rural regions as well. In this way, the largest
IH'&‘('LUH;I areas will be gi‘;'l(lll;il_]_\' abolished. The smaller l]]'r'{'ilil'l;_"
areas can only be dealt with by a rigorous application of such an
anti-mosquito law as 1s outlined in the Appendix on Legislation.
When all these measures have been carried out or are in force, i
should be possible, with a reasonable annual expenditure, to keep
these larger tewns completely mosquito-free, except during the
Nile flood. If this end is attained, the continued presence of cases
of imported malaria—the human factor—will not lead to a spread of
infection. The same measures, if found successful. should lju- orad-
ually extended to other provincial towns and produce the same
beneficial results.

At the end of some years, during which the continuance of the
Commission’s policy 1s recommended, the possibility of a general
spread of malaria throughout the country should have been avoided
a8 m,”"}}"1""-“"‘-‘]," small cost to the Government. a gradual diminu-
tion of (':1-1"!1 of the factors necessary to its spread having been obtained

at the points where each of them is most thi]'l‘_”t‘.l‘nl]\;.‘
; '.\H, regards rural districts, conditions il;l'\'(: been described, when
discussing the tendency of malaria to increase and in the paragraphs
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) fhe panigmaps

on infiltration water. The Commission’s immediate programime
leaves them comparatively untouched : partly because, with the
possible exception of the defectively-drained and sparsely-populated
belt of land running across the Delta south of the seaboard lakes,
these rural districts are not subject to bulk infection by imported

cases of malaria ; partly because the chief dangers to rural districts

lack of drainage combined with increased irrigation supplies and
flood infiltration—require large preventive measures, which can
nit]}‘ ;IT'.'liIIlEIH\\' be executed and which, in any case, are :l]l'(_‘;lf]_\' in
hand primarily for agricultural purposes independent of malaria
prevention.

[inally, the Commission remark that, whatever measures may be
undertaken in all parts of the country, if immunity against malaria.
once acquired, is to be maintained, constant watch will need to be
kept against the formation of new breeding places.

Any excavation or any excess of water, without the compensa-
tion of adequate drainage. may produce a breeding place. Even
after all precautions are taken. almost every commercial and agri-
cultural development within a populous area will have to be most
carefully watched. Railway development may leave borrow-pits ;
new canals may produce seepage areas; re-alignment of channels
leaves marshes, brick-making causes birkas. land reclamation may
leave low-lying places requiring lift drainage: new Nile reservoirs
necessitate new 1[71!511;15_1‘1' works ; market gardens give rise to breed-
ing in small irrigation watercourses, and even a town water supply
without town drainage may cause trouble. Each of these forms of
development requires most careful watching so that the appropriate
remedy may be applied at the moment the danger is created, or,
better still, that the danger may be safeguarded against in the
planning of the original scheme, on the principle that prevention is
better than cure.

The Commission wish to lay down as a principle that no private
individual, Company, or Government Department should be per-
mitted to create anopheline breeding grounds, ]J}i.l']i('lli;iT‘]l\' within a
certain distance of any populous arca. It asks that the Government
should give sanction and authority to this principle and, in order
that careful watch may be kept by a body with sufficient knowledge
and authority, it recommends that the Malaria Commission should
be placed upon a permanent basis, meeting from time to time and
reporting on any matter which, in its opinion, has or is likely to have
an important bearing on the question of the disease.




a1 —

PART II.ANTI-MALARIAL MEASURES IN SPECIFIED
CENTRES AND LOCALITIES.

[.—The Suez Canal District.

The Suez Canal district* comprises the towns of Port Said,
[smailia, and duez, with the intervening s retches of lake,T marsh
and dry land which adjoin the Maritime Canal. Separated from
the Delta by desert or the brackish waters of Lake Menzala, the
district 1s Hil})}l“['{l. with - fresh water by the IsJu.:li]i:J (';?.;ml‘ which
bifurcates near Ismailia, one branch going to Port Said and the

other to Suez. These branches run approximately parallel to the

Maritime Canal but at a higher level, and the greater part of the
land thev serve lies much below them. Added to this, that they
skirt or traverse the desert and are largely dug in sandy soil, and the
result is that they leak and seep heavily and raise the level of the
subsoil water, which emerges in the low-lying areas and creates
swamps. Further, their outlets are not under sufficient control; a
greater supply 1s drawn off than is wanted and the swamps receive
and are extended by the excess of water. These swamps, i which
are without adequate means of dramage, and the borders of Lake
Menzala ave the great breeding places for mosquitoes.

The district has been a centre of malarial infection ever since
the Maritime Canal and its attendant fresh-water canals were made,
and even before that it is possible that the swamps the canal now
traverses were breeding places for anophelines. The sickness and
death rate amongst the workmen during its construction and the
condition of Ismailia for years afterwards are matters of common
knowledge. Subsequent measures carried out by the (fanal Company
rendered the town comparatively free of malaria. Along the canal,
however, there was little or no ('hullgx‘. for the better,§ except in the
garden distriet north of Suez, where measures, taken during the last
ten years, have to a certain extent kept the disease under control.

That the canal district constituted a slow but constant source
of infection for the rest of Egypt has been frequently pointed out by
the Department of Public Health ; also that measures taken in one
part of the district would be comparatively ineffectual until the whole
area was treated. During the war, and especially during 1915-1916,

* Sep general plan (Plan No. 1) of Suez Canal District in Appendices.
T Lakes Menzala, Ballah, Timsah and the Great and Little Bitter Lakes

] Hl!: mn.'-'I mportant swamps are those bordering Lake Menzala, esped
those at Ferdan, Abu Gamus and Abu Ballah near Ismailia, Serapeum. Faie
Kubri North, Kubri and Suez. : Fio

dally Qantara, and
, Genefa, Shallifa,

§ Since 1915 conditions had become worse in so far as malaria of a malignant type had been
5 i i L1 t r N& een
ntroduced, chiefly by Indian troops camped in the district 0
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once the study of a scheme for rendering
;trhi:(\]llhu::[i free |>| H|i|| ‘II \— l]u- i]r||u”-..
pointed out above. For this

(B) ¢ To commence at
Qantara and 1ts ne
tance of this ]allu‘ has been

to provide a sum of L.E. 1.000.

purpose it will be necessary

This scheme would consist 1n
lake. which would [lli!\i‘lt land absolutely necessary for
the rln»u-lu]mu nt of Qantara, and which might in all ]'.-[,l.. .
bility result in a return equivalent to the capital expense

|;1t|1’| reclamation from the

0—" rl‘n I-r'n\'i{lt‘ }m\\'f’]'. by ]1'I',_‘i-'!;i-1in]|_ for the !':-If_1'|]|e!lin]| nl'.

garden irrigation S0
future under cultivation,
being dealt with separately by the Com-

as to prevent land. now or in the
from breeding mosquitoes.

This question I8
mission under gener: al legislative Ji!J]Iil‘uil
'|mtl1l]]11 areas ‘Iinhf__' the canal i'EIl]|il

The remaining .mcm(pniu
Zone deve |u|[:_‘\ n

be dealt with gradually as the Cana

importance.
[n putting forwar
this grant of L.E. 10,000, the Commission is convinced that
and reasonable solution to a

l this anti-malarial scheme and in ;1_\-];'”;_‘_1

it is providing a moderate
question which must inevitably be dealt with sooner o
later, and which, if postponed, will not only lead to consi-
derably increased l\l.l( nse but which will seriously impede
the l\llnpmnm f Egyptian interests in the Canal Zone,
and may react iU Ili(‘ detriment of the whole of Hgypt
by sp yreading inland.”

The sum asked for was placed at the disposal of the Commussion
in due course. In the meantime, surveys of the swampy areas
between Suez and Genefa had been put in hand by the offices of
Lieut.-Colonel Lroyp, who was combining the funct tions of Deputy-
Director of Works in the Canal Zone, and Chief Engineer C airo Main
Drainage Department. Among a number of points at which troops
were stationed, Kubri, near Suez, and Kantara were considered by
the Commission to be the most i]ll[lm’m.nl'. At the former, up to 1.":;:.1
time leld to be the gravest danger-spot on the (‘anal. a very large
number of men* had been attacked by malaria and several severe
outbreaks of the malignant type had occurred, and as the Army
Hf*iﬁl'zll Ht'l'\'il‘tt were !}l.l{iT'lg 1(_’111['-1.1:';1]'}' measnures at (:."}_,.|!|1;||'.|_ I \'\u.--
at Kubri that a commencement was madeby the Commnussion.
Works of prevention were also carried out at (3£|.:|I;1t‘;|, [smailia, and
Suez. Port Said is practically on an island, 1s naturally less affected,
and has benefited by the preventive measures of the Canal Company
and the installation of a drainage system. .

* rine tl 11 ; 4
During the construction of a road in this neighbourhood, over 50 per cent, of ‘the labouret
were _;-.I.'I'uuk down with malaria and a considerable number died from the acute cerebral form of
the disease, 1 al fo 3

i o 1T
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Kubri,

The area requiring drainage at Kubri consisted of some 650
|'-."I]='|.'H|.\ of "".'\'gll.'lg-l\' |-'ii|'-’F_ ]_'\’i?l!_i' |!:".'\\"'i-l.‘ IE_I-:' ;‘rlil]'i‘.]‘]il_f' (';s.rml J!.M[
the Suez Fresh Water (Canal. fed by escapage of
I‘r'r,:m I]::' f:J.‘EwI'. '\\iii"il i||'|'|' stands .-I!i';‘!l .-a.|u|\'t' lf!i- ].'Ilu[ il' serves,
:|m[ ;:[-wr |l|\" ‘Ilsi'lnr'\\' [TOIN £||1' .l;lj'i‘.il:l-" {"'Hl'i| al iJiL{'JI [ili"‘ rII‘]H‘
first step taken was the construction of pipe outlets * placed under

the bank of the Maritime Clanal at such a level as would allow the

excess water

swamp wafter to run off at low tide. The pipes were provided
with flaps which closed :|111|ri|a:1?£|";1f|" when the tide rose. At the
same tinme open drains were cut through the swamps to lead the
water to the pipes, and the water sup ply in the Suez Branch Canal
and from its outlets was brought under stricter control.

