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MALARTA IN BUROPHEAN TROOPS IN WEST AFAICA

CHAPTER 1

HISTORTIC AL

D e e G G e S e G s S e S Gm S S W

West Africa has always been recognised as a parti-
cularly unhealthy reglion of the Tropics and sbove all, as
one fatal to soldlers or sallors who weres stationed there.
Three disegses have been mainly responsible, - E1 Vomito,
Black Jack, or yellow fever, the flux or dysentery, and re-
mittant or intermittant fever by which 1is usually intenced
Malignant Tertian Mslaris. | |

Yellow Fever was also sometimes called the epidemic
fever and was essentially the killing disease which sud-
denly appeared in a station legving behind few survivors.

In contrast, malaria, from its epldemiology was often known
as the "common or endemic fever of the country.”

Now that immunisation against yellow fever appears to
have removed its danger, and modern hygiene and sulphaguani—
dine treatment have lessened the terrors of bacillary dis
sentery, malaria remains without near peer the princip;l
single cause of sickness;inValidiﬁg and death in Europeans
on the Guinesg Coast.

The first Europsans on the coast’and indeed the only
ones who settled for over a hundred years were the Portugese.
Hlstory is very silent as to their early colonization, lar-
gely because the authorities in Lisbon were intent on mini-
mlsing their efforts, in case other nations would be attrac-
ted to compete with their trade in gums, spilces, civet and
gold. Reverthqless, in the few documents which have been
translated from *the Cintra Libraries, there are constant re-
férences to sickness and death @n the troops who defended
their trading posts and castles,

Subsequent history rélating to disease in troops on

the Guinea Coast is conveniently grouped as follows. s
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Ao The Seventeenth and Eighteenth centurlesg, in which
Dutch, British, Danes, French, Courlanders and Brande-
nburgers all maintained garrisoned Forts.

Be The Nineteenth century in which first the Danes
and then the Dutch retired leaving Britain uncone
tested and in which Various'military expeditions
were made to the hinterland, white troops being
employed in these native wars. N

C.  The period from the relief of Kumasi in 1900
unt 1l the Great War.

D. Th9 Campaign in Togoland and the Cameroons.

1914- 191b

. The Inter-war Period

F. The Present War. ’

I feel that the historical survey is worth whlille,
as tending to put in perspective the high incidence in
the early part of the Fresent War and the efficiency of
the measures which helped to reduce that incidence.

It must suffice to sketch conditions of living, to quote

g few contemporary opinions and to gilve what scanty

figures as are avallable which would help to estimate

the incidence in the past.

A. The Seventeenth and Eighteenth Centuries

Relforances, wihlch are few in the earlier part of
this period becoming more freguent later are mostly f?Om
thg diaries or g¢cgunts of voyages kept by ship's mas-
ters or travellers. & few are in officlal documents. ‘

- Troops were stationed in the European Forts to pro-
tect them from assault by the natives or by rival Buro-
peans. At fimst, detachments of ordinary troops or
marines were posted to the fors but the mortality was so
tremendous that gradually the Guinea Coast came to be

regarded as a penal station to which all nations sent
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their undesirables. The Pritish system was to man
%:hg ¥orts with military offenders from other units.
Wien sufficient of these was not forthcoming, civil
offenders on long term or life sentences were of=-
fered release on condition that they joined the Army
and were posted to Guinea. These unfortunate
wretches were glad to get back some degree of 1if
berty with the promise that when they had comple=
ted twenty years service, they would return home.
Few, if any ever returned home to warn their suc-
cessors what to expect, but newcomers must have
been guickly disillusioned when they met the fever
ridden soldiers in the forts., It is quite clear |
that most gave up soon any hope of ever seeing
Britain again but ga.e way to€very form of de-
bauchery to forget their sorrows.

Soldisci's ware not . pgtionsd from the Farts
but had to purchase what they could from the natives
from a migerable allowance. ‘o make matters worse,
they were paid in a local and certainly inflated
currency. “ith this they purchased goods from the

merchants and then attempted to barter for food with
the natives. . *his system 1lnevitably led to them
being in debt, It is even hinted by some writers
that they were encouraged to get into debt, for

until they were clear of gll debt they were never
allowed to leave the “ort. The food which they were
able to purchase must have been a constant menace

to their health, both as being infected, and as being
sadly deficlent in protein and in B group accessary
substances. “

The British uniform was of thick serge, designed
for a temperate climate. All that can possibly be
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sald in its favour is that the boots and gaiters with
trousers tucked in must hagve servead the purposs of mosg=
quito boots as well as incubatorsV  Other Nations were
more enlightened. The Bran denburghers foz;'example
| provided for each man, in 1683, "Six shirts, two pairs
of shoss, two pairs of stockings, two caps, one linen
sult and three linen neck cloths - - « one good rain
coat in place of an overcoat! (l)
| officers in British Forts were almost invarisbly _
there for one of the three 'p1s" - Debt, Disgrace or Drink.
Army Lists show that they were usually posted from the
half pay list. They hoped to mgke their fortunes by
rapid promotion and private trade, but they too were
paid 1in the local currency or in kind, so that although
their expectations of rapid promotion due to deaths of
their geniors were gseldom dilsgppointed, few can have
realized their hopes of retiring after a few years in
~affluencs.

Bosmen (2) the Dutch traveller who visited the coast
in 1696 and 1698, says of the climate "lhe fog hgppensth
most frequently in the 111 season of six months = - but
more especially in July and #ugust (The latter hdlf of
the rainy gseagson) wherefore we are more seized with
sickness in that time than in_ﬁhe good season Or summer - -
and our bodles are more susceptible of it than the natives."

Several other writers comment to the same effect =
that the rains bring the sickness, that newcomers are
especially affected and that the natlves seem relatively
reslstant to the 111 6 ffects of the rains. Barbot (3),
a French traveller gives the following description of
life in Cape Coast Castle, the main British stronghold,
when he had visited 1t in 1680, There were "a hundred

white soldiers and some Officers all clothed inrTed in

the pay of the foygl African Company". Their condition

was dus( sg
( says Barbot,) to g vast over indulgence in punchj
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"The garrison is very weak, the survivors looking
poor Qnd thin, not only the soldlers but also the
Officers and Factors. Their wholelcountenancés are
thin and shrivelleda". Bosman (2) - "advised them
to avold sleeping in the open at night when heated
with debauchery, having nothing on but a shirt".

Posman had however, some other 1ldeas which have
‘not stood so well the test of experience; - "There
fore I did not only take care to avold lying soe x-
posed but always kept to my bed - - and both day and
night wore a dressed hare's skin next to my bare sto-
mgqh for aboyk two years together which kept itvin
good disposition and helped digestion very much;
though I must own 1t was sometimes, andveggecially
in the excesslve nights very troublesome, and
occasioned much seating". One has no hesitation in
believing in his discomfort.

In 1710, Capt Nathanial Uren (4) called at Grosse
Friédericksburg the main Brandenburg Fort. He com-
plains that he had but a bad night's sleep, for the
custom 1s, as soon as it s dark, to shut all doors,
windows and shutters very close to keep out the night
ailr which they reckon unhealthy to furcpeans. - = the
soldieré looked like people which had been d ead and
buried for six months and returned from their graves,
for I protest I never sgaw so poor and despicable g

crew in all my 1ife'.

The records of the Brandenburg Castles are very
~complete and easy of access dus to the publication of
a selection of the original documents by the German

Imperlal General Staff. (1). In 1683, fifty Europeans

were landed to lay out g #ort on ground above the village
o
T Pasequoe on Golg Coggt. About a month afterwsrds ‘ten

were de
ad gnd only eight were not suffering frommver
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From 1702 to 1708, due to the war of the Spanish Succe g~
sion in Burcpe, the garrison was not relieved. Of the
original fifty, by 1708, only thirteen were allve and
only sevenwere fit for duty when the relief ship arri-
ved. _ ‘

In 1792, an attempt was made to form a European
Colony on Bilama, the most coastwise of the Blssagos
Islands (Now Portugese) at the mouth of the Rio Grande,
(5) I have not been in the Bissagos but have flown
over them many times. They are flat islands indented
by tidal mud and mangrove creeks. 2Lhere are a few
flat sandy beaches, but glven human hosts to feed them,
they are 1ideal terraln for Anopheles Gambliae and A.
é:;biae. Var. Melas. They come into the zone of
about }§o inches annual rainfall. »

Three sLilps g9t out from &ngland on April l4th
17é2 carrying 275 men women and children. The men were
mostly of the type already mentloned as deemed»suitable
for the Guinea Coast. There was a good degl of dis-
sension on route so that only 96 seem eventually to have
landed on Bulama. They arrived on May 19th and set toj
to bulld a stockade where they could live while starting .
thelir farms.

They were attacked by the natives, there were ds;
sertions, fights and accldents but, having landed at
the beginning of the Malaria season the biggest enemy of
all was malaria. There was a shortage of medicine and
although cinchona was in general use as a curative at
that time, I could find no mention of it in Capt.
Beaver's book.

It 1s aifficult from the narrative to be certain
of the course of the sickness or to be sure of flgures,
for hames suddenl

Yy appear or disappear gng are not mene

tloned again but the following appears to have been the




sequence of events:=-

June 1792. PXarty landed, 50 men, 18 women, 28 children

July 44 men, 10 women and 24 children well
4 3 " W24 " gick with fever.

???ing,?ﬁ suécegsionlﬂugust, Septe., QQt,, and November
9,9,7 and 10 died of fever. In the Journgl at the end
of November is noted "Today 1s remsrkable In that every
single person is sick" .« By the end of December,
another 13 had dled of Fever and the state was

Well 2 men | O women 2 children

Sick 7 " 1 woman 1 child

 During January 1793 another death from Fever is
recordeds There were two more in June and one in
September. In October the 9 survivors were evacuated.
- Ling (1777) (6) states that since the last edi-

tion of his "Essay on the Diseases incidental to Euro-
peans in Hot Climates - - " "Ships of war on the
Guines Station are ordered to be supplied with”a large
quantity of the bark (Cinchona) in powder form, to be
l1ssued occastonally to those who were sent in boats up
rivers, and on shore!, |

Durand, (7) who was the Ifrench Governor of St
Louls, states that during his period of office in Sene-
gal from 1785 to 1787, it was usual to drink fasting
%little brandy in which the bark had been infused, in
order to guard against fever. Matthews (8) recommends
fires and the bark as the best preveﬁtitives against
fevers.

So that, while the use of cinchona as a preven-
titive ‘was beginning to be realised the disasterous

Bulama expodltion was without the drug even for treatmnt.

Be The Nineteenth Century. I

In 1803, Mungo Park (9) took a party of forty four
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Europeans.on his second journey to trace the course of
the Niger;, IncludedeerevLieut. Martyn and thirty
five_soldiers"from Fprt Goree who had been lnduced
to volunteer on promise of discharge when they re-
turned. They left Gambia on April 26th 1805
travelling right on through the rainy season. BY
November 17th, only three soldlers, Lieut Martyn
"and Mungo Park wers left alive. It is impossible
to be certain from the diary how many of the thirty
two deaths were due to malaris, but probably well
over half were so caused. |

In 1818, the shocking cholce was made of St
_Mary's Islend at the mouth of the Gambia fiver for
the Military Post whick eventually became Bathurst
(Gray 10). The centre of the island is below
spring tide level end ﬁéwh@re is there more than
18 inches above that level. The post was Lirst
garrisoned by the Royal African Corps off;ceredr
largely by veterans of the Peninsular War. <‘he men
were as usual military offenders from home units.

In May 1825, a coﬁtingent of 192 European sol-
dlers arrived at Bathurst as there was trouble wilth
the people of Barra which lies on the'opposite bank
of the mouth of the River Gambia. Owing to lack of
accommodatlon only 108 were landed and the remaining
91 were left aboard the transport. Sickness soon
arneared in those landed. The Military Hoépital had
only accommodation for sixty or seventy patients and\
the number of sick was such that "at one time they
were s0 numerous that 1t became necessary to place
them in the galleries. (The building of hospital is
stlll extant in Bathurst and the 'galleries! are out;

slde balconies.) By Sept. 27th, 87 of the 168 were dead
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There had been no sickness in the transport but the
91 were now landed as there was of course by this time,
ample accommodation in the barracks. By_Decembef 21st,
73 more were doad. Only thirty nine allve was a heavy
price to pay for landing I1n th%rainy season., To
geplace @he casualties, another 200 men arrived in May
of the fdllowing year (1826) - May seems to have been
a favourite time for landing newcomers to West Africa.t

“hen General Sir Neil Campbell visited the Hospital
in August 1826, he found there 93 of a total strength
of 116 white soldiers. Between June 21st and Sept .

21st in that year, ninety eight men died. Eighteen .
| men died in the following three months and of the survi-
vor:;;%vere permanently unfit for further service. In
July 1827 when 276 of the original 399 men had diej it
was declded that Bathurst was not suitable for white
troops. , .

It 1s very difficult to separate yellow fever from
malaria in thls epidemic. But from mention of repeated
attacks and non-vomiting cases 1t would appear that
at least haWP.of the sickness was due to malaria;

- Dr Barry, Inspector of Hospitals in West Africs is
quoted as follows by Boyle (1l):- In 1822, twelve white
sergeants were brought from the Isle of Wight., 411 were
men of good character and were accompanied by thetr
families. Every individual was attacked with fever in
a few weeks - eight died - and only one - the sergeant-
major - appears at present fit for duty. %he constitum
tions of the three others are in such a shattered state
that plainly indicates an advgnced state of visceral dis;
ease. Sickness and mortality in wives and children were
nearly in the same proportion." %hese were definitely

cases of malarla, for elsewhere in the report, Yellow

Yever and "remittant fever" to which these illnesses gre
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attributed, are clearly differentiated.

Boyle also quotes Mr Tialie, Acting Staff Sur-
geon in Cape Coast Castle in a report in 1822 to Dr
Nichol, Chief Surgeon in Sierr%@eoue (Mr L1d11e was
killed by the side of Sir Charles McCarthey in the
first Ashentee war in the following year). Tidlie says
that small drafts of soldlers who arrived at Cape Uoast

Castle were attacked as followss-

y - .
Year. No. in Draft. No., attacked N.. “Yied.
1819 8 8 2
1820 4 4 4
1821 7 , 7 2

In 1826, Mr. J. Bell, Acting Surgeon to the forces
was questioned by a member of the Houss of Commons
: “ommission engquiring into conditions on the Wést Coaste
He said that he arrived on the coast in 1821, from then
until June 1826, there had been in Gambia 52 European
residents of whom 15 had died. He had served on the
Gold Coast and stated that "On the Go1g Y oast there 1is
no record of the year in which Europeans are exempt from
being attacked wilth the remittant fever - - particularly
néwcomers - =" He had "seen soldiers attacked after
only twelve days in Cape Coaste

the same Surgeon Bell reports in the old letter
book in the ‘Military Hospital at Cape “oast - (quoted
by Bllis (12) and Gray and Dochart (13)) because he
surmises/"fcr fhe Colonial Government, probably not
wishing to terrify its European Officials, has never
published any statisticd' - that two companies of white
troops arrived from the Cape of Yood Hope in April
1823. Only one man remained alive in December 1824.
A second detachment (number not stated) arrived from

the United Kingdom in November 1823, Eight were alive

by the end of 1824. Of a third detachment which arrived
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on the 1l2th March 1824 the greater part had died in
three months. & fourth detachment landed on March
20th and six remained by the end of the year. 101 wen
landed from H.M.S, 'Thetis' on July 4th, 45 dled within
' a week of arrival.
L Wives and ‘chlldrenwere also brought out. In
October 1823, 42 women, and 67 children arrived.
By December 1824 the 29 women and children surviving
had to be sent to *ngland to save their lives.