The result of these measures, which were carried out at a cost of
about L.E. 2 per feddan, has been that the water-level throughout
the 650 feddins of swamps has been very f'i'rilhllf_]i']‘;fiail\‘ lowered.
mproving the drainage of ;|r']:'ii|i'|--' land and enabling cultivation
to be extended over land eviously water-logged. Countless
numbers of small fish have |'nm|:[ their way into the drains and,
on inspection in April, 1917, Colonel Heron. Public Health Inspector
for the Port Said District., was unable to find any anopheline
mosquitoes or larvee. though a few patches of water were found in
which culex larvee were breeding. These patches have since been
drained and the general clearance of drains is carried out by a small
maintenance gang at ilt‘:_;‘.“\‘f_l‘ﬂl]f‘ cost.

Qantara.

As regards Qantara, this spot was also notoriously malarial
before the war. The village lies on the edoe of Lake Menzala. not
far from where the Port Said Branch (Canal has its escape. The
fresh water thus passed into the lake had created an extensive area
of reedy swamp alongside the railw: ay station, and here mosquitoes
bred { ivr'f\

When a large camp was formed at Qantara on the outhrealk
war, the Army Medic; A TVice T I!I-:t[".‘"wrlx' such .i_'il'-il;i‘i|_f;1Tt*. anti-
malarial measures as were possible, and were spending  some
L.E. 4,000 per annum when the Commission took the matter up.
As the resitlt ol the latter’'s s udies it w a8 |!t'-|-_f1[_1'i| to cut off ]'ll\' a bank
and dry that portion of the lake which lies between the escape
channel and the Salhia-Qantara-Port Said railway line, so as to leave
the lake three kilometres distant from the railway for a length of
four kilometres north of Qantara Station. A credit of L.E. 5.000
was granted for this purpose by the Ministry of Finance; the
construction of the bank, which will enclose an area of some 6,000

See: Plan No. 2 in Appendices

1 Under the able direction of ( aptain IneLies, B.AM.C.
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1 in May. 1918, and was l-,\}n':-h'e| to be com-
With the 'll'_\'iug-x_:'ﬂ' and :“|I‘]"'-i‘.i|l]l’]l1
the enclosure, original malaria the

feddans,* was put 1n hane
pleted during the autumn.T

:h‘:til';h-"u‘ and i'n'r[.:lnilirm of

£ . o] vr saxronfe P . q
neichbourhood of antara ~l|=>Hl‘l be entively prevent d. Pending
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“|' I.;]|,|]|<-”- _[|||_1]‘,t‘-ll_\- (8] 1|l1:t'l' h"iill‘lrlj)j ['|i|l'{'r~
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cation, where required,
along the borders of the
Another measure taken at Qantara Was to fill in a large number of
I]UIIHT“' .h“ Sweet \\ ater (';'H;|| .'Iilr| Hél”li;l. i:;:i]\\';i_\'.

bhorrow 5‘!|'~ :
Administration in May and

This was done L“.\ the ntate |.|I]\\ A

June 1917.

Ismailia and Suez.

At Ismailia about seven foddans of the Abu Gamus swamp were
filled in at the imstance of the Comm ission. This r-n'.."]-|: ted certam
filling and drammage operations that had already been undertaken by
the Government m 1915 : about fifty l-i|il:1!1.~ have been brought
under {".11li\';5‘iin‘|l.

At Suez. immediately to the north of the town, eicht feddans ol
marsh. that had been a constant and dangerous Sourct of infection.
were filled in early in 1918.

|‘|'.:1|,-n.-'a'|l-' l'ui' tll.liﬂilm‘ Ill' Ell'li"-éhi“é HA F;tit'tl. ;|:|=| between
Shalltfa and Geneta, were studied by the Clommuission early in 1918,
but as the troops stationed at these ]mmh had either been reduced
in number or moved elsewhere, and as. on the other hand, there was
a great shortage of labour, the work was postponed.

Hlllal:ll_:sl'izwl. the methods of ]_‘li‘:-\'l'-JHinn :1{[(\]|tnt{|¢, or to be
adopted, in the Canal district are as follows :

Filling in or draining low-lying sites near towns : this has been
done at Ismailia and Suez.

Reclaiming land by enclosure as is beng done at Qantara.
This work could be continued towards Port Said.

Remode H]w' onutlets from the fresh water ¢ canals and i'u'!l,1:-1|'|i.!!;_’.
sup ]1]\ more ‘1|11]\ thus reduei Mg waste and l‘-\¢I]

Draining swamps by channels lischareimg into l'i:-- Maritime
(fanal 1||[1‘Ht?h antons vl H\ lu'l'lllhllltl outlets, as 15 done af HI:LI'L

~ Lowering the water level in the Ismailia Canal and branches,
particularly the Suez branch. Flow would then be more rapid, the
growth of weeds and reeds would be reduced. There would be less
seepage and .'l|-'-t! l‘||~' I \'\'-l of -q[lmni] watel \\i||l|:] I.]'. ” necessary,
drains might be made parallel with the Suez branch to catch subsoil
and seepage water and 1]|\= oot 1t at intervals into the Maritime (‘anal.

1
Carefully 1||;1i1il‘:|.'lllill}_" all ecanals and drains and !:‘3'."']'-”1‘-," them

* Sen plat (Plan No. 3) of reclamation project in .\_1-|-\'-|H'J_|-.--~'

hree hundred feddins had been completely isolated early in August.
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Filling-in is a local measure to be used when and where neces-
sary. Knclosing the borders of Lake Menzala is a semi-permanent

work, since it will be long before the lake is reclaimed, and part of it
probably will always remain as a fishery. Draining swamps is the
principal measure and the final preventive in the whole district. It
must be supplemented by control of the high-lying fresh water cana

\\']Iit']l ]||'|]| to [':-mi th

l=:|~¥ si‘;r:\\h that ;,'_u:u.| |"l'~ll|l.~ ¢an he r||;[;li?|iwi at a |'='.;'.'~-m|;||;[:- COSt.

» swamps. The Kubri experiment in drainage

When it is further considered that the land filled in or drained can bhe
rapidly put under cultivation, i1t is evident that the country is not
fi]\l'|‘.' to be af I1IlI‘-'|I !-II!?H‘ l‘.'\'|:i nse over ‘.‘iu' \-\:||'l\.~\ ||['r:|‘.|r|_-f':|_ (In rf;.;-
other hand, the three canal towns are being increased to four by the
rise of Qantara, the Port of Suez is being greatly enlarged, while all
;1]11]1:_1' the canal the mmpetus of 1';|”\'..'|_\' communication with Pales-
tine will be felt ; conjointly with this rise of the district to greater
ilu;nurt;lnr-t- the Clommission see no reason why 1t may not be coms-
]}lt*!t-f_\ freed of its previous disrepute as a home of malaria.
NoTe.—Plans showing mosquito-breeding areas and the Qantara
works and a drawing of a typical controlled drainage outfall are

ol l"JFIIE_-'_' :|;|" _“]J}::"||qi'i|'1-,~' to ]l] I:{"I.UII,

II.—The QOases of the Western Desert.

Kharga Oasis is connected with the Nile Valley by a light
railway line: Dékhla 1s a western extension of Khéarga: caravan
tracks eross the hundred and fifty miles from the Oases of Huh;ll'i_\'el
and El Fardfra, and the much greater distance from Siwa. The oases
are f:si'l'_;.' 1|-=Ir=r'c‘.~:.-¢ii'r1.~< in the desert [\']I;H'_'__{';t 18 a8 ];:.i'_et' as an average
county—within - which a much smaller total area is watered in
patches by springs and by wells, of which there are nearly three hun-
[lr'm[ iI] lse E]I f\—]le-ll'_g;l .‘];HrJt'_ _\-!';.'-I'E_\' :!” T}Ii‘ \\|’i|.‘~' are n]" ;][]rin]]T
construction and, with plentiful ruins of temples and forts. are evi-
dence of former importance and prosperity. Siwa has also played a
part in the events of to-day, but of the oases in general a different
impression is received. In 1911 the Financial Adviser,* sending the
inhabitants of an oasis some boring machinery as an item of return
for their taxes, speaks of the miserable condition of these poor
people. A reportt describes them as living in a backwater of civil-
1zation. Another,] written some twenty years ago, both describes
and explains their condition. ** In our condemnation of the indolence
of the inhabitants of the oasis,” says the writer, * we must not forget
the conditions under which they live. The summer and autumn of
each year bring fevers, which carry off many victims and leave the
remainder weak. and the effects of the climate are :JH[_\' too evident

in the low general physique of the dwellers in the oasis.

* Sir Pavn Harvey, K.CM.G.
1 By R. 8. Par

oN, May 6, 1907.
1 ("I'nnll_\\_;i.(:ui Survey Report, 1809, Kharga Oasis, by Joux Bavr, Appendix A,
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In 1907 measures were considered for combating these fevers or

malaria, spread by mosquitoes from the well-water, .\\']ufh 18 thus
both the life and ruin of the oases. A note writen at this time on
a village in Khérea ran as follows: = As rice is the staple summer
crop here. the village is surrounded by fields of stagnant water, near
which it is impossible to venture _ :
believed ; they rise at sunset 1n a thick cloud.

in the evenings. The mosquitoes

must be seen to be
In 1917 a note T+ from the Bahariya O: «sis describes a particular patch

of cultivation as so infected with |nn»~qu11:u~ that the natives of the

oasis cannot live there. At the same time an army doctor finds, in
the place he 18 rep yorting on at Dékhla, that prac Ht.iH\ l\t’l\ person
is infected with malaria. The present :nf|1m|w into the origin and

prevention of malaria in Egypt could not neglect so certain—if some-
what infrequent—a source ‘of infection as reports of this kind showed
the oases to be, while a more active control over these frontier dis-
tricts induced by the war may well involve improvement in the
interests of their own inhabitants.

The wells. the source of the trouble, are commonly fed from
deep borings, many going as deep as 450 feet ; they "are filled

with sand, through which the water rises under natural pressure
to or near iilr- curface of the soil. The well-heads are fissures in
the 'rn{1 in Bahariya; in Siwa they are large open heads built in with
stone I\!I‘H\' a and Dakhla the water rises through \\[n::l{ n shafts.