There 1is little doubt that a substantial part of
this mortality also was caused by yellow fever but from
the dﬁscriptionvof people be ing ill for mény days and
then recovering, there is no doubt that malaria played
qmajor part. Surgeon Bell concludes his report as
followss - ‘ ’ _ _

¥The destruction of 1life that has taken place
ought to pre_vent any more %ope an women and children
belng sent out - - I sincerely hope that I shall never
rewitness the many trying sights I have done this yearA
in beholding the father and four or five children laid
up with fever in a small hovel of a place, totally
helpless to each other and gradually dying without my
being able to mltigate their sufferings even in a small
degree." It was this disaster to troops and their
families which led to the Commission of Enquiry in 1826
to which Mr. Bell made the replies quoted earlier.

It may have been noted, that in references to the
first‘quapter’pf‘the 19th Century, no mention is mads
of Cinchina Bark. This was largely due to the influence
of Dr Jaﬁes Johngon (14) who had practised in Galgutta
and who lost %patient after treating with cinchona but
cured another with mercury and bleeding. In 1812, he

retired to England and wrote a text book on tropical

medicine which was immediately successful and rm through
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many editionse He condemned entirely the use of
Cinchona Rar¥. ‘ _

The Landor brothers, Richard and George (15)
record in 1829 that Sir John Webb a recognised authority
recommended them to take 2-4 graing of quinine sur-

phate every six hours as a strengthener agfter fever

end dysentery. 'This may be said to represent the
eattitude towards quinine gt that time. o

In fugust 1826, twenty of the crew of H.M.S.
'North Star! were detailed to work in boats in the
Sierra Leone Niver. “hey all took wine and bark with
the e xception of TLieut Boultbee R.N. who declined to
take the drug. He was the only one who contracted
fever., This is typical of many accounts colbcted
by Surgeon Alexander Bryson (16) who mads a long re=-
port in 1847, He¢ records a series of outbreaks of
malaria in sailors and marines especlally in the
boat crews who went on isolated missions up small ri-
vers and creeks in search of slavers. He covers the
whole of the coast from the Shebro_hiver in Plerra
Leons to the 0il Rivers in Calabar, and gives many
instances of the preventitive action of Quinine. He
summarizes by saylng, "the introduction of quinine as
a preventitlve of fever has ndt only reduced the num=
ber of febrile attacks but has lessened the severity
of those that do occur and thus the mortality has been
reduced to a level which does not materially exceed
the death rate from fever on some more healthy stations."”
Bgyson is qqite definite in preferring quinine to
"the bark” amd in insisting that it should be taken

for at least fourteen dayé after leaving the infected

arag.

“~
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About this time, strenuous efforts were be ing
made by the Royal Niger Company to increase its
trade by dealing direct with the tribes producing palm
oil further up the Niger. In 1837, McGregor Laird
led anlaxpsdition of forty Huropeans up the Kiver.
Quininé was not used and only nine returned alive
(17) . Another‘expedition up the Niger in 1841 under
Capt Trotter R.N. (18) was equally disastrous. Of
143 “uropeans, 43 died from fever and only 9 were
fit at the end of the expedition. “gain quinine
was not used.

It would appear then that the e xcellent admdmse svi0ENcE

Cm¢C2§§B§;son was neglected for many years.
voon, however, the value of Quinine came to be

realised again and the final blow was (or should
have been) dealt to the doubters by the happenings
in the Scilentific kxpedition up the Niger led by
Surgeon W.B. Baikie 1n 1854 (19). A4s soon as the
bar at the mouth of the River was crossed, each
European toor 6-8 grains of quinine daily. After
four months up the Kiver, all the Eurc;peans were
well with the e xception of one of the scond mates
who had refused to\take the drug. He had severe
attacks of fever, accompanied by delirium, for his
head had to be shavea,while in addition to quinine,
he required sedatives and sudorirfics. {Hutchinson
(20). ! |

The ge results, shewing the benefit of prophy-
lactic quinine were confirmed by many Naval Surgeons.
Eames.(zl) found that quinine greatly reduced the
incidence of malaria in pis ship operating in malarious
creeks. ‘ The drug was given daily on parade and in
one year, 18 gallons of rum were used as a diluent.
Tamas alge rocognised that quinine does not lose its

Prophylactic qualities in any degree by long cone



-14)

tinued edministration. It is very remarksble how

much earlier, the prophylactic value of qulnine was
recognised by Naval surgeons than by Army or Civil
doctors. Presumebly, having the opportunity of having
fﬁé crew always under their eye and in a way a 'closed
community'! enabled them to form impressions and col-
lect statistics more easily.

At this stage, 1t is well to quote Richard Burton

(22) that Plcturesque fizure bdrn two centuries after
his fitting period, that insgtlable explorer whose
f?putatiqn guffered so much from his being so out-
spoken and from having as apologist a too adoring wife.
éurton is always worth reading on medical matters
. for he is observant and honest in his opinions.
Talking of the Gambia in 1862 he says "as usual in
Africa, the most dangerous period is during the drying
4up of the w aters, when vegeto-animal matter deposited
in swamps and hollows by the rain, is distilled into
its miasma."  "Under charge of Dr Mgrtin, I visited the
Military Hospital (in Bathurst) on the west of the
town, close to the swamp. The place i1s murderouse.
There 1is a sick ward on the ground floor! - one night
on the ground floor is certain fever in most parts of
Tropical Africa - and that ground floor is, like_the
%gtrinewand}other offices freguently under water. - - -
the beds are crowded together, each patient having 800,
whereas 2000 cublc feet of air should be the minimum.
This cautlon of & hospital is bullt to accommodste

32. When I visited it there were eighteen fever and
dysentery cases - - - Iwas not astonished after going
the rounds to hear of 92 deaths out of 96 admissiogs
and at times 'El Vomito! !improves off! everybody".
At Cape St lMary he writes "A wonderment siezed me,

how long will it be before the Buropeans of the gsettle-
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ment remove to it en masse?" We can now answer his
question. In liarch 1945, the Secretary of State for
the Colonies in reply to a question in Parliament as
to the probability of such a move and whether many
Africans would have to be resettled replied to the
effect that the plans were nét at a sufficiently ad-
vanced state to permit of an answer to that question.
As montioned bere, the "caution of s hospitall is
st11ll used as European flats. | A v

In the Ashanti Campaign of 1863, about two companies
of West Indian troops who were expected to stand the
climate better than Buropeans, with a handful of white
Officers, campe d on the Prah River waiting for an
Ashantl attack. VWhen the rains came they began to
have so much fever that they had to be withdrawn.
The Ashantis knowing the 1lls that befall an army in
the bush duriné'the wet season, followed suilt, The
Ashantls say that when their\k;hQKwaku Dug heard of
the Pritish withdrawal he said ¥The Whiteman brings
his cannon to the bush. But the bush 1s stronger than
the cannon¥. While the troops from Cape Coast were
encamped on the Prah, 128 men from H.M.S. 'Rattlesnake’
and 13 from H.M.3. 'Ranger! were brought ashore to gar-

rison Cape Coast Castle. Half of them were sick with

fever in a month (23).

The Ashanti Campalgn of 1873-1874 was planned with
gréat care to sasure that it would begin and if possible
finish in the dry‘season and that Eurqpean troops woﬁld
be“ashgre;for.ﬁhe l§ast possiblertimé. These two objects
wore achieved, but sickness from all causes was neverthe;
less appalling, and the amount of malaris showed beyond

any dogbt that the term 'healthy season' was only one of

degree. The medical pPlanning was by Deputy Surgeon~
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General Home V.C., C.B. who was Invalided early in the
Qampaign and the carrylng out of his plans fell to Surgeon
Méﬁor Mc Kinnon C.B. His account, and the figures
~glven by Dr Stamford Moorelofficer in Charge of the
Statilstical Depgrtmanﬁ are quoted by Crooks (23) and
Brackenbury(24). _

During @nis short campaign under General Sir Gar-
net Wolesely, the British troops were only ashore for
‘about V%VWQGkS in December, Janmuary and February. The
trqo@s weres -

Army. 23rd Regt of Foot

42nd (Highland) Regt. 1578 N.C.0's
. - and men.

Naval Brigade 552 N.C.0's
. .and. meén.

The following table gives the amount of sickness

which occurred in these troops over that short period.

atios per 1000 per Ratios per 10QOper
period. annum.
Total Malaria Total Malaria
UNIT icke. Sick.

. 23rd Regt 1037 314 6222 1884
42nd Regt’ 690 423 4140 2538
Rifle Bde. | 770 569 4620 3414
Naval Bage. 952 536 3216 1798

o It 13 realiseq that the ratios per 1000 per annum
ARE most misleading,'as much of the sickness would occur
in the early months. They are included because they
are so glven in the‘oriéinal report. Deaths from sick-
ness were very fgw,probably not more than five in all.
.This_is'probably,vin the case of malaria; because of
quinine{ whiqh though not used as a suppressive, was used
1g_treatment, The proportions invalided to United XKing-
dom after the campaign were amazingly high, so high
that it must have been the policy to get away at once
all who were not progressing qulckly. Of th&total
strength of the Army Units 43% were invallded; of the

Naval Brigade 39%.
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In the Ashanti campaign of 1900, quinine Gr
V was taken daily by all ranks of the rclieving
force (Armitage and Montenaro (25)),  One of the
‘officers relates that he did not take quinine until
he had had an attack of malaria, whereas very few of
his fellow officers were affected., IHe took it
thereafter and had no further attacks. The campaign
lasted seven months and during that tiwme, in a total
European strength of 152 there were 80 admissions to
hospital for malaria and two deaths from the effect
of malaria. Of 53 invalidings twelve were from
the effect of malaria,

Of the period between 1900 and the outbreak of
the First World War, I can collect no information;
No doubt the reports are in the War Uffice Archives
but I have not considered it justifiable to ask for
them to be looked out under present circumstances.

Lieute Co.B, Pollock K,&,H.Ce (1915 in Medical
Reference List) showed tha: there was a great increase
of malaria on mobilisation at the beginning of the
last war in Imperial Troops stationed in Freetown.
Thigs was attributed almost entirely to the troops
being stationed in forts and gun emplacements in
malarious spots. In subsequent chapters, it will .
be demonstrated that this occurred precisely in the
same wa¥ on the outbreak of the present war,

In the pre~i¥irst World War period there were
apparently about 280 to BOQ Huropean Troops in Sierra
‘Leone,‘almost entirely Royal Artillery and foyal
Engineers. They lived mainly in Tower Hill and

other relatively well sited Barracks. It seems %0

have been the opinion that, for practical purposes,
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these barracks were malaria free, Certainly
they were not by any means safe places by the
beginning of this war, and I doubt whether they
have ever been much better, yet they undoubtedly
weré gelatively healthy, Suppressives were not
taken during this period.

On mobilisation, in 1914, the troops manned
the various forts and casements which protected
the harbour. They were then given 15 grg@s of
gquinine every Friday and Saturday. The effects
of the quinine in such doses were severe. There
was much dizziness and deafness while many were
shaky and not it for duty for some hours after-
wards. The dose was therefore reduced in Sep-
tember to 10 grains on Pridays and Saturdays.

The relative incidence of malaria in the

year of Mobilisation and in the preceding year

were as follows!-

Average Admis- Ratios
strength sions per

Mala- 1000

ria per
. Annum,
Aug, 1lst 1913 - Jan 31 1914 291 68 Le7
Aug lst 1914 - Jan 31 1915 271 393 2900

On analyeing his cases, Poblock shewed that the
factor of length of stay in the command was relative-
ly umimportant in comparison with the‘place in which
the man lived and worked., He estimates that about
19% just did not get malaria, or rather did not get
attacks of malaria sufficient to warrant sdmission to
hospital for " a certain number of these 'apparent

immunes' have also had mild attacks of fever'.
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Pollock concludes by condemning quinine as a
suppressive. It is quite extraordinary how’loath
doctors have been to accept that five grains of
quinine daily, while by no means a perfect suppres-
sive, far less a prophylactic, does cut down the
malaria attack rate by at least 604, This had
been known and appreciated in the Navy for about
fifty years.

I carnot get any statistical data whatever
about the Campaigns in Togoland andrcameroons 1014 -
1916, These expeditions were conducted entirely by
the Royal llest African Frontier Force, having Euro-
pean VUfficers and Non-commissioned Officers. In
the Official History of the Great War, mention is
frequently made of sickness due to malaria and of
leaving 'dumps' of sick men to be attended by le-
dical Officers, for there were no Hospitals with
the expedition. By the end of each campaign, the
Germans, lacking medical supplies were in a very
much worse state with fever than were our own
troops and it is significant that in the surrender
terms was a clause promising that Germans would not
be kept prisoner in'Negt Africa, but would be removed
with all speed to a more healthy ciimate.

In the inter-war period the Reo A F. F, was, as
& Colonial Force, in the medicsl care of the Colonial
‘Medical Service. Tie auropeans were classed for the
purpose of all statistics as Govermment Officials
andktheir health records are not separated in any Me-
dical Department Reportes. I have referred in fhe

sections on each colony to the available information




‘as to the health of Civilian Officials in the
inter-war years. < feel that the health of the
Civilian Officials was probably very similar to that
of the Troops although the impression of the Civil

Medical dfficers is that the troops had much more
malaria,

In the Chapter on Sierra Leone, I have given
the scanty information remaining sbout malaris in
the Impefial Troops of the Freetown Garrison for
the few years during which a Garrison was maintained

there.
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MALARTA DURING THE PRESENT WAR.
CHAPTER IT '

A. INTRODUCTION AND OUTLINE OF EVENTS.

On the outbreak of war’in 1959, little change was
immediately required in West Africa. The function
of the Soyal W est African Frontier force ‘R.W.A.F.F.)
was almost exactly as it had been in 1914 - to police
the colonies in agn emergency and to form a cadre in
each colony on which g small force of all_arms could
be bullt for tlie protection of the colony. The
R.W.A.F.T, was brought up to strength by recalling the'
British Officers and N.C,0's (B.N.C.0's) who were on
furlough in the UhitedAKinédom and by calling up the
‘regerve officers and‘B.N.C.Ofs who were normally re-
sident in the colony, and who carried out &nnual |
training with the K.W.A.F.F. much as did Supplemen-~
tary 3eservist$ in Britain. A few extra Officersvapd
B.N.C.D's from the United Kingdom completed the Euro-
pean personnel. | \

‘The first marked increase in strength followed
the unsuccessful expedition to Dakar, for the force
carried on and landed in Sierra Léone. The R.W}A.F.F;
now began to e xpand in order that a more adequate dag
fence could be offered to p&sgible invasion from base$ '
on Vichy Controlled Territory. The ine#itable trouble
was experienced wien large numbers of unsalted European
troops were landed in such a mglarious country as Weét
Africa.

Late in 1940 g complete West Afflcan Brigade Group
went to East Africa and served in the Itallan Campaign
there. Expansion continued, P;oneer Companies went

Overseas and eventually 8lst (W.A.) Division with
additional troops went to Indig. The 82nd (W.A,)
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DivisionhWas subsequently organised'and it too went
to India. The Command 1s now malnly concerned with |
recruitingrand tpaining duties 1n support of that over-
seas Force. The reason for giving this outline. is to
make clear, that there has been a_big'turn—over O, and
exposure to malarial infection/of. HEuropeans ever since
1940. To a lesser extent this is still going on, for
1n addition to the normal single tour for byuropeans of
eighteen months, the policy is to supply Europegn.qef
inforcements from Unlted Kingdom to West Africa, to get
tbemwg9qgst0@ed‘to handling African Troqps herq and then
to desnratch them with African Reinforcements to Indila
and Burma. » ‘

Figurag bptﬁ of Malaria incidence and of Strengths,
are very ingpmplete_before 1941. At that time, there
were few Army Medical Units, the sick being»tljeated/i’n
the Colonial Hospitals which were without adequate staff
or laboratory facilities. These Medlcal Officers could
nqt_be expected to keep such complete recqrds as have -
been maintained subssquently by_Army'MEdical Units. The
method of computing and the accuracy of the strengths
is discussed below.

B, THE MALARTIA PROBIEM IN WEST AFRICA.‘

l. Endemic Malaria In the African Population.

_UEor practical purposes the whole of BritiSthegp
Africa 1s a hyperendemic zone as defined by the Central
Committee for the Study of Malarig in India whose
criteria are accepted as standard. A hyperendemic zone
is one where the spleen rates in children are constantly
over 50f. There are a few localized areas which by
evlidence of the splqen rates and the more direct evidence
of Gametocyte rates, would fall under the definition

. on ! s
of an "area of high endemnicity" but they are so small
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and so few as not to matter, the more especlally as
they are in seml-desert sparely populated country.

The vast magorlty of malarial infectlon is by |
Plasmodium Falciperum the parasite of Malignant Tgr-
tian Malaria, although the others do occur and pr o=
bably occur to a greater extent ﬁhan will be reglized
if the routine laboratory diagnosis is based on thick
films only. There is probably an increasing propor=-
tion of P. Vivax and P._Malariae_infgctionsAfrom East
to West along the Uoast. Any controlled work shows
the se piasmodiaé to be much commoner in Sierra Lo one
than Nigeria for example. There is also glways more
non P. PFalciperum infection ;n the large towns, pro-
bably dus to the constant re-introduction of these
species by Indian and Syrian traders. <The figures
in the 4nmial Reports of the Health Departments which
I extracted were so variable from year to year as to
render it certain that they were not based on micros-
coplc diagnosis. I am assuwred by several Pathologists
in the’Colonial Medical Service that B.T. Malaris is
often dlagnosed and included in returns because "the
attack was so mild that 1t must haVe been !'benignt' !
I therefore refrain from giving any exaﬁples.

The dec;ﬁred figures for Infant Mortality in Afri;
cans vary from 300 to 500 deaths per 1000 live births.
Most observers agree that about half that mortality 1s
caused by malaria. As might be expected, in later
childhood, evidence of proﬁeotive reaction 1s seen in
the enlgrgzed spleens and parasites in the blood of
'healthy'! children. The very large spleens of B.T.
highly endemic areas are not seen.

One soon learns in West Africa that according to

climate and vegetation one can guess the spleenr gtes
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so accurately, that very 1ittle is to be gained in
spleen examingtions in preliminary surveyse. Similarly,
blood examinations always serve merely as confirmation
of what 1s suspscued and OOuld’be accurately estimated.
Information is badly required on the seasonal and age
group variations of the gametocyte rates/as much of
that avallable is contradictory. Note will be taken
of local endemnicity in the Chapters on the individual
Golonies where malaria 1n Stations is cpnsidgred. ¢

" The two points which I wish to make therefore at
this stage are that P. Falciperum is the only type

MT. MALARSA

which 1s a serious troubls, and that %f-is for practical.
purposes hypergndemio everywhere.

2. The Mosgulto Carriers.

a. Mosquito Breeding.
- P.AcES ) ’

The usual breeding of A. Gambise and A. Funestus
have long been known but there have been certaln ad-
vances during tie war and I shall mention them in
turn.

(1) The more exgct definition of the breeding places
of Anopheles

Gamblae var melas.

Dr Mulrhead Thomson, working for the Colonial N
Office in Freetown has correlated the type of vegeta-
tion in mangrove swamps with the degree of covering
at each tide and the ecological = nes. He pointed .
out that the zone covered completely at ordinary tides
was the home of the red mangrove Rhizophora and that
the zons covered only by the exceptional tides was
colonized by the white mangrove Avicennia while still
more to the landWard, the coast grass was a variety of
Paspalum.  The breeding places of var melas in salt
and bragkish watqr were eéssentially in the avicennisa

orchards and swampy areas of coast grasse. Gilroy andg
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and defined the breeding zones in greater detail in
Lagos (Chapter VI), |

Photographs 1, 2, 3 and 4 show fhese mangroves
and the coast grass. Tﬁe actual varieties photo-
graphed are White langrove, Avicennia Nitata, Red Han-
grove, Laguncularia Racemosa; and the Coast Grass, Pas-

- palum Vaginatum. |

There is little doubt that A, Gambiae will breed
in 100% sea water as has been demonstrated by»Muirhead
Thomson and Ribbands and Robertson, The later showed
that development time was slowed by high salinity.

In course of extensive survey work on the Gold
Coast, Vest of Takoradi I did sowme work which I should
like to follow up, confirming that high salinity slows
development and suggesting that high salinity also makes
for a high mortality during the larval stage. I had no-
ticed repeatedly that nct only wvas fhere much more breeding
in pocle in the upper parts of swamps when fed by frééh—
lets, but that I consistently found later stage larvae
and pupae much more often in these'pools with a greater
dilution of fresh water than in neighbouring purely salt
pools, Unfortunately, I wés trekking about at the time
with only the minimum of entomological eguipment and I
was unable to do salinity estimaticns. I carried out the
following experiments. ‘ |
(1) I took 100 2nd instar A, Gambiae lavrvae from what
appeared to be entirely sea water and transferred to each
of two bowls, 50 laryae. Cne bowl contained pure sea
water and the other the water in which the larvae were
found. Zach bowl had g bottom of mangrofe mude The
bowls were left side by side in the open and left for
eight dayse I found that the process of removing all
larvae for examination at intervals caused such a ﬁeavy

mortality that I left them as little disturbed as possible.

VY
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The results weres-

Bowl 4 Bowl Be
(S""W’?bg) (Breeding Water)
No, éded as

2nd instar 22 ' 28
3rd instar 14 : 11
"4th instar 4 4

At pupal stage dead : ,
or alive. 3 8
Pupal cases left ' _6 9
49(1 lost) 50

(2) This experiment was repeated starting on the o
third day of experiment (1)  The larvae this time were
mixed first and second instars.

Bowl Ce Bowl De
(Sea Water) (Breeding Water)

Number died 59

1st & 2nd Instars. 40 36 -
3rd 2 4
4th ' " 3 3
At pupal stage
dead or glive 4 4
Pupal cases left 1l 3
On 8th day . _
AR 50 50 -

From which 1t was concludedrthaﬁ there was cpnfirmation'
that breeding time was approximately the_samﬁfan.seé
water and that there was heavy mortality. )
Experi..rnent (3) I then book 150 1st and 2nd instars
from the same area 1.e. high salinity wate§ much as
undiluted sea wateﬁ,and set out the bowls with mangrove
mud 1n thebottoms as followss- |

Bowl E DBreeding water.
I Sea Water ‘ ‘ s
G Half breeding water and half fresh water.

At the end of eight days, the results weraes-

BOWl Eo ) "' G‘.

Dead as lst or 2nd Instars 3z 35 20

_ 3rd " 7 4 6

. 4th " 1 2 7

At pupal stage alive or dead 6, 5 8

Pupal cases left 2 3 -9

on 8th day 50 45(1 50

1 ' ' lost)

concluded that there wgs g suspicion that breeding.

Was more rapid and development more ceértain when fresh
water was sdded.
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I therefore carried out experiment 4.

+80. '+ 1lst and 2nd instars from the same type of pool as
before were added to bowls as follows:-

Bowl H Breeding water

I % breeding & & fresh
' water
o J

% breeding and
7 fresh water
X All fresh water.

This experiment was someWhat,spoiled by e xtremely
heavy rain which w ashed away some larvase. It was re-
markable how few were 105@ for the bowls were perforce
exposéd’in my absenqe without anyrprotection. The larvae
of course seldom come to thﬁéurface in rain and they
all drop to the bottom at once 1if drops of water are allowsd
to fall on a still bowl. v 7 '

The results at the end of elght days were as follows:-

" Bowl H. Ie Je Ko

Dead as lst or 2nd Instars 0 19 20 20
3rad 6 5 6 4
4th " 1l 1 2 4
At pupal stage dead or alilve 0 1l 3 6
Pupal cases lelt. 2 12 1l 12
on 8th day 39 38 47 46

The remaining larvae were lost.

I‘haveAnever subsequently, due to my administrative
duties, had an opportunity to pursue these results but, this,
Qoupled with my observations in finding so much mor e
abundant and mature breeding in freshlet streams, I
incline to regard var melas rather as a facultative salt

water breeder.

(11) The relative frequency of finding of breeding places and

the numbers of mosquitoes found at house counts.

The above may explain in part why, when trying to
correlate house counts with breeding foind; with var me;
las, the breeding is often plentiful but the house counts
are low whereas the reverse holds with A. Gam;
blas Pzgicus. Another explantion ig of courée that the
var melas breedins nlaces are sorestricted as to be

8asily found whereas A. Gambiae typlcus is much more ca-
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tholic in its choice.

The 'Qlassical' breeding places of A, Gambilae
are open sunny pools exposed to the sun with scanty
or no vegetation and especially the pools of casusal
water which form after rain and which are kept_from
drying by successive rains for at least a week. ‘
In practice, A;Gambiae will breed in the most sur-
prisinc places esn2cially in towns and villages. I
do not propose to go into the detalls except to
emphaslse that the more larva hunting I do the more
I am impressed by the number of man-made A. Gambiae
breeding places; <road side ditches, water holes,
human and animal foot prints, pools in paths, poqls
at the side of village watering plates and so on.

A.funestus likes more vegetation and partial
shade . Rice swamps are favourlte spots. 4, Fune stus
1s not so dependant on casual water but is more adop-
ted to permaneﬁt water collectionsg -

The characteristic findlng 1is, through the dary
season (depending on how dry the ares is) relatively
scanty breeding of A.Gamblae and A. Funestus
ofterr w'th a preponderance of A.Funestus. The first
small rein which does not 1lie long has little ar no
effect on A. Gambiae breeding but the amount of Ao
Funestus breeding increases. As soon as the rains
inrease there 1is a most dramatic suddén great incresse
qf'AvGambigq B?eeding. A fortnight after the rains

- increase T e

stert an immense/of breeding is found in stubble fields
'old "hgmp Qultivation"vfields, cassava patches, malze
patches, pools on paths, on roads, and in village
compounds, and so on. 7

This change over to predominantly A.Gambige pro;
duction’will be discussed further when adults are con;

siderede.
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3. There are two further points about A Gamblge
brqe@ing which are very important when cqnsidering C O~
‘trol. The first is the speed with which, after rain, a
A. Gambiae‘will develop and multiply. As Dr Bruce-
Mlson pointed out after his visit in 1944, we have
little exact knowledge about the time th;s:anophelsﬁe's
- 6gg takes to go through all the stages to adult.
ngbr Berner, U.S. Army 1s working on this point now
in Accra. It 1s almost certainly a very short time -
n&mh shorter than usually described, probably it can
be complete in five days. <+he small daily range of
relatively high temperature andkabundant feeding pro-
bably supply the optimum conditions.

Major Mattiugly tried repeatedly to see whether
A.Gambiae eggs partially dried in mud would survive
but he always failed. It is possible by careful
filtering to find eggs in liquid mud at the bottom of
rgpidly drying pools. The se can be made to complete
development by keeping the pool with a m{pimum of wa~
ter in the bottom by adding water as often as is‘ne—-
cessarye.

The practical application of the sudden increase
in breeding is that an inexperienced man~1n.charge
of a control sdheme(experienced‘men tool) can be caughtu
unprepared by the sudden discovery that breeding is so
widespread as to be beyond control with his existing
staff and equipment.

(b) Adult mMosquitos, _ o

. The following anophelenes have been found et various
times in house catcones in West Africa by Army Malaro-,
loglsts and Entomolog;sts. Those marked @ have been
proved to be infected. Those marked % have been found
Infected in other parts of the world but not by Army

workers in West Africa.
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Aroplese Gambiae Typicus @

Anegese Gambiae Var lielas @

Ancplege Funestus @ (The single name is used though
probably future work will enable
separation of the "Funestus
Group" into definite members or
sub-species).

Ao Hancockt @ A Nili @

A, Coustani Group @ A, larshali Group %

A. Pharoenéis @ A. Rhodesensis %
A, Squamosus @ A, Wellcomeli %
Ao Smithii @ A. CGinctus,

Ae Maculipalpis @ A, Moucheti %
A, Obscurus ' . HARGREAVES) C

For practical purposes only A, Gambiae and A, Funestus
need be considered as influencing the malaris rate, al-
though especially in Sierra Leone Area A, Nill and A.
Hancocki have been Zound infected freguently.

It is extraordinary how inexact is the informa-
tion available about these losguitoes.

The best key to the VWest African Anophelenes is
that of Mattingly (194k).

There are innumerable Armmy reports of indentifica-
tioné and house catches and larval findings all over
West Africa, some are very complete and extending over
long periods, others are most incomplete or extend over
short periods. - The following are some of the mistakes
or omissions wihich made the information mucp-less use-
ful and which makes confimming of relative Mosquito
incidence quite impossible,

(1) "House catches" in which the number of rooms or/and
number of occupants are not stated.

N
(ii) "House catches"nwhich the method of collection is
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not stated i.e. whether by spray drop or sucking tube
(iii) House catches in vhich the time of day of the
catch is not stated.

(iv) A series of house catches which is not corre-
lated with rainfall,
(v) House catches of one season compared with those
of a previous season in which one series has been
done by one person and snother by csome one else and
in which success of conﬁrol is alleged when any of
the above discrepancies may have occurred.

It cannot be too strongly stressed that such
inexactitude renders well nigh useless an immehse
amount of effort,

- There are g few properly controlled series of
house counts and observations on flighting times of
Mosqguitoes. These, together with a vast amount of
miscellaneous information collected at reconnaissances
for Camp sites, and surveys done in various stations,
are sufficient to give a reasonable complete plcture
of the habits of Anoplese Gambiae and Anogese Funes-
tus, though there are large gaps which will reguire years
of study to fill. | |

The proportions of the two mosqguitoes follow those
of larval findings. From one or two Qf each of these
mosquitoes per room, in course of a fortnight the fin-
dings will be tbree or four hundredx Ae Gambia% and 60
or 70 A. Funestus while in six weeks counts up to 2000
A. Gambige per room are by no means unknown.

Graph (3) from figures.produced by Major 4,5, Daly

in Gambia illustrates this phenomenon well,
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(¢) Conditions in "undisturbed" villages.