Where llu water does not qmiv reach the surface it may be lifted by
mechanical means or the well is left unused ; otherwise § the water
flows out uncontrolled as from a natural spring, and it is wells dis-
charging in this way that are the chief breeders of mosquitoes in the
pools or birkas that their overflow creates in their neighbourhood.
From the wells the water proceeds to the fields. where, on a poor
soil, the staple crop cultivated || is rice, with its regular accompaniment
of fever. Finally, the waste drains off into the nearest hollow and
creates marshes, pools, or lakes, most favourable to mosquitoes, often
too shallow and too hot for fish, often of temporary duration, drying
up during the yvear, sometimes of temporary situation, drying up
when cultivation has shifted to another spot or thc land is left fallow.
At times of the year \\]nh cultivation may be |1’ 1[1' ur'|1r]|11d!
discharge from the wells runs all to waste in the uwlx and swamps.
To these three principal breeding places of t5.|r.‘ imsect—overflow
pools, rice fields, and drainage pools—may be added the water
standing in disused wells, in and near ]Nl”\-lu\\]]‘“‘ wells or in
open, ir'.l'f*;l‘nl:r.r. or |.\:11‘H}’-1(a‘]'n1 channels,¥ ,al;(]_ there are [llf'l]ﬂlftli

R. 8. Parrersox, May 6, 1007.

By the Frontier Dis

icts Administration.
I.C.

Captain Baur, R.A

o %

A2 I it o= a1l 1% o R . 1 1 s
pt for a few wells in Kharga sunlk in recent years by the ( lorporation of Western Egypt.

v akanla dp throtol . 2 :
L rop throughout the oases, except ¢ 1, where it is not cultivated.

| Mr. Patrersox describes pools left in roads used to arry water in place of proper channels.
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opportunities for breeding in gardens and in small water-filled
hollows of all kinds.

The oasis most infected, and to a very severe degree, is Dakhla,
followed by Bahariya, Khérga, Siwa, and El Fardfra in the order
given. The results of a spleen count are attached to this Report.*
The prevailing type of malaria is malignant tertian—why, it 1s not
known—and study of the question is recommended ; benign tertian
is common ; quartan is observed occasionally. Various types of
H‘-_;l];l!"i:l l'FIi'}'I\'Ill]',f :1'!|U|'|it']il'|i‘\' ]I;l\'i‘ ]u_‘n‘ll il'll"llli“t’ll.—i‘

Throughout the oases all cases of malaria are given free medical
treatment . |lr'r':1!||!'l\'];|.{'l|'a' n;ninir‘.:- 1s administered to all Government
servants and troops. In Siwa there are two definite systems of
drainage designed to receive the large access of water coming from a
periodical cleaning out of the wells; these systems discharge into
salt lakes ;: the oasis has the further advantage that its wells, pools,
and drains contain large numbers of larve-eating fish. Here the
drains are being kept clear of silt and weeds in accordance with an
old established custom hl\’ a general call on the inhabitants at stated
intervals. Marshes are being connected to the systems. Owners
have been called on to fill in birkas on their property within a cer-
tain delay, to keep their drains free from obstruction, to connect
blind drains to the system or fill them in, and to clean feebly-flowing
wells, or fill them in if disused. Prisoners are filling in birkas on
Government property. In Kharga a lake near the town has heen
largely drained and some filling has been done. In Bahariya all the

male ]:1||.ll.l|.|ii.r:]| of two wvillages were recently |‘t’.|:|il'[{'t’l l'liITitij_{ a

long drain.f Larvm-eating fish are being introduced into Dakhla
and Khéarea, and a member of the present Commission§ has made
an experimental visit to the oases with fish from the Nile.

In continuation of these measures the Commission recommend
that steps be taken to exercige !HlMii‘ control ever the water ?\'ll]'l}‘!ll\'
in the oases from the well-head till it is finally disposed of. Drainage
works should be carried out: unused wells should be filled in, and
birkas and water-holes whenever necessary. Draining and filling
may be expensive, but it is believed it would be the duty of the popu-
lation to assist with their labour, work so directly benefiting their
health.

Rice of a variety which, it is understood, has been cultivated in
the Sudan without fostering mosquitoes is to be tried in the oases. If
unsuccessful. and the eultivation of other rice cannot be carried on
without malaria. it should be considered whether, near the villages,
other Crops micht not be grown instead : it 18 noted that with so
limited a cultivable area it would not be fair simply to prohibit _r'_ir!‘_

* Appendix No. LV.
+ In Siwa: Anopheles Turkhudi, Culifaciens and Palistenznsis. In Dakhly : the same
first two varieties and Celia Pharoensis.
Under the direction of the Frontier Distriots Administration,

+
i
§ Dr. Govan.
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With the proposals that experiments in the introduction of fish
{ } R i [ : + 1m ]

- oy aree of alaria present 11 the 0ases
should be l‘e.\]lilT!H"‘]. and the 1|i_“|ri -_. malari ] ] I. 4 71 s

HI!HH]I[ tll' =.|"';-'|1‘|:[ |I|"‘-'| time tO WE ) . 1 e ,
weommendations end. Their first

for evidence of mmprovement,

the items of the Connmssions 1 : S 1
er 1rom '. \'r'l| neadc Drings them

item. however—control ol wa

illh. cotntact \'\iu: a4 Very iHII'Ec'.:-fr- craestion '.'\'i:'!l']l. atter r|I.~~'r'!|.~~r~.IHT|.

. . l'...l'--:’...| Now ol
thev have left with the Frontier Lastricts Adl nistration, now con
trolline the oases, with only a general expression of their views.

In the oases ownership is vested In water, not m land. The

wells are private property and Government only requires 1t8 Consent
: e . : ; . |- v ant 0l o vOne 3
to be obtained before a new well 18 sunk or a old well re ]urt]“'l' A

amone w llHl.'

\\'i'H mav have as "'l;II;_'\' a5 |

the richt to use its outflow 1 s, hours, and
- 1 e e i e g nply at once:

.|.'1'\- the large partners uo ) ¥

small owners pool their shares e collectively.

This interesting system must maie ver control of

the r\11|.'firi\' at its source, and yet it 18 most i'lil_‘; "!"é';ihi. that I_]|‘|..~' should
be done. The taxes are levied on water, not land, according to a
rough and ready system. whose inequality would be felt if the taxes
were not so low. and the shares of the cultivators in the wells are
officially recorded. With these records to go upon, it might be
]Hh‘%\”i]l_-‘ to convert water tenure mto land tenurve, as the area cul-
tivated is proportionate to the amount of outflow the particular
owner is entitled to. but there are various considerations which would
complicate the plan. There are some cultivators who do own land
but do not own water and who take their supply by arrangement
from the others ; *!:!‘f-]ti.»i water may be sold to other wells and the
profit divided ; the land is often parcelled out - into exceedingly
small plots; a class of craftsmen, the well-borers, carpenters, and
others may hold shares in the well but no corresponding land ; com-
plimentary water-shares may be held by men with influence ; the
men who bear the chief capital expense of sinking a new well have
preferential rights to water in case of shortage.

The consideration of how to meet claims which it is evident
simple conversion of the medium of tenure would not satisfy has been
left to the more intimate local knowledge of the Frontier Districts
Administration. The Commission recommend that this authority
should take over control of water in the oases, with technical ili‘ix'i.‘-él'?ll]t‘-l'
from the Irrigation Department. They consider that difficulties,
whether admimistrative, legal, or technical, in the way of assuming
control are not insurmountable. They hope that the n.«msltl}!lin}:
may lead in future to the substitution of land for water as the basis
of property.

¥ The I']I?.w.'t‘i[l‘. ion here aiv
facts are borrowed from My, Par

f the system of water tenure applies mainly to Kharg 1, and the
ERSON's Report in 1907, .
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: III.—Cairo.
The Cairo Drainage System, which began to work in 1915 and
18 now discharging the sewage of a large part of the capital, is not,
n its principal operation, direct ly concerned with malaria. Cesspits,
' which it is its principal object to abolish and which are rapidly going
out of use and being filled in as sewer reticulation and house connection
o spreads, do not breed the species of mosquito that carries malaria.
‘i wl,. The powerful effect of the drainage works on the general health
s of the wir‘\' lies outside the strict concerns of the Anti-Malarial Com-
MISSIoN.
The system has, however., been of great cirect i]rJ]mI'f_';mrt' in
\ 1'=‘fi1li'ir'|_l_" the extent to which ;r]ln:a:|||li']r".< 1:!=r.~;cll]if:n~; can breed in the
city during the Nile flood. The part of Cairo east of the old Khalig
the suppression of which waterway weas itself one of the most Import-
i ant sanitary measures of the last twenty years—and the suburbs
|mt‘t1!"1'ir|g the eastern desert lie too }Ii_Q:I to be affected }.il\' the flood.
|‘:|_~;t”'\_||a',i'c" :'III] r'_\-‘;»:’l'isaH_\' neanr T]It" i'i\u'r'. ilt i'i!'lff'}-J. HlHlEli';I_ ;!llt]
eEs 1 fte Sakakini, even ordinary floods cause sewsage to rise in cesspits and
i overflow, while infiltration water also saturates the soil and, in a
g ili;{ll flood like that of 1916. may inundate many of the streets.

'Hi{" 'I'E'n'1|:i\" '\\.iii;e i||l‘ i't'.‘\.‘xl!i‘l'.‘l [‘n[]ﬁ \\if}l [|li‘i:‘ .-|_|m|iliur|_ Hur'l';_n-:-
flooding by infiltration water is being prevented by tapping it with
the street gullies as it rises to the subsoil, and carrying it away to

the ejectors and thence into the mains.

The method * proved very satisfactory in Sakakini and Shubra
in 1917, and there was no flooding, although the river-level was

higher than in 1916. Tried also in Biiliq and Shubra, its effect

o

was partly spoiled by six ejectors having to be stopped to economize
fuel ; the water rose and flooded certain areas and mosquitoes were
plentiful.  Still there was approximately only one-third of the flooding
that there was in 1916, and it lasted thirty-six days instead of
sixty-nine.

There remain a number of excavations or low lying areas of
limited extent which form standing or temporary pools and birkas :
these, in the nf:fl:flr]a of the Commission. can be best eli;&iuclr-'.:-r] of ]JI\'
hilling-in. A list of them has been passed to the Tanzim Department
and the Principal Medical Officer of Health for Cairo. and they will
be gradually filled with building rubbish. Meanwhile they are

i'.‘l]J}N':{ EJ_\' the l{l';:i!l.‘:f_ﬂ' .».I‘-."~.I|‘|r|_

Schemes for prevention of conditions favourable to malaria
o for water 85 125 are being studied for Giza. Imbaba. Réd el Farag, Bahtim. and
Ma‘adi. as r‘rl]lirl|\' as Hflnt'in}_{l‘ of staff iu-i'irii[-ﬁ.

* The method adopted is ag deseribed on page 13 of Part 1 of the Report. See also lll.JI'I

(No. 4) in Appendices.
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IV. Cairo (Gezira).

Anti-malarial measures carried out on the i-‘*_]”il‘l of Gezira
are distincet from those carried out elsewhere in Cairo .-:_nrvl already
described. The island is mostly open land, with its sporting {:|111:‘.<_
public gardens, plots of cultivation, and large proportion of ""1"‘“
unoceupied building sites, while, besides these t'-|l<"r.!'iH'I'L'T'iHT'l"h'. r.i_ls-
ringltix]’]irsu it from an urban area, there was the further ]iili'TH'llifH'H_\'
l“il.'.ll in 1917 it was not vet connected to the r']il\' drainage system.

[t was important that the island should be 1r.w.-;;[a-1!, }H'f'r‘lIlEH!‘
cases of malaria had occurred among residents on it and, besides
being one of the best quarters of the town, it is a f"”]"'i‘”' LeSOTy
from which infection would be very widely diftused.

The works carried out have, besides their Jocal effect, had a

considerable experimental value. _

Every vear. during hich Nile, large areas of the island were
flooded and bred anopheles mosquitoes. 1t was out of the question
10 connech !h(\;“ \\,"i'l'h |'|]r' ‘\[]E‘ S0 48 10 .'!”U\‘\- i||l' EI'HI'VI\- Uj. “"‘}I 1!|HH}_’;]]

m||_ \ ;

this suggestion was made—and repeated attempts to prevent mosquito
breeding by using petrolenm had proved unsuccessful. Besides
the large flooded areas there were many isolated patches, especially
on the north of the island.

Two alternative methods of dealing with the problem lay open
to the Commission, filling or draining. The shortness of time before
the arrival of the 1917 flood, shortage of labour and the ]lf'e?\l\' cost
involved in raising all low land to suitable levels compelled the
.‘Itlulrﬂﬂll of a dramage system as the cheaper and .]Iilir'kz-l' method,
n H'[iii"' of the fact that 1t was not a permanent cure and would mvolve
maintenance charges. It was, however, combmed with a limited
amount of filling.

The experimental nature of the work undertaken lay in the
fact that drainage was to be apphed to large quantities of water
i?] Fe | H:t!lfl_\' H:'lf| ill t']:m‘ T-['ra\'iinil}' 0 TWO h]';l[](-hl';:nf T!]l.’ 1'i\'t’l‘. 'HIP
work was to be done cheaply and there was to be as little filling-in

as possible, but it was not known whether the lower places on the

island could be successfully treated by pumping nor to what extent
pumping would anywhere prove a satisfactory alternative. It was
known that neither |r1|_|!||lil.'_‘,'_ nor |i|“1|3‘ could '_’i\'r.- the island an
entively dry surface in an exceptionally high Nile.

The programme was to balance Izl'w two methods and note,
for application elsewhere, below what levels pumping needed to be
i""_illil"f"‘l I"\' ““il'i_:'. and above what levels neither filline nor ]nim[uiln‘-_"
were \\'ur['!] 1‘frr' 1'X|u"[i-<:-‘ E 0 it

. 1)) e
o " ) 5e
[he ‘”Xf”"'””“”“" results of the work are not vet {'l:ll1]!|t'Tt‘. Ul :

s Rl S s A W I'i]',\u-r.!-._ri}
_\\ Ellf.’ll 1.‘ht>_\' are, 1t 1s hoped they will indicate the lines ]
nfiltration water may he 1'||-":‘['[I\‘ and #]_iiii'!\'f_\' l“rélm_-w‘(l
where the cost of 11||n|_;_;' would be Ep!'rph]‘hi[i\-‘\_b

on which

g out ¢
of 1m 1|||.-u-1'.-:
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Particulars of the operations on the island are as follows :
Works at Gezira North :

After complete survey had been made of the areas flooded in
1916 and all the evidence that could be brought to bear upon the
case had been collected, the expenditure of L.E. 11,000 was recom-
mended by the Commission. This sum was promptly granted by the
Minist ry of Finance and the following measures * were taken, a
portion of the filling being carried out by the Tanzim Department
and the remainder of the work by the Cairo Main Drainage
Department.

(1) The Nile bank, from the Zamalek Bridge northwards, protecting
the north-west corner of the island was removed and placed nearer

Bahr el "Ama, thus reducing the area liable to be flooded during
high Nile. This was combined with the filling-in to a suitable level
(R.L. 19.50) of the low area of Government land adjoining (Plot
No. 50 on the |;|;i['-) and which had in the past been a swamp tln]'ih;{
high flood. In addition, a large number of low and isolated areas
were filled in (Plots Nos. 7. 8, 9. 10. 14. and 15 on the map). The
total filling was 85,000 cubic metres and twenty-six and a half feddéns
were F'-’IEHE'(I.

(2) The remainder of the work consisted in the !il‘.‘li?liilf_" of
low-lying agricultural land and depressions liable to be flooded.
To deal with these a pump was erected on the |?‘|||r':-| ‘Ama 650 metres
m}]'I'JJ Hi' 1 [u‘ ZAH.;E.VL‘ I";I'I-'.llf_;i |||ri to ]: was il 1[
i-i'!l |.I'f'xl'|| small open 1i|-|'.'1||"~ and !;'lit I:'rl-.|i'|' Hli‘ rr'l't||r‘1 ]-‘Itlh of

stem of closed [,r[w

the northern portion of the island. These were intended to tap
and carry away the !||:|_if||' ]mi'liull of the surface water liable to lie
in pools and stagnate. The water drained was to run by gravitation
down the closed collecting pipes to the pump and be lifted into the
Bahr el "Ama when the river was too high for it to discharge by
natural flow.

The 1917 flood was abnormal, its maximum close on a metre F
above the mean, its arrival five days in advance, the duration of
high levels fifteen days longer than the average. The river stood
above the level of the land to be drained for a hundred and two
days. Under this severe test the filling done proved satisfactory.
and the twenty-six and a half feddins, which in previous vears of
[Ii';_"}l Hood have .'I]\\';II\'.'w heen under water. remained t]r‘_'\' E||i‘nu;‘}|nl[f,

The drainage works proved equal to the duty imposed on them
until, when the flood was at its maximum, one of the pipes of the
main i{‘;ll“]l_‘_{' to the pump settled and broke. and on Oetober 10. 1917,
pumping had to be discontinued for about half the total area. The
water then rose throughout the area affected, a result which, however

* See Plan No. 5 in Appendices

T 0:97 metre. See Plan No. 6 in Appendices.
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unfortunate, served . | .
the laree areas of water which

Until the effect of the pump w_’;lsl.?dl. ; w
formerly ]I]'il\'illl‘ll breeding places for mosquitoes were non-existent,

Judeed by the season’s work,
to be 1illliit' .‘-"élll'i‘-il'.'lt'inl“\' for [n'v\'vnt'ic-n
lying areas ; it undoubtedly effected a ‘
of breeding places, the flooded area bei | rom _eighty
twelve and a half feddans. No actual record of mosquito t.lmm-'mf:u.n
is available. but the general testimony is that the reduction in the
number of the Insects was very considerable. 1t was, however,
clear that the system rf‘e'i_llil'i':! extension, for 1t failed to tap certain
areas of land Tlll the extent necessary to prevent their surfaces from
[n these areas the infiltration water either rose

the system adopted promises
“j'lmvt;];l] floodings of low-
areat reduction in the area
o rPJlHT”t from [ﬁ;]H}' to

bhecoming sodden.
to the surface or very close to it and formed puddles im holes and
footmarks : in these and in the damp vegetation and grass, whose
growth 1t encouraged, mosquitoes bred profusely and, 1f the system
'« to be thoroughly satisfactory, the surface of the land must be kept
entirely free of water. In ru!lls.n-fllu’rw--, it was recommended either
that the system of underground piped drains be further experimented
upon or that stone percolation drains should be tried. Either kind,
if successful, would advantageously replace the open catch drains
or ditches which, unless very carefully maintained. are hable them-
selves to foster mosquitoes. It was also recommended that the
existing system should be somewhat extended.

[n general, the Commission 18 of opinion that in one way or
another of those tried, or by a combination of them, the north end
of (lezira can be kept almost entirely free of breeding areas ; 1t
remains a fact of importance that mosquitoes may cross from flooded
lands on the west of the Bahr el ‘Ama, unless or until these are also
treated.

For 1918 it was recommended that a sum of [..E. 2.000 be ;{i'aI.HT'!"l
for completion of the original work, for extension of the drainage
system, for trial of a new method of drainage and for maintenance
of the whole system.

Works at Gezira South :

The following works * were undertaken at Gezira South :

(1) The lowest portion of the ornamental garden lying to the
east of the avenue leading from Qasr el Nil [il'il.lm- to l;;‘,'-{iiz;: Palace
|[th] Wias f”]vd i|l1|-;| HHihihh‘iv\WJ_ “'\tux h&!nui]l}ll“ IIHH “&ih
spoil dredged from the river-bed adjoining, but it was found to be
100 ﬁ;lnt]}';lntl the H]nr” was therefore carted from the berms of the
Bahr el "Ama.

In addition, a small portion of the lowest-lying areas of the Gezira
Sporting Club were filled in. =

See Plan No. 7 in Appendices,
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(2) To deal with the low-lying areas of agricultural and open
land surrounding the Anglo-American Hospital and the Willcocks
recreation ground, a pump was erected near the bank of the Bahr
el "Ama half-way along the *‘ straight half-mile.” To it was led

system of locally manufactured earthenware ei;r'it'lajf:l[':lf drain "Jiiw.‘-;_

"*’l'u.':f.., laid about two metres below natural ground level. These pipes

ILIJ i, i 5 . . A .
recon of had open joints to admit the infiltration water.