In May 1944, I began to survey with the assistance
of two M.C.0. entomologists and eight trained mosa ito
boys, a serles ol villages in the We stern Coastal
Foregt of the Gold Coast. These villages were of
especial interest as being 'bush’ villages and with
two exceptions were well away from the main roads.

Two were on a slde road along which not more than one

. or two vehicles a week would pass and the rest wers
from one to gix miles from any road. Some had not been
vislted by Europeans for four or five years. The :
object of the Survey was to find villages with as large
as possible a mosquito population for trials of D.D.T.
spraying from the air. Incidentally I was given a
task with two sets of incoﬁpatible»conditions, for I
was ingtructed by high suthority to select areas with
the thiékest Possible forest which contalned human ha-
bitations and In wuaich there was prolific mosquito '
breeding which could be checked by house counts. The
incompatibles‘ape - that round villages therevis never
very thick forest for each village makes its own
clearings for cultivation, and that in West Africa,
prolific mosquito breeding does not take plaoe in the
forest. \The mosquitoes which are found in house counts
are open-to-the-sum.breeders. ‘ ‘

The following points were outstanding.

- In spite of having an experienced staff it was al; ‘
ways exbremely difficult to find breeding sufficlent £§

~aeoount for the house catches, ¢ ven although we searched iﬁ»
lines yard by yard.

Thgrg were three places which were especlally pféli;

fic sources of anovhelene larvae (i) Inside the village
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iteclf. The moss careful search was necessary but
ultimately a few pools or domestic containers were found,
which ylelded larvae. To read any of the usual literg-
ture on A. Gambiae would not‘lead you to expect its com-
mon breeding‘in the black earthenware pots where we
found them so often. (11) The plsasce where the water

for the village waé drawn. Thls was always at a small
clearing beside a stream and the breeding places were
depressions and footprints in the mud. (iii) There 1is
one place to which an African villager will never

lead you and that ié to the women's washing place.

Bach village has a recognised pool which the men

avold and which is tucked away somewhere within half

a mile of the village. Almost invarlably there are

breedlns pleces in the mud and pornding on the banks

of these 'mammy pools!.

(d) The Habits of the Adult Mosquitoes.
| A newcomer to West Africa, even although he has
been elsewhere in the troplecs commonly remarks after
about a fortnight "but there gre no mosquitoes". Many
an officer, including iedical Officers are still dili-
gently.searching for their first Anophelene mosquito
after their first attack of malarial Not a few are-
SO con&inced that there are no mosquitdes ﬁhaﬁ they
geriously doubt whether malaria is so transmittedl
This may sound‘like grosg exaggergtion but I affirm
that it is not.

~ Now the reason for this state of affairs is that
firstly As Gambiae and Funestus probably prefer to bite
Africans and so they are not attracted in very large
numbers to rooms occupied by Europeans. Secondly, both
are very small (they can get through 16 7o inch 3O SWE,
mosquito netting) and they are not onlyrinconspicuéus

but noiselsess in flight. Thirdly, their bite is painless
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and is not usually followed by a reaction. A wheal
following a bite means a Culicine bite unless in unusual-
1y susceptible individuals.

These attributes of As Gamblae and Funestus/tOgether
with their well known efficlency as transmitters are the
reasons why peoplse are caught off their guard and why it
is frequently so difficult to persuade troops of the
necessity for measures of personal protection.

- A great deal of work is required to be done on
the flighting range of these West . African Speciesﬂﬂb‘
The following outline observations require to be fol-
lowedvub when more staff and time are available in
time of Peace. [ibbands in Gold Coast in 1942 con-
dggted.expar;ments to try.tp determine the times of
mo;rement.in and out of habitatlons. 7

With sunset at 6.30 P.M. he discoversd that of
566 female A. Gambiae caught over 21 days =

- 8.8% entered before 8. P.MMs T

30.1% " between 8. P.Me and 10. P.M.

40.1% " Dbetween midnizht and 6.A.M.

Of 693 A. Funestus females caught over 31 days - sun=
set 7.P.M.

18.2% had entered before 8.P.M. C

23.5% entered between 8.PeM. and 1lO.P.Me’

366 " between midnight and 6.A.M.

| The rest or the mosquitoes were 'lost'.

It seemed from his and other Observations, that once
in a house, mosquitoes do not normally leave befare
dawne..

The sooner after dawn that mosquito counts are
carried out in hbuses, the more will be found there.
If an African hut in a heavily infested area is visi-
ted at 6 A.M. quens of females can be seen in g
lethargic'state, engorged with.blood, hanging on to

the walls. They are so sleepy, that I have drawn

circles round them with a pencil and noted when they
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lafte At 7 A.M. one morning near Axim, I marked

with circles 22 mosquitoes. Théy left as follows:~

Te = Teo0 54

7.30= 8 24 -

8.=8430 10 (Some disturbance in the room)
8.3C. 9 2

The remaining three had gone when I returned at iO AMe

I think that all of those mos@ itoss flew out of
the house and did not merely find a hiding place. .At
IO'A.M. a pyretheum drop coﬁnt’was carried out in the
room and only three females were found, two of which had
had a recent blood meal.

Work in East Africa using tents (Bagster-Wilsbn
personal communication) indicaﬁes that probably A. Game
blae does not setile on walls until it has a blood meal
and that it usually does thereafter. I have gailned
the igpressibn that after a Female Anophe les Gambiae
has Lhad a full blood meal, she is unable to fly before
she has a rest on the wall.

Major Berners U.S. Army working in Accra, has
correlated a long series of most accurately recorded'
catches in man-baited 450 cub. ft traps, with local
me tereological conditions. A storm of thunder, wind
and rain at night is always followed by a marked
'qver'gll reduétion in the catches 1n the trapse. ‘Somg
may have more but the total is smaller. 4 stormuqf‘a
similar type during the day seems to have no effect - .
whafever on the trap catchqs. From which}it could rea-
sonably be surmised that A. Gaﬁbiae (the mosquito) by
far in the majority in catches) is flighting to the
human @abitapiop at night.

Accurate wor'z on the range of flight of A. Gamblae
has not been done but there can be no reasonable doubt

from a consideration of a vast nuwber of isolated happenings
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in carefully controlled schemes such as Accra and
Malroradl that in the ordinary strong South West wind,
mosquitoes infiltrate in from up to three miles while
a night of Increased wind results in presumptive
evldence that infiltration is taking place from at

least twilce that digtance.

Dr Carmichael Wilson who was formerly anti-malaria

officer for merchant shipping 1n West Africa has told
me of his personaleaxperience in a <hip in the early
morning 20 ﬁiles off Dakare. Thousands of A. Gambiae-.
were blown aboarde. This must be anexceptional @xper-
lence and was probebly due to a rising mating swarm
beigg Ccaught 1n a sbrong easterly current.

(c). ~ Malaria in the Army.,

l. The Incidence '
Malaria rates by colonies, 1941-1944

In the table below 1s shewn the ratios of the num-

bers of attacks of ialaria per 1,000 of average strength

per annun. In addition, as 1s usual when ziving Malaria

rates, the Hospital Admlssions - all causes (inoludipg

Malaria admissions) are compared and for convenience, the

percentage due to Malaria of total Hospital admlssions 1

given in another column.

S

o 1941 1942 1943
Ratios psr | Ratios per Ration pe
1000 | 1000 1000 | %
e %
w o n o 1} o
© ot ® ol o) ot
o (] & o ] % @@ {72} &~
o] 3] [+ o © o [+] o
50 9| 5 ol 3 | 8 °| g
a| 3/ = | 2 2|~ | 3| 3z
= < W SR 2 <t | W
Gold Coast [POOL [1737(57.6 | 870 1585|54.9 | 460[1432[32.8
Nigeria 564 | 968158.2 | 525  907|57.9 | 4621186 [38.9
Sierra Teone | 984 |1804[43.4 | 751 1583|47.6 | 3700|1017 |33.3
Gambia - 662 | 942|70.2 |1071 1852(57.8 | 4831[1162(41.5
Whole Command] 8Lb |1620|56.2 | 762 1436 |506.1 | 442 [1157 [38.1
" ' T 1944 ‘
Gold Coast 24311021 (23.4
Nigeria 399 (1332 |30.0
Slerra ILeone 60| 677 8.8
Gambla ' 175] 826(21.2
Whole Command| 278 [1105[{25.1
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Graphs 1 and 2 shows the Malaria and Total
Admissiqns‘py ratios per 1000/by 28 days perilods,
by Colonles.
2. DNotes on compilation of the above Statistics.

() Jource OFf Malaria FiZures.
The numbers of cases of Malarilas are tsken from

weekly returns of cases admitted during. the - previous
week. The numbers are the totals of "Clinical"

plus "Proved" Malaria, and I have carefﬁlly checked
them against the discharges of lMalaria for the years
1943 and 1944. "he difference between the two 1s

not great. About 3% of the cases given in the weekly
returns as wmalgria are not discharged under that
diagnosis. For 1941 and 1942, documents are not
avaliavle fow cigcking as some of the Hospitals have
since moved elsewhere. I have, howsver, checked the
- Admission and Discharge Book of one Hospital which
has 200 beds for Europesns and found 4.2% of the
Malarias sald to have been admitted not accounted for
in discharges. _

In view of the above, I have left the bulk figures
for preas given in the tables Withouﬁ adjustment and
they are, I believe, reasonably comparable year to year,
Hospital to Hogpital and Area to Are a,

As no one is allowed to be "sick’in quarters® for
- more than 24 hours aﬁd the T™iule is kept, only hospital
adﬁissions are given, though no doubt a few "coasters“
of old standing were so foolish as to treat themselves
througih an avtacie i

(b) "Proved" and "Clinical" - Criteria of Disgnosis.

It is essential, when I am taking the total of
"Fre ved" and "Clinical® Malaria to represent the gross

Malaria figure, to show that such a figure is a reasonable
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indicatlion of the incidence of Maleria and that varia-
tiong in rates ars not controlled by different standards
of diagnosis of "clinical Malaria"

This at once ralges the old question of the diag-
nosis of Malaria, especially Malignant Tertian. M.T,
Malaria is by so far the commonest Malaria in Europeans
in West Africa, that the numbers will mask the mees MucH
smaller indidence of Benign Tertian and Quartan. The
routine which has always been followed has been firstly
that unless a patlent is very sick he will not be trea~-
ted with quinine or mepacrine until either parasites
have been found or if after exhsustive search, none
have been found, it is thought necessary to try the ef-
fect of these drugs.

(1) The attitude of the Clinician to the gquestion.

Some teud t0 diagnose every febrile condition as
Malaria &l though an attempt has been made to limit the
dlagnosis to cases of Febrile illness in which no pare-
site 1s found; in which the spleen is tender and/or
enlarged and in which exhibition of quinine or mepacrine
appears radically to have affected the course of the
illness.

On the othgr hand the attitude of many clinicians,
especlally those who have practised in parts of the
Tropicyg whereAPlasmodigm Vivax 13 the“commoq parasitq
and where drug Prophylaxis is not practised, is to re-
gard the diagnosis of "Clinical Malaria' as almost dis-
graceful.

“mlhe cases Whlch‘arg~u§ually"in dispute, are those
admitted with 'low fever'. It cannot be too often 1lme

pregsed on clinicians, new to West Africa, that in about

104 of all proved cases of Malaria, the presenting Sym=

tom is respiratory,

and that this sympton ig commoner
in

he 1
[ ass 3evere Cases. A febl"lle COld or Chlll in
> :
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which the temperature does not settle 1n 48 hours in
Hospital very often proves to a case of malaria.

, Ferfyman (1944) working with R.A.F. patients in’
Takoradi, in 136 'virtually congscutive'! cases admit-
ted as low fever, found parasites in 66% after careful
exsmingtion. He insists that deterioration or con-
tinuance of the condition of 'low fever' patients af-
ter 48 hours makes the diagnosis extremely likely.

Hughes and Bomford (1944) in an Army Hospital, in
968 proved cases of malaria found the parasites in 84% |
of cazes within three days and the rest at longer inter-
vals before the treatment was started.

I therefore believe that, to -exclude 'clinicdl! -
malaris from:estimates wquld be wrong whep using thqm
for the purpose of estimatingwastage from malaria in
military practice. I feel pretty sure that, wheg«iealing
with M.T. malaria in a busy military Hospitel pro- -
bably iﬁkonly_50% Qf cages will parasites be fgund_be-
fore it 1s deemed desirable to start treatment.

The last difficulty 1s in the case of febrile
11lness in which parasites are found in the lood, but
the disegse is not like malaria. ﬁspegial}y when supe
Pressives are belng used it is not uncommon, as will
be §§9wn 1gt§r for perfectly fit men to havé paraglites
in th~ blood.

(11) The I,dustry and Experience of the Microscopist.

The»thickrfilm technique is very reliable to the
experienced, but even using it, a proper examination of
a slide takes a long time. When a technician is faced
with a very large number of slides, 1f he is slack he

falls to find parasites, if he is very slack he fi nds
them 1
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On several occasions, I have perscnally examined
a few dozen slides just examined by an experlenced and
cautious technician. A hundred fiselds have been
exaﬁined in a thin film. There has never been more
than two slides of a aifference and as often as not
the finds and misses have cancelled out.

Two of the Malariologists in the Command sat down
and examined in service men, 200 slides of which about
42 were agreed as positive, 2 were, in addition found
by one of the "contestant". In other words, granted
reasonable experience, the deciding factor 1s the
concilenciousness of the microscopist.

Itvis oflviously impossible to estimate the num-

ber of positive slides which are missed.

(i11) The Pacilities available for Diagnosis.

‘he disgnosis of Melaria requires only a micro=
scope with an oil emersion lens and a stain which will
give a good contrast, These are available to all
i1solated medical officers. The vast majority of cases
of Malaria are and always have been admitted to g
Military Hospital.

In a few "bush" statlions there is only a Camp Re-

ception Stgtion or even a Unit sick bay. Nevertheless,

gvegrtherq? therg ig‘always a michSOOpe 8o thatAthe
only factor 1s again, the experience of the Medical
Officer who examines the slide. ‘

An occasional case occurs during‘bushfaxerciéag ;
If %twig severe, 1tis admitted to Hospital, if not, i;
does not appear in returns.

The proportions of Proved to Clinical cases camot :

be given . accurately far 1941 and 1942 but those for the

succeeding years are gs followss-



1943 1944

Proved Clinical Proved Clinical
Gold Coast 1 1.10 1 1.31
Nigeris , 1 1.18 1 1.16
Sierra Teonse 1 0.90 1 1.03
Gambla 1 0.91 1 0.75
Whole Command T.11 1 1.22

(¢c) "Attacks" of Malaria.

It will have been noted that the r atios are
always "attacks", of Malariaper 1009 of average .
strength. Thils means what it says - three attacks-
in one Individual will be recorded three times. ;It
is quite impossible in our present state of know—
ledge to dirferqntiate between relapses and re-
infsctions in Li.Te Malaria in West Africa. ‘

~So.unless a patient isvrefadmittod with para- -
sites in his blood within ‘twelve days, it is counted
as a new attack. S o o

In Military practice, we want especlally to ‘
avold time 1in hospital and it 1s the attacks as de-
fined here, which matter.

(d) Malaria Contracted or Manifesting itself in other
Stations.”