JJ"!H 1§ ?I].. :II :
Wit .
'“"‘“thn It e R the creation of |:1..s|.--: of stagnant water but not to prevent the surface

'he filling-in of the riverside ;:‘;l;'t|t'1| was sulheient to prevent

o M I[ [MI|I |||’:'nt|ii_1|; r|;s||l[". and its level will [i;i\_!’ to be raised l'.\' 1\\'{'.1|['.\' centi-
. [Imw‘l ioming domp A parts. The r‘.l':al_llngwlr*_\-_~1m1.! did not come up
4 ”!”r‘mm' : to expectations, though it very considerably reduced the size and
ind formed i
T Vogetating g
Ted profig)

number of pools In which mosquitoes had bred in other floods and
l\-{-}ar the water level :-\'t."i'_\'\\'hs’ri’ one metre below what it was in 1916.

b i 1 .
Defects were these

'Hu' r|\'1l¢---«'|]-l|-1 111 lillu' ||.-|.'|1 ;r_-.',|'['u'\\'1-:| from |!il' 'I’.':!m‘m
Siirface ..f[h. i gy | ! ] )

s was of inadequate power to cope with the unexpectedly large volumes
ik A 1

3 || Wis Tecom ;

of water it had to remove. reaching 172 cubic metres per feddan
} 1 ; |]:Hi\. or [!||'|'i’ ::tltl a ]'l.'u]]" Ii!llh»‘ \\'||.fil Was ;1Iqiit‘i[!;|h'—{i_ (n ,\'n['th
Sl e )

stould he trad. T s . " ) - Al

, “:””1 Lt Gezira the maximum rate was ity cubic metres.

EIF"l‘fJiJ'_'L' [_ll.j." Onell atit

rHll- ;Ji'!]i’.‘% were I'||r' I'I'IE'_:']l ?’xr'h"rﬂf-' ll\'fn'_ 110 triill’i'?‘. lri‘il!u d\';lii;’ah[u
in the country : they broke easily and blocked the drainage lines ;

they were not large enough for the volumes to be dealt with. failed

to carry away the water .‘Qlijllll"‘l*"lli']_\' fast. and filled with Hi][ from

H}-J"Jn' that 1 é v their sandy surroundings.

ation of then lad the pipes been larger, had the drains been closer to one

;l]lfl[]lt‘l'. etllf! }tiili ‘|||1' |r|i!!|]|r1'1|;-,;: _]m\\{"l' |u's’|1 ;ltlt‘[iil:i‘i{‘, 11 I-.~< ]}l_'lil‘\'i‘(i

that the svstem mieht have sufficed to keep the mfiltration water

110es I|1r|1 G0 [T0m f

il p malT e well below the surface, but, owing to the sandy nature of the soil,
it 18 doubtful if the u|u‘t1-i-‘uif|1i':l pipe method of drainage would ever
sum of LE, 2,000 be gt RECEe sul ire l‘ satisfac Loz . o
il [t happens that the floods of 1917 and 1916 were very similar,
0 TG RE SN and by comparison of the two years it can conveniently be shown
that, -tls’.-a_}bii-.‘ the difficulties described, results were good. In the
agricultural land south of the road to the Anglo-American Ho spital,
an area of twenty-six feddins was inundated in l‘llh by Septe ml}:l
up to R.L.19:16, and did not dry until the end o " December : : the

mosquito-breeding period lasted seventeen weeks ;mr] the tenants
[ g 1

aingoe and for mainiese®

e af (lagira Souil =

pntal parden Iymng
HJ] LTHJ'T' (] hi’?l 14

LHE fn?f]t'fl fo do 1

were unable to sow crops until the end of December. In 1917 the

flooding started on September 15, and ten and a half feddans were
flooded by October 2. This area increased to twenty-three feddins

. but 1f v '“'""'_ on October 30, with the water level standing at R.L. 18:89. The
o ol the berms @ whole surface was drained by November 17. The mosquito-breeding

period extended over nine weeks, and most of the tenants had sown

i.]';'ij'll'-'iirr"rlf‘""[‘[f‘lrhm ||_\' November 15. Had I:HI!I:E_:&H}_{‘ not been 1'\|H|i.1[l]l‘tl, the J’]‘ixn;wm
Sl of War” Camp would certainly have been flooded out and been

forced to move elsewhere.
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In the Y.M.C.A. Club the whole area ol SIX Im'l_«l:u'm was flooded
was surrounded by a sheet of water and access

in 1916, the club house (
H"['T"Hl!:"]' 9 to November 18, whereas

to it was im[nm.\i!:‘.v from

n 1917 only half a feddan was flood : :
: ' and the low-lying hollows in the

ed. the club house and tennis

courts were continuously m use,
cricket ground were flooded in patches to a depth not exceeding
two centimetres. |

At the Anglo-American Hospital in 1916, patches of water
;1|l!1(‘;|1‘|‘1l in the paths and near the kitchen garden ; in 1917, the
whole place was dry and the m
sixty centimetres below natural ground level.

"The four feddans of aoricultural land to the north of the Hospital
and the west of the Y M.C.A. Club were flooded by September 1
in 1916 and were not dry until December 1, so that mosquito breeding

aximum level did not exceed R.LL. 1931,

extended over a period of thirteen weeks, whereas in 1917 only a
small part of this land was flooded on October 2 to a depth from four
to five centimetres. This flooding eventually extended over hall
the area, but there was very little “'“"‘fl'-”-“’ breeding, as the water
was constantly running off at several points. The land was dry
bv November 2 and crops were then planted.

" In the Gezira Sporting Club twenty feddans of land were under
water in 1916. The water commenced to show in August and the
place was not dry until the middle of December. The maximum
level which the water reached was R.L. 19:16. Mosquito breeding
lasted nineteen weeks. The first race meeting was held on December
23. In 1917, water first ;IJl!i{_‘Ell't_’tl in low bunkers on September 13,
four feddans of land were under water at R.L. 1844 by October 12.
On that date the discharge of water into the pipes was shut down
in order to economize coal and the flooded area increased to ten
feddans © the maximum level to which the water rose was R.L. 18:71.
The land was drained by November 8. Mosquito breeding lasted
eight weeks. The first race meeting was held on November 24, or
a month earlier than in 1916.

Complete and permanent results in the southern portion of the
island can only be obtained by raising all low-lying land to such a
level as will preclude water rising above the soil in high flood. In
normal times the cost of this work 18 estimated at L.E. 22,500, of
which L.E. 9,600 would be recovered by sale of land overlaid by
the banks of the Ismailia (fanal and which it is proposed to Hse
for filling. The net cost would therefore be 1.E. 12,900.

Meanwhile it was recommended that, for 1918, funds should be
;:11‘;|_1‘1t.ul'1 for replacing the underground pipes by a system of open
drains as being the next best measure to H]Iingl_{‘ and the cheapest ;
the purchase of an electrically operated pump was also recommended,
and !'1.1.1:1.1_]‘\' a grant of L.E. 2,315 for filling in the very lowest places
as an instalment of complete filling later. All these "}:';'n;m.»:u!é were
sanctioned, the total grant for Gezira South being L.E. 6,105.
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V. —Alexandria.

\s only nineteen cases of malaria were reported among the
civil population of Alexandria n 1917, it is reasonable to believe

fil;-’_I' ]].!l’ digease 18 I‘i'illl'_[' attacked

n time : to [|Ii.~, it mav he added
l']izl‘- i||€' 1'i‘._\' and 1ts suburbs ® are so \ill.::?e-u{ as 1o II:;l]{;' Imeasures
of prevention comparatively easy. Built on sandy soil which readily
absorbs the winter rainfall, Alexandria 1s isolated by the sea on l,|1‘l-
north and Lakes Marmt and Hadra on the --~u||f_||.;'!' to the west
18 desert, on the east are sand-hills or, where there is cultivation.
it 18 the well-dramed Abu Qir st

ate, J“nll_\' miles away lies the
Rogetta branch of the Nile, not too far for the influence I'-i: the flood
to be felt. but the m'i;fi|H.»I[r‘||1|nti of _\Jt'.\;llurh'f;;, while situated at
a sufficient level above its surroundings, is further protected by
the fact that Lake Maritit is :1"ii|}t'ie‘||_\ l{r'[:i three netres |H"1t:‘\‘\'
sea-level and serves as a great drain to intercept infiltration water
iI! ”.H_‘ .-‘H|!.H.ui|, To :|!i."' i:i'\'illll':||l|'i' l‘l';\'-!l'nilllle'!li I'||i' ]'M‘[]\' ]'H_)['lll‘l‘h'
[.\'I" Hr{" WO [;i].;t'ri are an "Xl'!_‘llj'iili]. '”1[‘{'[‘ are .I[_\'EJ Hutl l;q1h:~i|r|1<
breeding '};!;u es common to all towns. oarden fum]-:_ ornamental water
and watercourses in cultivated plots and market gardens.
-‘““I.j||l"‘.l 1‘!“' wer i]f'_’-_’_”]l .\|('.\\.:|l|‘ll]']..! 1!.’|,- |||'i'|| an i“l‘|?l\['].'l||[ i1i|."-1' !.Uf'
[].Jl' _\!'Iéll\.' .'i}n:l a t"lfl\'ii|i“—-<""il‘: f'-'lfl.'!l .Irull [tt:!.it|.'r\' resonr |'u|' ‘[r't;:uljr-.,
numbers of whom have been 1nfected with ll..:zlill'iél i r|'fli'&é.~':1r\'.
]i':i]_\', or the Kast. The ,\'r'm‘\' had made a }J'E‘I,F’I:I] survey ol Hurmiuii'u
hr‘t*{‘t_“]l:_f _'_|||.'-n't'.-i i the distriet. had oiled such as \\“““m the neigh-
bourhood of camps and taken local measures of precaution for the
troops themselves. The seriousness of the infection thus imported
might, however, be sufficient to overcome the conditions described
;l]lt_r\'t' as mimical to the :l]ﬂ".‘;':li of the f]i.‘w#":lhi’. and at the Iat‘gi]l]i[_il;,:
of 1917 T']l:‘ ,\.jlli-_\l;a|e|['i;!| {If'iI]il!iH:\iH]l ]IJ'H(':W!|<";| Lo 1_'\!_]]_‘4&{1.1']' T_]]Iv
artificial protection of the city. The following steps were taken :
Accurate observation was made of all malaria cases in the civil
hospital for purposes of diagnosis and research of origin.
A spleen count was made in the immediate neighbourhood of
places known to harbour the anopheles. §
A map was made of the town and district showing all sites likely
to breed anopheles and specimens of mosquitoes t‘;:,uiuz‘v;l
i the district were collected for identification and regis
tration.
The oiling measures already begun by the Municipality were
continued,

This comprises the Municipal aren and extends from Mex on the west to Abu Qir on the east.

I Mosquitoes do not breed in the sall water of the Mediterranean and Lake Mariit is plenti
gully stocked with fish.

1 In this connection, use was made of a valuable survey of the breeding places in the

\lexandria Distriet, wit
and Capt. F. W. O'Coxxsor, both of the R.AM.C., in July, 1916.

special reference to anophelines, carr
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western area of Lake Hadra by deposit of

The reduction of the
and the Government were urged

: : ; :
city Tubbish was contimued | | .
h lete drying-off and drainage of that lake.

to accelerate the comj ; .
58 Hm\[sl‘.:ll was filled 1n.

The depression near the Deacone
[n December 1917, the Military Sanitary Officer for Alexandria
though culecines chiefly Culex fatigans- .Il.yi'.s_np':_\'.&

District * reported that,
were breeding freely, there was little evi

lence of anophelines breeding : s
| of the Mahmudiya (‘anal and on the banks o i

only in the _nvig:hl_nr'.li'lulru
of Lake Maritit + could larvee of the latter be found. Regarding
the prevalence of malaria he wrote :

“ Very few cases have oceurred that could be termed 't'ill]f_{hi'
i Alexandria.” For example. in this year's list of cases treated
at the Greek Ht}.‘*]l“il] not a Hinfjlt' one, this year, is attributed to
Alexandria. The military cases on investigation are said to be attri-
buted to Alexandria at the rate of about five to six a week or so. But
on closer investigation [ feel sure that this number 1s excessive.
For example, when I was acting Military Samtary Officer 1 had
returns from medical officers ander the heading *“ Source of [nfection ™
returned as < Mosquito bite » . and this number five or six a week
includes all those whose histories are not definitely proved to be
outside Alexandria ; many of these would, 1 feel sure, be proved to
have antecedent malaria infection (e.g. the Italian camps). Such
clear evidence as we have seems to point to an infection late in the
year {St‘}ﬂ‘_‘l'lll'(_'l' and October) : and this would suggest that the

7 VAL

anophelines are not active carriers in Alexandria.”

To continue and complete preventive measures, the Commission
recommend that all pools where mosquitoes breed be filled in and
that market gai]'(lt*-“-‘* and other minor iJI'E‘l-’{“N;’;{ Ell:i('l‘..‘-' be l-;u-p!'nHI\‘
treated under the legislative and administrative authority proposed
elsewhere.t Lake Hadra should be dried§ and Lake Mariiit too,
beginning with the border of it next the city. To dry Mariat is a
very large undertaking. Before the war it was, however, on the
point of being done as part of the Government projects for improved
drainage and reclamation throughout the northern half of the Delta,
and the work will be resumed at the first r'a]apurt'llnif-\'.

VI.—Provincial Towns.,

The first step taken by the Commission towards the treatment
of ]rt'{n\'ihl'i;i] towns was to ascertain the degree of urban infection
in Lower and Middle Egypt. South of Minya, in Upper Egypt. it
was known there was comparatively little malaria. On I]:: other

* (Captain SterEY, R.AM.CL

1+ Wherever fish ( Bultt) had aceess no breeding could be found.
T See Appendix No. I1.
§ The lowest ill!l:;'i!'l of ite bed lies 2:25 metres above the water surface of Lake Maritt and

Lake Hadra could thus be drained stone-dry, if the connection—by siphon under the Mahmudiya

Canal—was made between the two lakes.




hand, it was known that the fi ld selected needed urgent attention
and would require an expenditure exceeding the funds likely to be
:1\';|ii;silii'. A .‘\']_f]f.'i‘ll count macde ill i||i‘ .‘\I'.-h“r'ij'.l towns * fl'um _‘\Iin_\.‘u
northwards and in the Delta shows a considerable degree of malaria
in Benha, Damietta and Manstira, and a certain amount in Faiyiim,
Tanta, Damanhtr. Shibin el Kom. Zagazig, and Beni Suef. Minya
ll'lr'l_\' i:t’ i'l‘j_fil!'i.]!.'i] as JJl‘.ll'I"if';.‘H_\' [ree ﬁ'nlzl lJll‘ 12i~=‘r-;|>‘-(‘.

Types of mosquito breeding grounds were investigated in the
towns and in 500-metre belts round them. Apart from the well-
known garden breeding places, the tollowing were marked down
as the most important : railway borrow-pits, birkas and marshy
land, low-lying land flooded at high Nile, rice fields. badly-maintained
drains, and drains with insufficient fall. collections of water due to
seepage through canal banks, dead-ends of canals. and systems of
Watercourses r’f'i‘r.‘i\'i.illL{ ~-t1]rf:i_‘\' 1':'t|]|| nore Hlel_li one source.,

\‘\_ilsl i".'lg'.':r'tl Lo in:t']'u\‘\'-'ilil'm flz;-:'_f:'r"' rl”"['t‘ré. ‘Illrl ]::\‘—j\l]]tf
land flooded at high Nile, the Director of Municipalities kindly had
these surveyed and maps made showing them. Distinctive colours
were used for railway borrow-pits, and for birkas and low-lying
places, according as they belonged to the State Domains, Waqfs,
or private owners. With an eye to the |"‘:-u'fllr|>1'-n<E'lljmw the Com-
11'!i.~.¥f1r1'i i_i|it'!||§_[={|' to mal

.

an estimate was pre i' wired of the amount
and cost of earthwork + required to fill in Thi' Dtat

I—'lI]tI'IHJ‘-G property ;
at 1']]1' same time estin 1ates were made |

7 the In;n ation De partment
of the cost of abolishing dead-ends of can: l» and piy -J;w inter-commun-
lcating ir rigation channels within the limits of various towns, I

Percentage

of Enlarges

.\'E_\Jt’:l‘n.
* Benl T
Zag ! 14
\[(Irl"lllul oy aiytim 8
Tanta W e b _ S5 Beni Suef 75
Shibin el Kém ... .. .. 909 Minya 5
NoTe.—Giza has not yet been dealt with.
Cubic Metres. Cubie Metres.
T Zagazig .. D PiRowne, ol U 1,661
Jamietta .
Benha - ; Acrogs River ... .« i 20,050
Mansiirah ikh | wrE e A e £.800 Faivim ... ... ... 68,000
Damanhfic ... ... ... ... ... 13600 Fanta ... 1'G nment birkdas now

Shibin el Kém | filled in

L.E.

El Faiyim | Piping inter-communicati er channels within the municipal | 650

Beni Suef

T IR W (s Ao 180
Zagazig ; erin eceiving ter from both ends ... ... ... 1,000
El Manstira: C l-end ch 8 to drains vie by awm rees (1SEDO
Damanhir | Suppre water channels feeding

by 1-]-.u-im; sagias on | 100

Damietta Y canals .0 250




the views of the Commission and

The following note outlining ‘ n
hen submitted to the Ministry

putting forward their proposals was t
of Finance :

“ The problem of dealing with malaria m | :
awav with the following sources

the Provincial towns

of Egypt can only be solved by doing
of mosquito breeding :—

““ (1) The larger breeding grounds such as marshes,

and birkas, which can only be dealt with by filling them in.

]'zlb]i} I'llil'ml' sources \\']li:'il can ““l.\' he (11’;1“

;‘\._llT'-'l-,\ltiHl'_ltlitn Law as 18 now l,g_\j”;{

lm]'|'u\\'_1,'n_\-_

‘ (2) Those innume
with by some such
drafted by this (CJommission.

“ The larger breeding grounds in private hands can be dealt

ka Law, but it would be ngeless and inequitable

lealing with their property,
the P'XIHH]]]E’ with

with under the Bur
to call on private owners to incur expense i1 ¢
if the Government did not at the same time set
Similarly, to apply a mosquito law to

its own breeding grounds.
leaving the larger

the minor sources of mosquito breeding while
untouched would be equally useless and inequitable.

“ For these reasons the first steps in any programme
with the problem must he to do away with all Government breeding
orounds. They consist of birkas helonging to the State Domains
in certain cases to the Ministry of Waqfs, of borrow-
| canals and drains belonging

for dealing

Department, and
pits belonging to the State Railways, anc
to the Irrigation Department.

“ The following programme—to be carried out by a systematic
and combined effort of all parties concerned—ior dealing with the
problem, within an area of three kilometres beyond municipal bound-

aries. is therefore recommended :

“1. The State Lands Department should fill in its birkas.
2. The Ministry of Wakis should do the same.
3, The State Railways should fill in its borrow-pits.

‘4. The Irrigation Service should deal with such of its canals
and drains within this area as are a source of mosquito
breeding.

2T rHli’ “.r-f'a't'ff I;.‘l\\' H]Jnll][l |w ;1|||r]il'il to ;IH ;Jl'é\';lii']\' H\\'Hl'f.l
birkas within this area, and finally.

“6. The Anti-Mosquito Law, now under preparation, should
be u|||r]Ii'il to each one of these areas so as to deal with
the smaller breeding areas. It is hoped that the cost of
inspection under this law when applied can be borne by
the Municipalities which will benefit by its application.

‘. 1.‘n pursuance of this _!nulit:_\' it 18 _[.rn'pmu{f Lo conmmence with

t?u‘. fillmg m of burkas owned by the State Lands Department,
situated within the nine municipal areas which are the most important
”imll’-riw most infected, wiz. : Tanta, Faiyim. Damanhtr, Shibin
el Kon Dt s e A i e s SR T, : o= ’

om, Beni Suef, Benha, Zagazig, El Mansira, and Damietta.
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The cost of |'1|5'~ [!”IIQ has F-I‘I'II I'.‘~fi!|i"1[(‘1.l at Ll“ 10,000,
Once it has been done, the increase in value of the land so reclaimed
s estimated by the Domains Administration to amount to nearly
L.E. 9.000. The net cost of the work 18 therefore only L.E. 1.000.
[Ii :|r1l|IT'lr.‘i! ToO ::[!I.' 1-I|]f1:_11-f|| r:||' I?JI‘»'-r.‘ -"r:’.'lf',}.‘f.f.\' i[ '\\'HIIH be necessary
provide for the piping and filling-in of the dead-ends of certain
canals which provide irrigation water within these Municipal areas,
as it 1s not considered that this is a fair charge on the Irrigation
Service. The estimated cost of this is L.E. 8.500.
The Commission therefore recommends the opening of the
fn”u\\'i]lg credits :

L.E.
For =||_-.;1]in;1 with the dead-ends of canals 3. 500
.["‘-‘l' 1'flt' !l”]]i‘_’”l ir|l (;1]\'1_'['!I|l|{‘!'!] Hr}.r_l,r',n’l,‘:!,w . _]{;_(;“U

Toran ... L.E. 13,500
It 1s suggested that the I.E. 10,000 should be placed to the
credit of the ““""'il" \dministration, which might most suitably
dITange ‘.‘.il]l the I\[I 'J.“][ll 5 f“;:-!']ic_:n LO CaArrv out |f!|f‘ -._.\-”_!-l.__ from

time to time as l:u}mlll' 1<|‘.|€[;.‘>_..|!--. and "'|'="i"i‘\' of earts. animal . ete..

allowed : and the ],,J':, 3,000 be i»i;ic-m:‘ at the fi:::ﬁi.u.«;:f of the il'i'i;-_";a_r"rn]l
Department.