No attempt has been made'in the bulk figures (or
later in station figures unless specifically mentioned)
to allow for Malaria_contrgctad elsewhere.

With g few exceptions, a station probably receives
as many as it passes on. The notable exception is Freetavn
where especia lly in theearlier Jears, many infections
were contracted in ships in thovharbour, and others in
the Transit’Camp. The new-comers in:transit‘developed
Malaris 10 - 18 days later in other colonies. I hé&e

found it impossible to collect sufficient data to make
adjustments.

. (&) §gppressive Drugs.

When consldering a1l figures, 1t should be borne iﬁ
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mind that with the exception of groups used as con=-
trols in experiments as mentioned later, suppressives
were taken as followss-
Jan 1941 - Mar 1943 Quinine gr V. per day
Mar 1943 - QOct 1943 Mepacrine gm O.4 por week
Oct 1945 ~ lay 19=x4 IDpacrine gm 0.6
May 1944 - Dec 1944 Mepacrine gm €G.7 " M

The conscienciousness with which the gauppre ssive-
ness have been taken has steadily lmproved.

Pr doably all over the Command now about 9G% take
s& more than 0.6 gm Mepacrine per week. This will ve
discussed in detail later. |

(f) Strengths.

The greatést of care in the collection of figures
indicating the number of cases of Mslarias which oc cur
would be entirely wasted unless the strengths on which
incidence ratios are calculated are accurate, precisaly
defined, and comparable bbth from year to year and be=-
tween ColQQies.

It 1s to be noted first that the ratios are "so
many per 1000 of ‘average strength", not thdtotal
strengtﬁ‘which would be the total}number exposed to
infection or as the insurance companies would say "at
rigk!, H

It 1s impossible to keep. track of those who arriye
from or gre posted to the United Kingdom. It is even
more difficult to reckon the amount of interchange of
personnel between colonlese ‘

Yot the "average strength" 1s a bad figure for de=
termining the Malaria incldence for as will be shown
later, newcomers have been much mbre likely to contract
Malaria, while much Malaria 1is also contracted in local
travel,»becaﬁse many people fall tO'takg the ir suppresslve
for one reason or another at such times, they are ex-

posed to fatigue on long road, rail and air journeys
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and they tend to arrive or depart in the hours
of darkness without changing into protective
clothing.

So thatlwheré there 1s much turn over in popu~
lation especlally 1lnvolving newcomers from Britaln,
the number of Malaria cases increases. If we take the
average strength for calculating the ratios, there
will be no indication in the strength figures of
these changing populations which cause increase of
‘Malarla totals, so that the incidence of Malaria would
appear to be unduly greater than it really is in
Areas or statlons where there is much change in popu~-
lation.

A goncrete exgmple of the e ffect of a_greater pPO=

pulation turn over is afforded by Nigeria. This will
be discussed in more detall later, but Nigeria, being
the great assembly and training ground of the forma-
yions whighvent Overseas, recelved very large numbersva;
of Officers and B.NrC.Os and after a few months sent them
off again. This is, I think, a very real reason for the
fgilure of Malgria rates to fall as drastically as in the

othear colonies.

But the total strength, to be at all accurate w?pld
require to take into consideration two other factorékwhidb
one is impossibie of caleulation. These are, the quration
of stay, and the season of year ar arrival on the coast.

| It would have been possible by enormous effort to

Nark out a total numnber of "exposure monuhs" but the sea-.

son of the year and the Ancreased liability to infection
of new personnel from U.K.

in short stay would invalidate
this figure.

The mogt easily available ang consistant strength
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- fi-ure 1is that of ration strength. This fizuwe variss
directly as the Military population.

The arithmetlic mean of dally ration strength is
the figure used in all calculations. Where there has
been any rapld change ih population etc. this 1is always
noted when Malaria incidence 1s considered in any paf-
ticular station. Variations of strength are shéwn
on Colony Graphs for easy reference.

To sum up then, while there is no suggestion that
the ratioXgs are accurate, it is considered that they are
as accurate as are ever obtained for Health Statistlcs
of any kind except those within a closed community. If
they are considered in the light of the known factors,

when tend to influence them, they are of value.
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T HE GAMBIA

Chapter III

(A) '_1_'26 Climate.

The Seasons in Gambla are much more marked than
anywhere else in Pritish West Africe with the possi-
ble exception of the near-desert thorn country in
the far north of Nigeria. For five or six months from
November onwards, the climate i1s dry and ple asant with
& markeq night drop in tempgrature. In December,
January, February and March, the dry wind which/blows
intermittantly from the Sahara - the Harmattan -
is invigorating, and there may be a daily swing of
temperature of as much as 40 degrees Farenhelt. During
the six months of the pry season, the rainfall 1s
negligible, seldom uggregating more than an inch. |
Relative humidity has a big dally range d though con-
sistantly low during the Harmattan, while the daily
temperature variation is from about 92 Fg to §QHF7
The wind is more or less steadily from the North -
West axcept when the Harmattan blows from the Northe-- -

~~ The entire annual rainfall of about 52" at Bathur st
and less inland narmally falls between April and Oc;o-:m,
ber, 5eing usually maximum in Auguste The effect of .this
relatively large fall over a short period 1s most de-
pressing and unpegasant. Untll quite recent years, - 3
only a skeleton staff of Eurppegns spent the ralny sea-
in the Colony. In older times, the Yovernors usually
retired to Madlera for a course of treatment of ﬁhex£

gout,
) . N ; o .
quring the rains, the Mazmum dally temperatures
will average about 87 Degrees F but the daily fd 1 at
night is mufh less than in the dry season, an average

early morning temperature is about 69 degreés F, The
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relative humidity is qontinually high, on a twenty f our
hour average about 80, and as a result, the skin 1is
continually not moist but wet, while books, legther etces
grow luxuriant crops of mould. 1t 1s characteriste of
Gamblae that during the rains, some falls nearly severy
day and that very large falls on a single day are uncom=
mon. The wind is steadily from due West during the rains.

(B)e The Country.

As will be seen from maps 1 and 2 The Colony is
simply a strip of about ten miles on either side of the
Gambla river foar sbout 200 miles inland. The main .-
Military Stations are in Bathurst and the Cape St Mary
Peninsula, dlthough there are odd small bodies of troops
on the North Bank of the River. A B

~ Yuis rmust surely be the most ‘backward of British
Colonies., Bathurst, bullt oq/swanpy Island, nowhere
more than 18" above spring tide leval, was described
by G.M. Findiay as %a sponge which alternately with the
tides, sucks up and sgueezes out its own excrement"
The town 1s bullt on the only semi-solid ground on the‘
island. To add to these natural disadvantages, the few
drainsg in the town are so levelled as to retain water
all the year round. Photo§rapé§;sgich I took early in
1944 shew the prevalling conditions. v .

The river 1s tidal for about 100 miles from 1ts‘f
mouth and the banks are mangrove swamps‘and rice swamps,
Even Cape St lary 'is ‘surrounded by swanps and intersected
by tortuous streams with channels cut deep in ths sand and
ironstone 1aterita. The whols surface of the Cape is pit;
ted by depressioné from old cultivation and shallow wellse
There has never been any serious at?empt to control water
in ordar to check mosquito breeding, anywhere in the

Gambig. The‘greatesteaxtent Of mosquito control attemb;

te
d has been g rather incomple te Aedes Aegypti campalgn which
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is confused in the minds of the Africans certainly
and of many Eur opeans, with MalariaControl.. o
It will be seen that conditlons were to say the-
least far from favourable for British Troops who have
bean stationadrphere dur ing this ﬁgg.
(C) Malarias during the present War. - —

As would be expscted from what has besn sald about
climate, mosquito densities and malaria are mnchvmaqe
seasonal in théGambia than e}sewhere in West Africae.
Nbvertheless there 1s no completely free season as 1in
countries with a real winter, and in which Behign
Tegrtian 1s the common malaria.

(1) The Mosquitoes and their infectivity.

Major AeS. Daly of a Malaria Field Iabaratory was sent
to Gambla in with a labaratory éssiatant and eq ipment
- from November 1942 to December 1943. He made the fi{st
| really complete study of Malarla in theCape St Mary |
and Bathurst area. Much of his information is quoted’-
below, 7 _ ‘
In October and November 1941 Ribbands and Roberte
son of the same laboratory had done a preliminary spraying
and in_a total of thirty'seveg rooms examined in Bathurst

and Cape St Mary the Anorhelene cognts were as followsg- .

Ae Gamblae. 6530 or 90.5% of total Anophelenes
(}5.25 male s) .
A. Funestus 615 or 8.54 " " "
(6.6% males)
Others (As Pharoensis 63 1% " u "
(& rufipes) 7208 " 1907

Daly analysing the results of 815 spray catches in which
7295 V_a.no‘phelrl.enes were captured, r eports ldentifications

as followss= ' ) :
A. Ganbliae Typicuse. 7081 964

Ao Gamblae var Melas 75 1503%
A. Funestus., 135 1.85%

A. Pharosnsis 0.027%

4
7295
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The higher proportion of A. Funestus group in fibe
bands and Robertson's figures is accounted for by the
season of the year. At the end of the rains, there 1s a
slight increase in Dalpy's figures also.

Subgequent house catches and identifications have
had of necessity %o be done by a series of Saﬁitary
Inspsctors from fleld Hygiena Sections who havs had a
variable degree 6f training and skill but they conf#rmm
that in 1944 Anopheles Gambiae was by far the commonest
gnophelene to be caught in house catchess In no
observer's results have culicines exceeded 1% of the to-

Graph $Vis‘compiled from Major Daly's data and shews
clearly the characteristic tremendous rise in total house
counts gccounted for almost entirely by anopheles Gambiae.
The results are all from the town of Bakau and twenty
comparable huts werejzsggyed weekly. 7 B o

Daly's results for the dissection of Mosquitcsare

given in the following table

7 Speci Spocozoités |  Qocysts Gross

8§2_2£2§ No. |PTus|% Flus _ Plus. % Plus | Plus | % Plus
A. Gamblas., 882 34 3¢9 53 6 85 9.6
A. Gambilas. | 55| O | © 1 2 1 2
var melas.
Ae. Punestus. | 78 0 0 8 |10 8 10
A. Pharoensi 7 0 0 0 0 0 0o
Totals, i;ozﬁ 34 | 3.3 | 62 6.1 94 9.2

v The se figures are high and they were obtained in g
village where dally large scale house spraying was in
progress.

The ge 1nféction rates lncreased month by montp e ven
with_the rapid‘increase of the mosquito popéilgtion. From
his datg Dal#y estimates that the average number of re-
infections psr head of population in Bakau during the
period was at least 50 ber annum, even 1if each infected

mosqui ;o 1s allowed only one bite.
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Unfortunately there are no other avallable figures
for infectivlty rates as a full time malariologlst has

never been stationed in Gambig, except during the year

of wark by Major Daly. ]
(111) Endemic Malarisfn the Givil Populatlon.

(2) Evidence from spleen rates.

The followinz table gives the findings of various
Army Observerg during the present wars- All in chil-

oF
dren“age groups 2-10 years.

Year Month Town or
Village No. 'Plus %Plus Observer.

Examd. e
1941 June Bakau 75 50 66 Brig.G.M.Findlay
1942 Mar.!'Ten villages % ? 51 It .Col .A.S.Gilroy
on North _ o ’
' ~ Rank! : _
194z Dec. bakau 50 34 68 Maje. AeSe Dalgye
1943 Jan. M 50 33 66 n u
1943 Feb. u 82 42 56 " t
t Apr. " 77 35 45 " "
" May " 100 37 37 " "
" June " 66 25 38 " "
" July 50 = 31 62 " "
" Aug " 50 29 58 n "
" gept M 85 54 63 " "
" Oct n 50 33 66 " n
" Nov " 50 33 66 L S B
1944 Jan " 73 49 e Lt.@ol.A.C.Ste-
’ vénsone
" " Sukuta 120 76 63 "

(b) Evidence from Parasite rates in Children,

Again our only information is from Dalﬁy.‘ During
the perilod in whigh he‘wquedVin‘Capa Ste Mary, over
50% of the total children examined on any one occasion
consistantly'had parasites in‘their blood.

(iv) Malarias Rates in the Army.

From the foregoing, and knowing the efficiency of
A+ Ganmblae as carrier, it is not surprising that Gambis
has always had a particularly bad reputation as s
Military Station.

The following table shews the data relevant to

the incidence of malaria in troops during this war.




Ratios per 1000 ¢4 of Total|Cases of| Total [Average
Yoax 2? strengbize ggmiSSions Black= Raln- |Strengthe.
Mala- | Admls~|due to Ma- |water fall
ria ad=- | sions | laria rever
missiong all B
Capes , S
1941 662 042 70 1 32: lggg
1942 1071 1852 58 15 51“: 1820
143 483 1161 41 5 49u 2
1944 175 826 21 0 61
| !

It is permissible to deal with all the troops as if
in one station for with a few exceptions, they have all
been concentrated in a relatively small area and the
climatic conditions are approximately the same. There is
no éuestion of course, that to live on the coast of Cape St
Mary is to run a much lesser risk than to live 1n Bathurst
but the control problem is roughly the sams. '

GRAPH 4 glves the rates, strengthSmeties and rainfall
by four week periocs. |

For éomparison, and to increase the value of sn opi-
nion that active measures have reduced the incidence of
melaria in the troops, it would be of importance to give
comparable statlistics covering the periods hefore and
during the years under review in the Civil European popula-
tion., Unfortunately there just are not sy statistics
which are of great value. Gambia Figures sre of the usual
variety published by the Medlcal Department Annual Reports.
Herewith the Pre-war figuress=-

Clvilign Officials = @ mbla .

Average Hospital Ratiog of admissions

Year|Strength. Admissions for Malarla per 1000

for Malarig of average strength.
1926 50 13 260
1927 53 14 267
1928 48 10 208
1929 61 22 360
1930 39 6 154
1931 45 17 377
1933 33 10 333
1934 50 11 220
1935 57 13 226
1937 51 8 157
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All I can elicit 1s that the War time figures for Hospital

Admissions for Malarla are 1ln no way abnormal and that
in the opinion of the small Medical Staff of the Colow
pial Medical Service not more than one attack in
three is admitted to Hospital. There 1s no question
but that the figures'given above are not compargble
wiéh Arﬁy fivureg,and to compare with the @iiifary :
system of every attack going_into Hospital,nwould re~
quire at least to be doubled. The asttack rate 1n
non;officiallggg%zzgsis unknown but is. reckoned to
be rmuch higher. _ |

For completeness, the Hospital admission Rates
foar African Troops per 1000 of Strength per annum are
given below. The rates for 1941 are of rather doubte
ful value as I have been unable to check them agalnst
the Hogpital Books.

YEAR Ratlos per 100Dof Strength | % Total Admissions
Hospltal Admissions. due to Malariae

Malariag. All Causes

1941 89 500 18

1942 94 881 10.7
1043 51 803 6.3
1944 74 852 8.4

The most notable aspects of all these statistics
DUE TO MALARIA
1s the steady reduction in Hospital Admission%\in Army

Europeans since 1943 and the diminishing proportion
of the total sickness which 1s caused by this diseases

The reduction in Blackwater Fever 1s dealt with lster

for the whole Command, The African troops who do not
. )

take any anti-malarial bPrecautions, continue to have
very much the same amount of malaria, and there was
quite a sharp rise after the ralns in 1944,

During 1941 and 1942, there was g steady influx

of European,Troops into the area and this increasing

Pro
pPortion of Susceptibles undoubtedly contributed to
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the abnormally high incidence in 1942. In addition,
the se troqps”arrived at hastily prepared camps and
were often on long exercises involving night work
and bush cemps. The suppressive employed was quinine.