“Once these credits have been granted and the work put in
hand, the next step in the programme would be taken : i.e. the
Mi“j""‘l"‘-\' of “-""ll.*’- State |3"'i|"‘\".“"“' Administration, and the Irri-

gation Department would be requested to undertake within these
areas the work outlined in items 2, 3, and 4 of the above pro
gramme, and the Birka Law (item 5) will be applied to birkas
in private ownership. It is understood that the execution of the
programime l]l‘|>t'—!|=‘l.~\ upon |'n-n}.‘r.'-:":|lfu1: and the enlistment of the
sympathies of all parties concerned.

" If the Government is unwilling or unable to bear its share
of the cost involved. the whole .iiTn"I!i;:n! to free these ]}!‘u\'iljl‘i.‘t]
towns of malara must be |Ji~.~'f|m||t‘-|. On the other hand, if 1t 1s
willing to provide the small sum asked for, then the whole programme
can be undertalken with a fair prospect of 1ts H|ill-|1't'i ]'n_»it]},{' attamed
within a few years. while the towns concerned will not n]l,[I\' be rid
of malaria but also have their general health improved.”

[t may here be remarked that the rn:mlr.’.\'i_\' of the _EaJ't‘ii1||irJzH"\'
hnancial recommendations macle |r_\' the l‘ulnllliririn}l for ;|_[]Ti-ir|;|]:li'i;i]
works in provineial towns is partly explained as agreeing with their
general policy of keeping to a st rictly practical programme, partly
it must be remembered how closely packed these Egyptian towns
are, and, except for a few quite new quarters, how abruptly they
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end and the open country begins ; the area not actually occupied

latively small ; there are few open spaces

bv house or street 1s re ‘ '
: waste or semi-cultivated

and no extensive outskirts with plots :ul. . :
]:HH{ 10 he [mul\'ml ;]hp]-‘ |I lnHu\\:; i]]:li for a few 1t1:;1[\:||\t| ||Ia1“]i]:_; " e

an effective start can be given to the abolition of their ]ill'f_;l’!' lll"'l‘ili_n‘-._{ |7

lll:lt'(’%* ”[ ]Uu_pr-‘tlllihu‘ﬁ'_ rI‘Ei".\'l] t'l]'.‘li]l.‘l_‘,{i‘ 15 4 ﬁi']r.'ll';lii' tilll‘F['IHJI ;1]]#.1
1

oardens cannot be well controlled until special reoulations, now
under consideration, have been introduced. Here prevention will
encounter the innumerable minor
Note to the Ministry of Finance, but, though 1t may be difficult to
: e need, throughout this branch of

breeding places mentioned in the

render and keep them innocuous, th ‘
the anti-malarial campaign, will be rather for authority than for

expenditure, and the Commission’s proposals are not so much for |
the obtaining of money as of power, by the application of present |
Jlaws and the introduction of new measures.
As a result of the Note t'“]l‘:fotl above. the Government |r1'n\'ic']w]

1L.E. 5.000 in the 1918-1919 Budget for filling State Domains birkas. !
This was half what had been asked for, but labour was nearly all |
taken up by the Army. Arrangements are, however, being made
with the State Domains and Municipalities Section of the Minmistry el Y €A
of Interior to carry out part of the Commission’s programme forth- ,
with and fill in birkas at Benha, Damietta, El Manstira, Damanhuar,
and Zagazig. In the last four places, also Beni Suef and Faiytm,

Inspectors of Irrigation Circles have been given their share of the
small credit of L.E. 3,500 lll'i'n'pt'rra:'-ril and granted for dealing with

certain dead-ends of canals and inter-communicating channels.
The undertaking of these Government works is to be followed by
application of the Birka Law to private owners. e it

[t is. however, to be noted for separate consideration that the
law does not extend to low-lying land not of birka formation and
flooded only during high Niles. Nor will the suppression of the
Jarger birka and irrigation breeding arveas now proceeding obviate
danger from rice cultivation. If any difficulty is anticipated m
securing the early passage of the proposed Mosquito Law, the admi-
nistrative powers of the Irrigation Department should be invoked
to prevent rice being grown within three kilometres of Mudiriya towns
in the Delta and El Faiyfim. |

VII.—Agricultural Districts.

South of Minya the only districts known to harbour malaria
to any degree are Kom Ombo and Nag' Hammadi. Both here and
north of the Minya the type of fever is mostly benign tertian; a few
cases of quartan have been observed. .\I;i.[iu_n;mli malaria occurs
in the northern Delta near the lakes, m the II":ti\'l]iu, and between
Tel el Kebir and Ismailia. Further facts are still wanted regarding
the distribution of this type of the disease and instances HFil :!T':
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being specially noted. An investigation into malaria in Hgypt had
been set on foot before the war and a spleen count had been taken
in Beheira, Minfifiya, and the Tel el Kebir-Ismailia district: Kém
Ombo has now been examined too. The results of these enquiries
confirm the view that serious preventive measures are necessary.*

Mosquito breeding places in rural districts fall into four main
classes :—

Outcrops of subsoil or infiltration water.

Lakes and marshes fed by waste water from drains and canals.

and by infiltration water.

Rice if'hl'

Defective canals and drains.

The nature of subsoil infiltration water has been described
in the first part of this Report. A common cause of mosquito
production in Middle Egypt, it creates in the Delta their chief
breeding grounds. Apart from assisting to make the Delta lakes
and marshes, it fills borrow-pits dug for railways, canals, or roads,
excavations made for building or agricultural purposes, and hollows
and holes of every kind. The village ponds or birkas originally
formed by excavation are a common feature of the Delta landscape
and particularly towards the north. During flood their size and
number are increased. Their danger has this restriction that, to
breed mosquitoes readily, they need to be fed by surface drainage
water or to be freshened during high Nile.

Rice, 1t is understood, cannot be grown under conditions that
will not produce mosquitoes. It is, however, a ¢ |->]r\\]|1r h is generally
grown on land unsuitable for other eultivation, and i Egypt, when
the rice districts have been properly drained, it will to a great extent
yield automatically to more valuable t[nim such as cotton.

Defects incanal and drain: age systems, breeding mosquitoes, are :—

Bad alignment and 111:ult'f!n,|‘r“ fall.

Dead-ends to canals supplied from more than one source, and

draing without outlets.

Abandoned channels not filled in.

Seepage through canal banks or overflow may also collect water
breeding mosquitoes. These defects are a relatively unimportant
source of trouble. To them, however, may be added the cultivation
of sugar in large and unlevel fields, involving the use of an excessive
quantity of water. It is believed that it is in this way that malaria
18 produced at Kém Ombo, where in some villages spleen counts
show a twenty-five per cent infection or as high a ratio as at Siwa.
At Nag" Hammadi an equally high rate is 1 mmtl though the disease
18 not 8o \\nlm]mml In Armant, malaria is present in a less degree.
Iraw information is still needed regarding the frequency of the disease

1 Egypt where sugar-cane is grown.

* See Appendix No. IV.
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Control of the Nile flood and adequate drainage of the Delta

are the measures by which malaria may be :iulu,m[i they are

measures that will change naturs al conditions in a \\'lu_#|f'- country
but, however rapidly 1 1||-\' may be pushed forward. it will be many
vears before they are comp lete. and they need to be sup ;:Itmmmd
and antic ipated lu local preventive wo irks wherever ]um:ﬂ h_._ 1) }“.[_T
effect will be to cause a gener: a]l and effectual lowering of the subsoil
water. to reclaim the Delta Lakes, to replace rice by cotton or other
safe crops, and to encourage the filling 11
the value of land. Meanwhile, in and about the more \\nu]\ infected

\'iH:anrm minor defects in the irrigation system may be remedied,

of birkas by increasing

I{N { ‘”“ |m| 1mé l\' ]u' pﬂ-rlt'H-{l Hlu,rfr!k ‘H]r }al:!‘]'ll\\' }llt:\'. ]P{‘ HH{‘I]
in  with ~]'=’11 from adjacent can: als, or meighbouring landowners
be induced by the offer of low rentals to fill them in themselves.

Rice rn]ii\'ui.iun, as is noted in the chapter on Provincial Towns,
should be 'r1'|r|liini1ul Fa\' law within three kilometres of them, or
temporarily mm}:u! by ulnln istrative measures. \*i1'!‘“"1['r.lﬁrsi_'l\f_":lj.'-i"lz'mt_‘
cultivation. the Ministry of Agriculture might mstitute a comparison
[:;‘\!v\'v(-n the methods iu.i' irrieation after the third month, in districts
where sugar-cane is grown without malaria and in those where the
disease and the crop ".:}']H-:_a_l' to be closely associated, as at Kom Ombo.
To prevent formation of new breeding-grounds the attention
and co-operation of State Departments should be engaged.
Facilities should be refused for extension of irrigation in areas
where there is not sufficient drainage to prevent breeding.
The extent of flooded and marshy areas adjoining the lakes
be reduced by leading escaped water between continuous

My
i_};{]ll;s; in]n [':w sea.

Clontracts for canal. drain. or road construction should inelude
the filling-in of borrow-pits, and, when canals are re-aligned, the
disused channels should be 1[][!*11 1 at the same time.

[rrigation concessions should ]'l_‘!'lili!'l‘. the concessionaires’ system
to be so designed, graded, and maintained, and the water supply
so regulated as to prevent mosquito breeding; and in general the
conditions should be drafted with a .~t1urr[:l] eye 1o malama ]11’*‘\'='r111'n.!h
with guarantees for inspection of the works and enforcement of the
terms laid down.

In the same way as for roads and watercourses, so, for railways:
new constructions should include the obliteration of borrow-pits.

ihe Pres

{20
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APPENDIX 1.

Note on the Present State of Knowledge with regard to Subsoil
Water in Egypt.

(FENERAL.