The problem of Mosquito Control in Gambla is so
enormous that no serious effort has ever been made to
tackle ite There are three maln problems in larval
control. The first is the huge area of swamp and
1ggggg which may be ssen in sketch Map 3 and which 1s
untouched. These are A. Gambiae var Melas breeding
areas. 7The second source of prolific breeding is a
series of deev cut, tortuous stresms with side channels
and rocky pools notably the Sando River which enters
the sea at Kotu, South-West of Cape Ste. Mary. These
two, the swamps and the streams, provide the site of
most of the dry season breeding. The Tidal swamps
could be controlled and the land reclaimed by bunding,
while the streams are relatively amensble to canalie
zation and larviciding but the third source of breeding‘

is almost impossible of control in our present state of

advance. This 1s the breeding which oeccurs agll over the
Caps St Mary ?eninsula on cultivated patches, rice swamps,

shallow wells, foot paths etec in casuasl water dur ing

and after the rains. After a heavy day's rain, the

wholg countryside 1is broken up by small lakes vhich
qui @Ky subside leaving pools behind everywhere.

- The natives use hump Qultivation; that 13, insteéﬁ
of ploughing and furrowing, they plant their vegetables,
groundnut and cassava in little mounds about a foot to
eighteen 1ﬁchas high., The 'borrow pits' from which — ---
they sorape up the soil ave loft between the mownds. Then

in the dry season they are accustomed to dig shallow wells
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at sach patch of cultivation. After ome or two years
cultivation, leaving the land fallow (and pitted),
they pass on to another patch where they duly dig ano-
ther well. As a result the wholé surface of thﬁ@eninu
sula is irregular and full of.depresgibns which are
1deal for anophelens breeding, fa A. Gamblae when
bare and for A. Funestus when grassye

Very little work on larval control has been ate
tempted by ﬁhe Armye. Dry season partial canalization
of streams has been attempted without notable successe
Too often, an entire dry season's work is rendered
useless by the first storme 0lling and Paris green
dusting round camps has always been c arried out, but
each year, breeding, even close to camps has been
completeliy out of control for a period of six weeks in
the wet season. Since the rains of 1944 we have had
the loan of two bulldozers and an attempt hes been made
to level the ground for a mile radlius round each camp
and to make pa@hsiyiahr ough each area so as to zone it
for the purpose of easy o0lling in the rainse.

The main attack on the mosq ito has élways been
house spraying of natlve villages and this has been
carried out for longer, on a blg scale, than at any
other place in the four colonles. Bakau for example
has now been sprayed daily during the ralns and twice
weekly during the dry season for over three years.”M;n
1944 the system was e xtended to ensure that e"yeryr nag=
tive habitation within two miles of a military station
was sprayede. Ths onlyefxgeptiqn is Bathurst Town
where a few troops are located. <The task there is
too blg and the Civil Medi cal Department cannot help.

- DD.Te is golng to be of immense value in the Gam-
bia.  - Commencing in January 1945 all villages are

belng sprayed once in six weeks to give a dosage on tle
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gurfaces of 75 mgm D.D.Ts per squere foot. FPrelimi-
nary findings in Gambla and elsewhere indicate that
the time between sprays will prpbably be ablevto.bs“_
considerably lengthened especlally in the dry s easen.
The use of D.D.T. will enable labour and money to be
diverted to anti-larval work. —

It will be @ preciated from all the foregoing,
that unless there 1s some unknown epidemlologicsal
variation 1t is unlikely that the reduction of melaria
in Gambla over the three years is due to mosquito con=-
trole The main causes for the fall must be atbributed
to lesser exposure of trqops due to statlc conditions

and better accommodation, and mepacrine suppressives.

: LAST
The la%?er will be deglt with later.




Chapter V.

(A) e The Climate.

' There 1s a largér‘ annual raipfall in the
SSuthern part of Sier;a Leone than in any other part#
of British West Africa (See Map 1)« In Freetown the
annual totsl averages about 150 inches whilé in an
exceptional year 250 inches have fallen. The dif=-
ference in climate between wet and dry season is much
less marked than ln Gambie though there 1s no doubt‘
to anyone statloned in Freetown whether theyare exe
periencing the bne or the other. N

In Freetown, December, January and February are
the only months really free from rain and the Harmate
tan blows intermittently during this period. Even 1n
the course of this short dry season, there 1s usually
a fall of about three inches of raine This usually
falls during and after the M"™Bullams", which are torna-
doss so named because the first warning is uaually the
accumulgtion of clouds over the Bullam shore on the
othér side of the estuary from Freetown. They blow at
the beginning and end of the rains.

July and August have the heaviest;rainfall and
thereafter the rains dimimish steadily. Over the whols
yoar, rain fal k on about half the days and five inches
of railn in one dajy is quite common.

There is remarkably little variation in the teme.
perature the year found. In the dry season there is
not uncommonly a daily variation of up to 15 degress
F but the averags daily range is about 10 degrees F
and the e xtremes are 89 degrees ¥ and 72 degrees F,

b
uring the rains, there is seldom as mich as 10 degreeg
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F. dally range and the extremes of dally range are
approximately 88 degrees F and 72 degress F.

' The humldity is inveriably high, Even in the
season of the Harmattan it seldom falls below relative
humidity 60, while the narmal daily range during the
rains 1s fromvabout 93 to 75. | ,

The wind at Freetown is always South-West with the
exception of the time of the Harmattan and when tLor=-
nadoses arse blowing.

Inland, the rainfall is less than on\the co st,
though even in the far north 1t is about 80 inchés per
annum. The daily variation of temperature is more
marked, especially in the hills where it may fall as
low as 55 degrees F. at night. N |

%t will be realized from the above resume that
everywhere, the deciding factor in personal comfort is
the breeze and that protective anti-mosquito clothing
1s not popular.

(B) The Countrvy.

Only Freetown will be considered in detail)as over.
- 90% of troops have always been in Freetown and Pistrict.
Freetown, (Map 5) 1s fringed in the sea by mangrove
swamps 1n most areas, these being succaéded by a'nar;
row coastal strip of relatively flat country and then
by irregular hills within a mile or two of the sea;
rising as high as 25000 fest. These hills are thickly
wooded.and have a much higher rainfall than Freetown
itsslf. From them descend a whole series of rivers
and streams in deep, irregular, pooled channels in tha‘

laterite, In addition, the hillsides have many seepage

arsas some well in;and, and some right down at the S68.

In the latter_gase, these freshlets often fesed the upper

endgs of mangrove swampse
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Sanlitary conditlons are primitive in Freetown.

There 1s no water borne sewage system and the streams
are extremely foul even the running water having a
saline ammonia content of 20 parts per million in the
dry season. The main streets are adequately side
. drained but tke side streets are just laterite, pitg.
ted with hollows and e dged(or even crossedl) by thoue
sands of tortuous earth drains with irregular pooled
bottoms. These draims overflow with each big fall of
rain, leaving every hollow in the 1ateribe a puddle .
In the rains there are an immense number of such poq}g
all over the town, in the yards of and between the na-
tive shanties. In the sub-urban and rural areas,
round Freetown, there 1s in addition, as in Gambia,
mach thump cultivatlon' which results in hollows and
depressions. _ -

- The soil, the layers of which lie revealed in the
deep cut gorges Qf some of the streams, 1is on top of
a thin layer of clay sand humus and laterite. At
varyine depths of an inch to three feet, there is a
rock like layer of laterite conglpmerate of depth varying
from one to-ﬁorty feet. Thgre are then succeeding
layers of hard and soft laterite. The results of
these formations which interest the ialariologist are
that the top and any subssequent hard layers exposed
will hold poo}s, while if a hard crust is broken thrgugp,
by natural erosion or artificilal drain cutting, the soft
layer underneath will rapidly be washed away thus under-
.cutting the banks of riverg or streams. Eorkhe same
reéason, any hillside in which these strata are exposed
will show seepages and springs after rains. It will be
appreclated that control Qf surfgce water 1s extremely
diffiqglt in such geological formations especlally in

an area with so heavy a rdl nfall,
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(C)eo Transmission of lialaria - The Mosquitoes and their
infectlvity.

Thera 1s a very large literature on the Mosquitoes
of Sierra Leone, commencing with the early work of Sir Ro-
nald Ross and continuing with the many papers from the'
Alfred Jones Laboratory of the Liverpool School of Trow
pical Medicine. The outstanding impression from these
ﬁapers is that, while the mosquiltoes have been known and
classified‘for many years and their relative 1mportgnce
recognised, the sources of bree@ing sufficient to account
for the adults have been sought, 'up hill and down dalef,
in Mangrove Swamps and in hill side streams around Free=
town while the vast majority of breeding places have in
fact always been inside the native town.

In the annuél renort of the Medical Deéartment for
1938, the following figures are gilven for Anophelene
mosquitoes found by workers from the 41fred Jones Labo=-
ratqry dur ing that'years_- _ ‘ _' )
Iarvaé Identifieds- AlGanbiae , 1,174,

A. Funestus 158

A.Rhodeslensis 52

A, Coustani 250

A. Hargregvesi 90

A. Squamosus 249

\ A. Hancocki. 46
A. Obscurus 30

A. Nili 2e

Adults identifieds- A. Gambise =~ 745
A+ Gambise var melas 37

A. Pune stus 152

A. Coustani 44

A+ Hargregvesi 1

&+ Squamosus 4

A. Hancocki o 8

A. Marshalll group 2

Army obgervérs have found all these and the following
have been found to be infectgdg-

A. Gambise Typicus
4. Gamblae var melas
A. Pune stus

Ae Nili

A+ Hancockl

A. Hargreagvesi
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These bulk numbers do not of course repregent a
fair proportion of the various types of mosquito, for
the density varies from place to place and at different
seasons bf the year. The Gambise® Funestus ratios vary
in the same manner as described for the Gamblia while
thé others are mostly found in assocligtion with
streams.

Probably vectors other than As. Gamblae and
Funestusiplay a greater part in malaria transmission '
in Freetown than anywhere else in West Africa. Never-
tpeless, ;, Gambiae and A. Funestus over all account
for over 90% of all adult mosquitoes found in houses
and for about 98% of all mosquitoes found infected on
dissection. A. Nili breeding 1s relatively common in
the pools by the streams especlally in their higher
reaches, and Lt.Col. R.F. Tredre of a malaria Field
Laboratory found sporozolte rates of 7.6 to 9.1% in
this species in Grafton (Map 4) in 1941. Nevertheless
as a practical consideration, only A. Gambiae and 1lts
var melas, within local areas (Such as Kissy (Map 4)),
and at certain seasons of the year A. Funestus,are of
pvactical importance as malaria vectors. ‘

- The Western end of Freetown is an area of mixed A.
Gamblae Typicus and Melas breeding. Both drift out to
shipping in the estuary. Urban Freetown and Kissy are
pﬁadominantly A. Gambiae typicus producers Wellington
further East is mainly a var Melas area.

4. Gambias var Melas breeds in the usual situation

already described. A. Gambise typlcus breeds in de-

creasing frequency in pools in laterite, streams, tins

and boats, so that it is very nearly gs tdome stic!

breeqd a
er in Freetown gg is Aedesg Aegypti

» and certainly .

alm03§ invariably a breeder in man made breeding plges
| ‘ Se
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Glearly of course, the relatlve importance of these
breeding places will vary with the s eason. The extremﬂ;
ly rapid multiplication during the rsains takes place in
the pools of casual water 1n the laterite which last far
five or six days even if not replenished by further
rainfalle

| Prior to 1940«1941 there were no routine house cate
ches and the only information availab}e is from sporadic
observations by various investigators. In 1931-1232
Davy and.Gordon reported the ave#age anophelgna density‘
in Kissy, November to April &s 1475 per room while from
May to October, the figure rose to 14.2. These results
were compiled from catches by the ordinary sucking tube
mothode This has been superseded in the army since 1941 by
the techique eveclve by It 7ol Tredre and his unlt which
conglgts of saturating the catching station with pyrethrum
spray and catching the mosqultoes on a white sheet on the
floor oi the hut. This has been found much more satis-
factory, as firstly a much greater catch is obtained so
long as the sheet i1s well tucked in to the walls where the
mosquitoces mostly fall down. Secondly, 1t is much more
populer with Africans end more houses can be done in'a |
glven time than by the sucking tube method with less de-
pendence on the human element.

Since 1941, an increasing number of catching stations
have been e stablished and catch-spraysd regularly. The
table below gives the results of these catches expressed
as anophelene densities (No. per catch per room) by quarters.
411 catching statlons are of four rooms and the figures
are the averages. It will be seen that there 1s, in most
places, a very marked reduction and that there 1s an all
over rewuctlon of well over 50%. Stations in the Army

areas ars underlined.,
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Infectlivity rates of An. Gambiae gnd An Gambige var
melase.

7 There 1s a lack of uniform and regular records
of_anopheling infectivity in Freetown prior to 1942,
Howeyer, some .older records when compared with r ecent
data, Shoﬁagg; infectivity rates of An. gambiae kéﬁSEKEFT
a remarkable stability, during the last 13 years.

In 1900 the anophelene infectivity rate was found
to be 5.3 per cent (Rosg,. Annett, Austin). 1in 1930 =-
32 Gordon, Hick, Davey and‘WatsonFound that the anophe-
line infectivity rate at Xlssy varled from month to
month between 7 per cent and 18 per cent. In Freetown
the corresponding infectivity rate was found to vary
from 8 per cent to 10 per cent (wet season). ‘

In 1943 Lt.Yol. Tredre recorded the infectivity
rates in A;lgambige var melas (mostly from Wellington)
and found the annual average rate of 4.2 per ceht with
monthly variations from O to 13.5 per cent. In 1244 the
infectlivity rates of An gambiae in Freetown averaged
2.75 per cent; during the period March to August the
rates varied from O to 14 per cent. (All rates refer
to sporogolite infections).

It is remarkable that in 1942 and 1944 the highest
Infectivity rate should have been found in March and
the lowest in April, ihis may be due to ﬁh%rapidly
increasing young enopheline population in pril.

Dr. “urner, the Malsria Control Co-ordinating
officer has calculated the "Anophe 1ine Infective Bite In-
quﬂ_for varlous areas of Freetown for 1941, 1943 and
1944. -

This index is calculated as followsg=

P T . 1 P q fo)
A.IB,I. (per year) = 365
| r s
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numbers of female anopheles caught per day
. (average per station.
avergge infectivity rate

number of rooms per station.
"number of people per room.

kR o W

Thus this index indicates the averazge number
of infective bites ruceived by one person during a

yoar.

Dr, Turner's 1lluminating table of indices
is quoted here ine xtenso.

1941 1943 1944,
Aberdeen @ 28.0 9.0 2.0
Murraytown @ 2.0 - 1.0 1.1
Brookfields @ 8.0 1.1 1.0
Cockerill @ 30.0 5.0 2¢5
Wilberforce 0.8 1.0 0.7
City Central : 0.5 0.2
Congo river 8.0 _ 9.0 33
Kline - ' 0.5 0.7
Kissy a 10.0 0.4

Wallingt on @ 5{3.0 10 0

Note @ =z indicates An. gambiae melas
breeding areas.

(D) Endemic Malaria in Freetown.

'Information prior to 1943 is scanty and scat-
terd, but during the vast two years more e xtensive and
more regular investigation of this problem was carried
out by No. 5 Malaria Field Laboratory and by the Civil
lMalarla Investigation Unit.

(a) (1) Spleen rates.

The following table summarlzes the findings of
various authors. »All fizures refer to percen%ages
of positive spleens in samples of African child popu~
lation between the ages of 3 and 10 years. *11 the
samples may be conveniently classified in three groups
accopding to pheir permapent settlement in a defined
areae. (Urban, sub-urban, rural).

This 1s a most inexact method but figures prior

to 1943 are copious but quite unsystematically collece
tead.
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Rural - - - - 70.2 | 54.0|44] - 70

(

1912 1913 | 1926 [ 1935 [1942 [ 1943 1944
1 2l 31 4
Urban - - 50.0 44.1 1 39.1| - 110}14/1211

{ éugﬂ'\'ef{ sY

It g pears that tlke urban and sub-u_rbgn areas can
be classified as endemlc or highly endemlc, but show a
steady decrease of spleenrates (this decrease is even
more marked in 1945). the rural area is—amd remains
hyperendemic.

(2) Parasite Rates.

Yhere is the same lack of long term records as re=
gards the parasite rates of the ﬁaturalreservoi_.r of
malarial infection the African child population. Some
of the existiﬁg 0ld data show quite striking differences,
which are probably due to many factars acting singly
or in combination undef varying circumstancese. Bearing
in mind _that only a relatively small number of children
could be e xamined, that wlde seasonal varlations occur
in the intensity of parasitism, that the techhique and
thofpgghness of the e xaminationv arlies with each investiQ
gator, these dlfferences are understandable. ‘

¥ortunately during the period 1943 - 1944 the in-
vestigation of parasitism in native children has been
carriedlout under standard conditions, at regular in-
tervals, throughout the year and gives therefore s
muach clearer plcture of the amount of endemic melaria.
- <1l the aata available for the period 1913 - 1944
are tabulated below. Children are classlifled according
"to the type of thg srea from which they were chosene.

Eigures refer to crude parasite rates (all species) in

African children aged 3 - 10 years. Tee-babko—is—groted
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1913 1926 1931 1932 1935 1943
Urban 50, Q. L41,0. 39.0, - 34,0, -
Sub—Urbén - 72.0. - 8l.5 384 5 22,0
Rural - o - 0. | - 35. O,
| B T
Urban 29. 5 e 18.3| 12,2

Sub-Urban  [36,0. | 49, 0.| L2,0) =
Rur‘al Ll8. G. - 780 Oo -

R —

(3) Comments,

(a) The decrease of parasite rates in the African child ‘
-

population in Freetown is considerable in the urban aréa,
less evident in the sub-urban area and remains high in
rural areas.
(b) Seasonal prevalence of the actual rate of infection is
recorded by mpst investigators, The peak of the parasite
rate is most/zgidence during the period Jdune - October,
However, in some areas (CGrafton and Aberdeen) this sea-
sonal peak of parasitism was not noted. (Gavin 19L43).
(c) Parasite rates in infants and in children aged less than
3 years are not guoted here, While some authors agree
that the percentage of positive findings is lower in this
age group than in the age-group 3 -~ 10, others (Gordon and
Davey) found that it is higher. According to Turner, the
peak of the parasite rate is in the age group 2 years.
(d) The degree of infestation of native children carriers of
malaria parasites was investigated by Turner, who found
that in children from the urban area infections are scantier

than in children from both sub-urban and rural areas. Heavy

infections are more common in the two last named groups.
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There are no records of finding of P. Ovale,

@ 8 Gametocyte rates. Information is scanty., In

1943, Gavin reported that in the Waterloo area, the
gametocyte rate for P. Falciperum varied between 3.1
and 3, 7% of all slides examined. In Grafton valley the
rates varied between O, 65% and 1.3%. No gametocytes
could be found in 80 children examined at Aberdeen in
spite of the actual P, Falciperum (rings) infection
being 25, 5% to 31, 5%

According to Dr Gosden, Senior Pathologist of the
Connaught Hospital in Freetown, in P, Falciperum in-
fections, crescents are found in below 2% of all bloods
examined, All the infections found in surveys of the
health are scanty, i.e. less than one crescent in 20
thick films.

{v) Species Digtributions.

Scattered reports in pre-war years, give widely
different proportions of the various parasites, Accor-
ding to Butler (1913) Gordon and Davy (1932) and G,
Macdonald (1926) Plasmodiom.Ealciperum was found in
about 45% of all children in the 3-10 age group. Cor-
don (1931) and Pearston-Ronner (1935) found unusually
low rates of P, Falciperum infection (18, 5%) in certain
groups of children with corresponding very high rates v
of infection with P. Malariae (22.4% and 69.0%) All these
rates are quoted from ‘

In 1943 the Pecords of the Malasria Yield Laboratory
reveal that in areas of'great endemn;city such as Water-
loo and Aberdeen, P, Félciperum infections were found in
22% to L3% of all slides examined. P, Malariae was only
found in 1.9 to 4.O% of these slides.  In 19kl of 1252
children examined in Freetown schools by Dr Turner, 421

children had parasites and they were all P, Falciperum,




-68-

P, Vivax was found in C.1% of Children by Gordon
and Davy in 1931 in O.7% of children by G, Macdonald
" in 1926 and in O, 6% of children by Gordon and Davy in
vKissy»in 1932, |

One reason why I have gone into the qguestion of
the type of infecting parasite in so much detail is
that there was some discussion as to whether troops re-
turning from the Far East might not bring back with
them Benigq%@rtian and Quartan infections which might
even start troublesome'epidemics, tals in spite of the
known difficulty of infecting Negroes with Vivax in the
deliberate iﬁjectien of infected blood etc, in the ‘
treatment of late cerebral syphilis, 1 feel that there
are so many Syrians and Indians in West Africa that ample
opportunity has been given in the past for P. Vivax in-
fection to have been introduced many times and that the
risk of a serious epidemic is extremely small, As a
matter of interest, the first 500 invalids who returned
from the Far East all had blood examinations with nega-
tive resulte though there was doubtless a pr0pprtion of
soldiers infected with P, Vivax,

(E) The Incidence of Malaria During the Present War,

After the fruitless expedition to “akar in the Autumﬂ
of 1940, the troops proceeded to Sierra‘Leone and lay
for a time in their transports in Freetown Harbour.
They were then landed and sent to various camps in and
about Freetown., The Malaria incidence in these troops
was exceedingiy high, More and more Huropeans arrived
over 1941 and 1942 and the stPength was at its highest |
in Jepuary 1943. Since then, the numbers have dropped
steadily.

The following tables shew the incidence for the

whole Colony from 1941 to 19LL.
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Hgspitgltgdmis-' % of Cases Total
sions Rat#gg | Total of Rain- Average
YEAR per 1000 per due to Black fall, Streggth.

annum Malaria | water

Malaria|All cau Fever

SE8e

“1941 98L 1804 5Le Ly 12 1L0" 3478
1942 751 1583 47,6 | 17 L3t 4216
1943 370 1017 33.3 | 10 o 1yew 3673
1944 68 677 8.8 0 126" 1858

For comparison, the ratios per 1000 of average strength per
annum of admissions to Hospital for malaria are given for the
three Services and Civilian Officials in Sierra Leone over these
years. “

Ratios Hospital Admissions - Malaria - per 1000 per Annum.

Year R. N, R. AP, Army Civil African Other
Officials Ranks, '

1941 ? ? 984 37Ln 124

1942 8L3 839 751 512 38
1943 730 360 370 534 31
1944 185 128 68 L78 54

Graph 6 shews the Army incidence by four weekly periods, gng
the variation of strength which is very importang as increases of

strength mean a higher proportion of newcomers at risk

Notes on the foregoing statisticst-~

1. In the case of the services, the standards of diagnosis
are the same, because they were all treated in the same Army
hospitals,

2. Suppressives were as follows in the services.

A1l took quinine gr. V daily until March 19L3.
The Army then began O.L gms mepacrine per week and increased

in Oct 1943 to 0.6 gus per week and in May 194y to 0,7 gms per

week,
The Royal Navy and the R.A,F, did not switch over to G4
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gms mepacrine per week until Sépt. 1o43, They continued
on thisdosage until April 1944 when they increased to
0.7 gms per week,

The Civilians mostly took quinine but they are
now unable to get supplies and they now mostly take me-
pacrine irregularly and in quite inadequate dosage.

The Africans do not take suppresives,

3e Dr Turner Malaria Officer Freetown comments as fol-
lows on the civilian figures which are accurate records
of Hospital admissions. 'Records not #ery religble as

P TRUE INDEN OF MALARIA, - ‘
'yany people carry on their duty such as it is and treat

themselves, The result of course is a period of relative

innefficiency',

The figures for the Royal Navy refer to shore based
personnel only, The new base at Kissy where the ratios
are high is not included since it did not exist in 1942-
1943,

4, Of the Army personnel, all but about 5% are now sta-
tioned in and about Freetown., In the early years,-they
were often in camps in bush for shiort periods. R.A.T,
are entirely in Freetouwn and area but they have many at
Wellihgton and Jui which are still much more malarious
than most parts of the district in epite of a good deal
of village removal, The Navy on the whole are in areas
comparable to those of the Ammy., Of the Civilians about
15% are up country and the rest in Freetown living in
very good areas.

Be At risk of being considered prejudiced, I must
state that in my opinion, the standerd of personal anti-

malaria discipline is appreciably higher in the Amy
than in the other two Services, Dr Bruce Wilson of .
the Rockifellar Foundation commented on this in his

report to the Colonial YFfice after his visit in July

August 19Ll,
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6. The Royal Navy and the R.A.¥, live and always have

lived in mosquito proofed quarters., The Army have

few mosquito-proofed buildings in Sierra Leone.

7. When considering the incidence in Africans it

should be noted that in 1941 many tréops arrived from

Nigeria and Gold Coast and that of these, the vast

majority had left the Colony by Karch 1942, On lcoe

king through the Hospital Admission books for this

period, the number of noneSierra Leone nsmes which

occur is most striking. In a rapid check of the

first 200 cases of malaria in Africans in 1941, 153

had names and Regimental numbers of Gold Coast or

Nigeria, It is I consider a fair deduction, that

thesc troops were affected by a kKalignant Tertian

strain to which they had less resistance than to the

strains common in their own countries, It is of

interest to note that the same phenomenon occurred

when Belgian Congo troops were stationed at Oyo in

Nigeria,

8. I have gone very carefully into the question of

the standards of diagnosis in Sierra Leone, but I cannot

find any significant variation from those of the other

Colonies, As was noted earlier, the proportions of Proved

to "Clinicsl" in Sierra Leonec are comparable with those of

other colonies. It is pfobable that in the peak years of

1941 and 1942, too little "clinical' malaria was‘diagnosed.
T have discussed the very marked reduction of Army

malaria in this Colony with everyone likely to have special

knowledge or opinions of valu?;for the reduction is so much

more in  degree than in the other three colonies,

Chwatt, from a Malaria Field Laboratory in another colony,

whom I instructed to visit Sierra Leone to make an unbiased

investigation in the light of his knowledge of the other
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colonies, tends to the opinion that "The spectacular
decrease of Malarial Incidence in 1943-194); should be
regarded rﬁther as a spectacular rise during 1941-1942,

& rise due to the fact that, owing to Military Expediency
very large numbers of Luropean Service Personnel were
concentrated in a relatively small area, often on noto-
riously dangerous sites near large African settlements

and they were accommodated in hastily built and mostly
unscreened quarters," There can be no doubt of the truth
of these statements but Chwatt took mo account of the
following in coming to these conclusionsé-

(i) The very marked reduction of the Army European rate

in compariscn even with the fall in the other European
rates, (The significance of the extremely low figure for
Africans is impossible $0 2 55658, ) e

(ii) The information which was not availsble to him

and which I have subsequently managed to find with the
assistance of Dr, Turner about prevailing rates in the pre-
war period in Officials and to a sadly incomplete extent
about European troops. The admissions to Hogpital for ma-
larig of Civilian Officials per 1000 of average strength

per annum for the years previous to 1944 wére gss follows: -

1530 - - 238 1938 - - 346
1931 - - 242 1939 - — 357
1932 - - 250 190 - - 363
1933 -- 271 941 - - 371
1934 - - 479 1942 - - 5l2
1935 - - 337 1943 —- 534
1936 - - L34 oy ~ - L478
1937 -- 245
' (ué’ 10 "13‘3

These figurcs includergll Royal West African Fron-
ﬁier Force Buropeans but it is not possible to get separate
figures. The opinion of all the Colonial Medical Service
Doctors who looked after the ReW.A,F.F. is that the inci-

dence of Fever was always higher in the Army than in Civili-

ans, These figures are acgurate and are completed from the
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actual hospital Records,

The following are approximate ratios for the
few years about which I have been able to get informe-
tion, concerning incidence in Imperial Troops when
8tationed in Freetown,

Hospital Admissions for Malaria per 1000
strength per annum,

1920 ces 500

1921 ceos 696

1922 coe 510

1924 coo 511

1925 cee 367
It would seem reasonable to suppose that the average
hospital admission rate in civilian officials pér 1000
per annum was about 350 and certainly the attack rate
was much higher than that, as at least half of all attacks
were treated at home., No Medical Cfficer in any of the
Colonies hgs ever given me a figure of less than two
attacks at home to one in Hospital. I therefore feel
justified in assuming that a rate which was eguivalent
to 500 per 1000 per annum in the current Military statis-
tics is not far from correct, For the Army to have re-
duced this to 68 in 19LL in one colony seems to indicate

- INTHRE A&nYT

that unless the cause is better mepacrine discipling"
factors other than Mepacrine suppression, which has
‘brought dovn the figures in the other services, have
been operating in Sierra Leone, If we take 500 as the
norm on irregular quinine; and 175 as the norm when taking
mepacrine pretty regularly I do not think it would be
far wrong. “
9, If the average Army rate for 1941 to 1943 is taken

‘in all four colonies the relative decreases in the four

colonies are as follows:-
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Percentages of rate for 1944 of that of the average

rate over the previous three yearss-

Average rate| Rate in | Percentage of
Colony 1941-1943 194h 19444 rate of
those of 1941~
1943,
Gold Coast. 777 243 3%
Nigeria 517 399 754
_Sierra Leone 703 68 10%
Gambia 739 175 2l

It is clear that Sierra Leone has an enormous

reduction, But as Chwatt points out the 1941 and

1942 figures are abnormally high, nevertheless the

Sierra Leone rate is still only 13,6%

of what I

have presumed to be the normal European level i.e.

500 per 1000 per annum or even more convincing

only 18% of the Sierra Leone Army level for the pre-

vibus year 1943, when conditions were much the same as

in 1944,

10, I am of the opinion that a combination of fa-

vourable factors accounts for this reduction and I

would liet them as followss-

(a) Mepacrine suppressive. (discussed later).