The general mathematical prineiples of the flow of subsoil water have been
worked ouf in France and elsewhere and are well known in so far as thev concern
movement of water in saturated ground. This is the more important form of
movement, though agriculturists are interested in flow under capillary action.
The general laws of this are also known. -

The flow in saturated sround takes place in the direction of the slope of
the water surface in the ground, and the velocity of the flow depends on the
slope and the permeability of the soil. Flow may be fairly rapid in sand or
gravel, but is very slow in the thick clay subsoil underlying a large part of
the Delta.

Previovs Work v Eayer.

'”]i.ﬂ consists of :

l. L;:fmi'ell'tn'l\' and field IZ'N[N'IiHil'I!H on soil DF!_\'\EL'H. mainly in the way
f determination of moisture content of soils, under different conditions,

mechanical analysis of soils to determine the size of their particles, and some
general field observations. Almost all of this was done in connection with
agriculture and deals only with the upper ground layers and does not concern
directly the waters drawn upon for supply of drinking water in towns.

2. A soll survey started just before the war and some progress was made.

This related to the surface soil and was purely for agricultural purposes.

3. Many tube-well observations have been made in different parts of Egypt,
but nearly all these were stopped at the beginning of the war in order to economize
staff.

4. Drainage experiments have been made in the Delta. and the effect
of drainage in the Northern Delta is marked. Deepened drains have enabled
the State Domains to close down some drainage pumps.

5. Samples from borings have been collected by the Geological Survey,
which has accumulated a good deal of knowledge about the nature of the subsoil.

ResuLTs.

Tube-well observations are liable to be erroneous, but a good deal of in-
formation has been collected which requires working up. The main result
of these observations is to establish that the level of water in tube wells depends
mainly on the strata in which they are sunk. Deep wells going down to sands
and gravels will usually depend for their level on the nearest branch of the
Nile or deep canal. Those which do not pass through the impervious clays
depend indirectly on the Nile, but mainly on surface waterings and local con-
ditions. The wells dependent on the Nile show that when it rises this rise is
transmitted through the soil to the wells, diminishing in effect as the distance
from the river increases. There is therefore an outflow when the river rises
and a return flow to the river when it falls again. This has been proved directly
by dye experiments, and it is also known indirectly from river discharge measure
ments. The principal motion of subsoil water is therefore transverse to the
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river. There will also be longitudinal motion, but since the h_.-;:@ of water causing
it is much smaller than that producing the transverse, 1t will in most cases be
One result which has been often noted is the greaf

masked by the latter. .
SELITLe ”"]'l. I!|:‘-' to 1|ll' OCCurrence

variation of subsoil water conditions often in the

of pockets of sand and clay which break up the homogeneity of the soil

Furure WORK.

1. An examination of all accumulated observations of tube wells should
be made in order to summarize the results and see whether this work should
].Il'} I'{'i'rl]!'l]'lll'Til"\"f‘l.

It would probably be possible to find out what 18 the effect of I_'z‘-.mtfs and
drains in different parts of the country. A single experiment m Central
(Gharbiva, where the soil happened to be unusually sandy, showed that the effect
of infiltration from and defiltration into a water channel was directly measurable
up to distances of 200 metres. At Talbiya, on the Pyramids Road, this effect
was traced up to a distance of 400 metres.

2. The extension of discharge measurements will give indirect evidence
about subsoil water by determining seepage gains and losses from water channels.

3. Further work should be done on the physical properties of soil, as is
done by the American Department of Agriculture, which has a speecial branch
for this work.

4. The above work will give a lot of general imformation which would
ultimately probably enable answers to be given directly to questions about
subsoil water. The only course open at present, if a question arises relative
to conditions at a particular place, is to investigate on the spot.

CONCLUSION.

The study of subsoil water concerns irrigation, agriculture, and public health,
and as in Lower Egypt its level is always within three metres of the ground
surface, and often less than this, it is impossible to ignore its importance. In
vears of high flood its effects are especially prominent.

It may not be possible in a limited time to minimize the ill-effects of high
subsoil water levels, but any solution of the problem will depend upon accurate
data, which should be collected systematically over a number of years. In

this way the best results will be arrived at with the minimum of expense.

May 5, 1918. (Signed) H. E. Hurst,

Acting-Director, Physical Department.
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APPENDIX II.

Anti-Malaria Legislation.

No actual anti-malaria law has been drafted. as the Commission were legally
advised that the time was not opportune. The lines on which such a law should
be drafted have, however, been fully considered by the Commission and are
shortly as follows : ' i

1. Every occupier or, in default, every proprietor of a house, garden, or
land, cultivated or otherwise, within the areas to be defined 1mrit| this law shall
take all necessary precautions in accordance with these regulations to prevent
the breeding of I'|!|:t{l]j1n['>.

This law or any part of it to be made applicable by Ministerial Aprété
to the whole or part of any municipal area or to any [alm- within three kilo-
metres of the municipal boundaries. Within the areas so defined the whole
or part of the regulations laid down in the following articles shall be enforeed.

9

3. All wells or .-'.rg’.ffra.r;.-\' shall be |\'1'['-I p]'r:;wr'l_\' covered so as to be |]|‘]."11{11]I‘1]'
proof and shall be provided with pumps. No new wells or sagias shall be
installed in the area to which this law is made applicable except with the conzent
of the Public Health Authorities. which mayv lav down conditions necessary
to prevent the breeding of mosquitoes. . .

L. All ecisterns or tanks shall be provided with proper rmm|i|i1n-}rr‘ranl'
covers, which shall be kept closed and in good repair, to the satisfaction of the
Public Health Authority.

All 2irs, barrels, or other movable water receptacles shall be similarly covered
and placed on stands.

5. All fountains or artificial ponds shall be either

(1) ]I' =0 l'EIH‘\1]|IE'1I'|E a8 1o he l.'l.‘ll':ll.il'!l'l"\' Il]l|l[|{'1l y |h|‘ removal of i]tl"
they shall be emptied weekly or at such a time as the Public Health
Authority shall direct.

(b) If not so constructed. they shall (i) Le kept stocked with larvae-devouring
fish to the satisfaction of the Public Health Authority, or (i1) suppressed.

All irrigation chambers shall be so constructed as not to retain water.

6. Hose plugs for water pipes shall be so constructed as not to retain water.

7. All easual collections of water in _gu:‘r]u-us_ :-n|1;'1l\':|g':].~;‘ or in ;1'1-111_--;';1]
on any property, shall be so dealt with as to prevent the breeding of mosquitoes.

8. All ventilation shafts or inlet vents shall be covered with wire in such
a way as to prevent the exit or ingress of mos rimlnu All .-u-\:\alaiijs shall be
]llra\lllul with mosquito-proof covers and kept in repair to the satisfaction of
the Public Health Authority,

9. In the case of irrigated lands or gardens, the owner or tenant to take
the steps necessary to prevent his drains, private canals. or irrigation channels
providing mosquito breeding-grounds.

Owner or tenant to keep private cdnals or irrigation channels clean and
free from obstruetion, and to repair the banks thereof to prevent leakage of
water,

Owners to clean and keep free of obstruction existing drains or such drains
as may be subsequently made.

The consent of the Public Works Department shall be necessary before

making any new drains.
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Owners or tenants shall close blind drains which cannot be made to discharge

into any existing drain. LR ey
Owners or occupiers shall make drains in marsh lands, provided that they
can obtain access to existing drains.
10. All disused cesspits, drains, or cullies shall be filled in or removed.

11. All pits, holes, or excavations m‘-nt:tinip_ﬁ water, \\'htil]u'r at flood 1_imn
or otherwise, shall be filled in. In the case of excavations for T}.u- foundations
of buildings actually in course of construetion, the ."”“.1 |'.'u'1:|r“ or, in default, the
]1]':\}1]_11.-1'”1. shall be held 1‘(\,,]JI-]|'|H”{II‘- but Fn- may, m lieu of 1l|[|.ll_u 1, 1‘jr|.;|- ,-:1;(:]1
steps to prevent the breeding of mosquitoes (petroleum, cyllin, ete.) as will
satisfy the Public Health Authority.

12. In the case of any collection of water within the above areas which
cannot be dealt with under the above regulations, and which can be shown to
be a source of mosquito breeding. the Minister _tll' the |I|T'-1'iur_' shall have the
power to issue an Arrété compelling the proprietor or occupier to carry out
such conditions as may be necessary to prevent this.

13. Rice growing shall be prohibited within three kilometres of any municipal
town boundary, swhether the remainder of this law is made applicable to that
area or not.

14. In the case of cellars or basements which are flooded at any time,
the m:(‘lli'lff’l‘ or 1H"‘1}1'i='l'trr shall be held to raise the floor of the basement or
to treat the water in such a way as to prevent the breeding of mosquitoes.

15. All the penalties against the breeding of mosquitoes applicable to
houses or gardens shall he held :i!il)[it'?i[l'r‘ to any steamer, dahabiya, or boat
moored within the area to which the law is applicable.

16. Right of entry to properly-accredited mspectors shall be granted
into any of the places coming under these regulations, between the hours of
8 am. and 5 P, }'H‘i}\'[:]i'l] that, in the case of houses or of o rdens attached
thereto, twenty-four hours notice be given of each visit of inspection,

17. If, as the result of inspection, any condition is found requiring to be
remedied by the occupier or proprietor, written notices of result of inspection
shall be served either at the time or after the inspection.

18. KEvery occupier leaving his house temporarily unoecupied shall be
held to take all precautions to prevent the breeding of mosquitoes within the
house and gardens during his absence.

In case of such houses temporarily uninhabited, notice served upon the care-
taker will be considered sufficient. In such cases, or where there is no caretaker,
the garden or courtyard attached to the house may be entered and such measures
taken as may be necessary to prevent the breeding of mosquitoes.

In case of untenanted houses the responsibility will rest on the proprietor.

__19. In case of contravention of any of these regulations, besides the penalties
laid down in Article 20, the Department of Public Health shall have the power,
after due notice served upon the person responsible, to carry out the necessary
measures and to recover the amount under the Law of 1880, '

! o T o AN Y Vet :
20. Penalties—P.T. 100 o1 mprisonment for one week.

: ; } In case of contra
vention of Article 9, the judge may order t}

16 stoppage of the water-supply.
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APPENDIX III (continued).
Malaria Cases reported in the Country in 1914.
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Table showing Percentage of Enlarged Spleen in the Country
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APPENDIX IV (continued).

Table showing Percentage of Enlarged Spleen in the Country.
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