(b) The accommodation of the army personnel during

194l in good well sited camps, the surplus camps belBg

abandoned,

(e) The cumulative results of much excellent anti-

larval and anti-adult work poupg Army Camps on a

temporary basis which was first advocated and inau-

gurated by Lt.Col, Jamieson Carr iy 194l and extended

and intensified by Lt, Col. R.F. Tredre.

(&) The diminution of the number of 'carriers' of

malaria in the civil population especially in the areas

of the camps controlled by the military and then joint

Military Civil measures, to a degree whereby, toge-
ther with or as a result of the degree of mosquito

¢ontrol achieved, the transmiesion of malaria has been
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drasticaily reduced,
(e) The Area of Freetown is small and a succession
of good Malaria and Hygiene Officers have, by cong-
tant inspections, education and propaganda so improved
the standard of personal protection that the number of
bites received has been drastically reduceds.
(£) Good welfare facilities for the troops including
provision of transport of healthy amusémept. It should
be remembered that Army personnel are all Officers or N,
C,0s whereas the other Services have many ratings and
aircraftsmen for whom generzl standard of amusement fequired
ig less critical, Very few Army N.C.Oé are to be seen
walking the streets of Freetown at night,. It is most
significant, not only that the incidence of Venereal |
Disease is much less in the Army than in the other Ser-
vices in Freetown, but that it is lower than the Army
rates in Gold Coast and Nigeria. The following table
shows the position over four yearsi-

Incidence of venereal disease per 1000 of strength per
annum,

Year. "Gold Coast Nigeria Siergg geone.
1941 7.4 | 37e 2 .

19,2 624 3 3 L7.8 Li.8 |
1943 6l 8 s 105. 0. 39, 1.
194k 68, 6. | 110, 2 L6, Lo

There is no doubt whatever that much malaria is
contracted in African houses and brothels.

(®). Outbresks of Malarig in Zupopean troops landed
in Sierra Leone yithout adequate preparation.

After the fruitless expedition to Dakar three
separate large bodies of troops were landed in Freetown
and their experience is most instructive. It i1s also

disheartening as it would seem that the lesson must be

learned the hard way in every war.
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1, 1/5Bn, "X" Regt, arrived in the estuary off

Freetown on August 15th 1940, They remained on the
transport until Sept, 15th 1940 when they landed.

They took over on 17th October from African troops,
the beach defences at Lumley and Aberdeen. The Bat-
talion was accommodated at Wilberforce which is 600
feet up and is g well sited camp though at that time
there was no control round it. They supplied beach
patrols by day and forty men were on duty on the beach
every night, They were issued with quinine and re-
pellant cream. It is to say the least doubtful iF
quinine was taken, as no parades were held and urines
were not tested. It is axiomatic that when soldiers
are told to take anything for the first time they do
not take it, It does not matter whether the order

ig for quinine, mepacrine or vitamin pills, the first
reaction is always unfavourable and compulsion is
essential, (It is a lawful order under the Army

Act to order a soldier to take guinine or mepacrine
and religious or conciencious objection is not a legi-
timate reason for refusing to obey this order)., In
this particular instance, the Senior ledical Veficer
of the Brigade was unwilling to advise quininé and had
to be overruled while the brigade Medical Officers
argued hotly on the matter although none of them had
ever been in the gropics before, far less in West Africa,
The repellant cream was a citronella ointment. An
ointment base is most unsuitable in West Africa where
sweating is so very trying.  The sweat globules risg
‘under the ointment making for great discomfort and pre~
cipitating prickly heat.

Cases of malaria occurred in the unit as follows:




..77...
Sept. 9th, 1l case i.e. occurred while on the transport

Up to Oct. 12th 71 admissions for malarisa.
on Qct, 2lst 18 furtuer admissions,

" " Qct, 28th 11 further admissions.

Total 101 cases in 43 days on shore.

-

2, On Nov, Lth the beach defences were handed over to

a Royal Marine Brigade alco just landed, but by Nov, 25th

another 72 cases had occurred. By the end of Decem-
ber, there were another 33 cases, So that in two and a
half months after landing 205 out of an approximate
strength of 800, had had attacke of malaria, The
Ashantee Campaign of 1873 was being repeated}

Twe ¥ Royal Marine Brigade which took over the beach

defences on Nov, Lth was mostly accommodated in tenté
at‘Lumley. They had mosquito nets but no beds. About
50% had gum boots issued in lieu of Mosquito boots.

The rest had no special protection. In the same camp
were 1500 African labouMrers. The marines were constant-
ly exercised, practising night manocures and before dawn

landings. Their malaria incidence wast=

Weﬁk enging gov 3?2& cee 1%%
ec L N ) . -
n n ® 1lth e 17% —Quinine commenced
" " v olst .o 20 —left the beach area.
" " " 28%th oo 29

Quinine was not begun untfgyT%%h é%%jljth December,

When local conditions in the Area in whiCh these
two formations were located are considered thie incidence
is not curprising. Enormous breeding of As. Gambiae,
Funestus and Hancockl was going on in wells, washing holes
and swamps along the edge of Aberdeen beech, The splenic
indices in local villages were -~ Murraytown 83%, Aberdeen
7%, Wilberforce 39% and Lumley 70,2% and the time of the

year was the end of the rains.-
3 Theme two disasters are paralleled by the e xperience
of 2/5 Battalion of "X" Regiment which arrived in the

same convoy and was sent to Denguema.
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This unit arrived at Benguema on Jan 25th 1941

and cases occurred gs followg:e

Week ending Jap,25th 25

Peb, 1st 38

" Bth éh

" 15th 29

" 22nd 19

Mar 1lst 10

\ 8th 20

" Ib5th 11

"oo22na 20

" 29th 11

Apr 5th 7

o J1otnh Ll

" 19th 36

' 26th 21 o
May 2na 11 , -

i} 9th h . T
*  16th H

n 231,(1 22

® 30th L2,

The Battalion then left Benguima on route for
service elsewhere, The unit Medical Cfricer thought,
as did all other Medical Officers at that time that
exposure in bush was the greatest danger and had the
unit confined to canp, iy own conviction is that,
exceptFﬁaght inside a native villagelthese troops
were much more exposed to infection in their own cam;
for A, Gambiae is so0 determinedly an inside biter,

That this high incidence occurred mainly during
the dry season shows just how much transmission is
carried on all the yeaf round in uncontrolled areas
in Sierra “eone,

Only %he last quoted of these three disasters
contributed materially to the high incidence for the
whole colony in 1941, but further, smaller, all
European Units arrived and the figures for 1941 and
1942 were undoubitedly influenced by the amount of
malaeria contracted by the personnel of Royal Artillery
Units, especially Anti-Aircraft gun crews stationed on

unsalubrious gun sites chosen entirely for tactical

reasons.
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When 1t is realized that July in Dakar is the peak
of the rainy season there, it may be considered well
that a campaign was not attempted, for unless imme-
diate success had been achieved, there would have been
a sadly reduced number of effectives after a month's

fighting by troops so ill prepared as these,

(G¥. Control measures adopted in the present ware

" Early in 1943, a Joint Services and Civil Malaria
Control organisation was begun in Freetown with the Of-
ficer Commanding the Army Malaria Field Laboratory as
advisor, The Laboratory was withdrawn from West Africa
early in 194 and the control continued under Dr., J. Tur-
ner as Civil Malaria Control Co-ordinating Officer,

The organisation congists of an Army Area (Roughly -
Aperdeen, Lumley, Laevuma, Murraytown, Cockerill, Wilber-
force, Benguema and Grafton) and a Civil Area, east of
the Congo River (Map 5)Q The Army Area is controlled
by the 0.C, Field Hygiene Section. The Royal Ngvy and
Royal Air Force simply control within their own camp
boundaries.

Army measures have been almost entirely'aimed at
temporary control and the following notes are made of points
relevant to the £illing in of the whole picture of the Army's
work and the results achieved,

(1) Anti-Adult work,

Native villages within at lesst a mile radius of Army
camps are sprayed twice a week all the year round by gangs
using pyrethrum spary. This has been going on now for two
and a half years, Now that D,D,T. is available and being
used in these villages, the intervals between sprays will
be lengthened. A big 'follow up' by pyrethrum drop cat-
ches is going on now to determine what value‘is likely to

result from spraying D.D.T. treated houses. Preliminary
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results would seem to indicate that the numbers of
mosqguitoes brought dovn in such spray catches is
practically nil, It would sppear that they will be
stopped, Varying dosages between 20 and 200 mgms D,
D,T, per square foot are being used, and the inter-
vals between treatments adjusted so that g safe in-
terval may be determined,

(2) Anti-larval Work,

The Army area is divided into sectors which are
oiled by gangs in a weekly rosﬁer, "Malariol", Pan
0il, sump oil and paraffin, and diesel oil are all
used as available. In marshes and seepage areas where

production of an oil film is unlikely, Paris Green is

spread by hand, This anti-larval work has been on a
hiigh scale, has been well organised and thoroughly
carried out.over the past three to four years,

(3) Permanent or Semi permanent
burface water control,

Very 1ittle of such work has beén done, A fTew
areas have been drained usually by followipg the
‘naturél drainage line and with contour drains.\ Some
streams have been cana;ised and many have regular at-
tention, It is unlikely that this small scale work
has an appreciable effect in areas where breeding is
prolofic, and the tendency has steadily increased to
reduce this work to the bare minimum and concentrate
on really thorough oiling., The remarks at the begin-
ning of this chapter on the geology will make this
~undertatandable,

Some interesting work which has been carried out
by the Field Hygiene Section, is the bunding of a
stretch of mangrove swamp on the lagoon side of the

Aberdeen peninsula (Map 6.,) This was the first work
of its type in West Africa and it will be considered
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later in detall when assessing the value of control
methods in West Africa as a whole (Chapter VII).

As another experiment at Lumley, a series of drains

15 yards apart were dug straight down from the coast grass

through the mangrove to the sea. The object was to see
whether‘this would reduce more quickly at each low tide,
the surface water level in the var llelas breeding areas
in the Coast grass and in siorewise (Avicenia) mangrove
areas. As an additional safeguard, an oil drip can is
placed over the drain at the level reached by the normal
tide. There is no doubt, that a comsiderable reduc-
tion in breeding can be achieved in this way while the
work can be done quickly and cheaply by unskilled labour
Finally I wish to emphasise that the main attack in
Sierrs Leone has been by oiling and Paris Green. In the
table of anophelene density variation given earlier, the
areas under Army Control are underlined. It will be seen

that considerable success was achieved,
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GOLD COAST

Chgpt er V,

(A) Climate,

The Great belt of equatorisl rainfall which stret-
ches from the Sierra Leone Coast and Liberia across
Southern Nigeria and through French Equatorial Africa
and the Congo is interrupted about Cape Three Points in
the Gold Coast. At that point the line of the 160 |
inches rainfall is interrupted so that the rainfall on

the Coast West of Cape Three Points is very much heavier
than in the rest of the Colony, The sketch map (1)
show§ the lines of equal rainfall,

From West To East along the coast the average rain-

falls are as followsi-

Axim 82

Takoradi 51 Locations of these
Cape Coast 34 places are on Map 7.
Accra 27

Keta 19

At varying distances from, three to fifteen miles
inland, there is a scarp which rises up to 600 feet.
There, the rainfall is heavier especially in the forest
area. Thus in Kumasi, the rainfall averages sbout 52
inches and in the area of the Tarkwa and Prestea gold |
mines in the Forest inland from Cape Three Points the
Rainfall ie about 60 inches. |

" In the North, the forest gradually thins to savan-
nah and orchard bush and except along the course of the
great River Volta and its tributaries the rainfall is
less. Thus at Tamale, the rainfall averages about 43
inches and further North or away from the rivers, there
is less. The variation in total rainfall from year to year
is greater in the North than in the Scuth.

The rainy season on the coast is from March to

October. There is a period of less rain in August and

September, particularly marked in the West. This is
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sometimes called the 'little dry' season and is then
said to be succeeded by the 'little rains'. The rains
begin later in the North,

Temperatures on the Coast vary little during the
year., They are least just after the rains and increase
steadily until in March and the beginning of April it is
very hot indeed with a high relative humidity which makes
for great discomfort. In the rains the average daily
maximum and minimum are about 85 degrees F and 71 degrees
F while in the dry season the maximum is about 95 degrees
F and the temperature from January onwards seldom drops
below 80 degrees F day or night.in the forest, the |
temperature range is greater, due to the greater fall
at nights. In the far North there gre higher day tem-
peratures with considerable drops of up to 30 degrees F
at night.

Humidity is of course highesffin the VWest of the
coast and in the forest, All over the coast and forest
the relative humidity at 7 A.M. is seldom below 85 and
may be over 90 while even in the heat of the day at 2.
P.M., the humidity is still seldom less than 65. There
are of course 'freak' recordings if the Harmattan blows
over several days. The humidity may fall by LO% in a few
hours. In the far North, the humidity rises steadily
from a 2L hour average in January of about 50 to about
70 in August,

Except during the Harmattan, the prevailing wind
on the Coast throughout the year is a steady South
Westerly breeze which unfortunately falls at night,

Further inland and in the far North the breese is less
constantly from the Scuth West and the further North the

more northerly winds there are in the dry season.
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(B)e MALARIA DURING THIS WAR.

The Gold Coast is a much larger country than either
of the two so far considered and the climatic conditions,
especially the time of onset of the rains vary so con-
silderably. that, with t roops stationed in various parts, it
would be surprising if the bulked figures of malaria inci-
dence gave an even graph as for troops situated in a small
area, The main military stations are in order of numbers
of Zuropeans normally stationed there - Accra, Kumasi,
Takoradi, Tamale and Kintaupo.

Bulk figures for the past four years are as below:=-

Year] Hospital Admis-| Per cent. | Cases of

sions per 1000 total Black- Average
strength admissions| water strength
Malaria[All due to Fever

causes, | malaria,

1941 | 1001 1737 57% 12 1437
1942 | 870 1585 55% 28 2750
1943 | 460 1432 33% 10 2800
194L | 243 1029 00% 1 2,18,

Graph 7 shews the ratios by four week periods and the
varigtion in strengths.

It will be seen that there has been a reduction tc one
quarter of the 1941 figure over the four years and that, as in
other colonies the seasoﬁal inc:ease of malaria was relatively
small in 1943 and 1944, In the first three months of 1945 the

. very low
incidence per 1000 per month wag/as will be clear when the
individual stations in the Gold Coast are described, the fall
in 1944 would have been much greater if the bulk rates had not
been kept up by a relatively heavy incidence in the smaller

stations in the North., - Until just before the rains in oL,

there was no effective control in these stations.

Tt has unfortunately proved impossible to get accurate
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figures for attacks of malaria in Civilian Officials,
in the Gold Coastf The only published records show
merely the number of days lost through malaria per
officialAbut give no indication whether in hospitel or
outjor the average duration of 'off duty' per attack, I
refrain therefore from any atte&pt to make an estimate,

That the military bulk rate should be 250 attacks
per 1000 per annum when the troops are on mepacrine is
I consider, proof without further question that mepacrine
is not being taken concienciously.

In Accra and Takoradi, in the past two and a half
years very bilg schemes have been carried out by Major |
O.J.5. Macdonald I.M.S5. who was seconded to the staff of
the Resident Minister in West Africa for the burpose. In
the other stations very little work indeed was done until’
early 1944.

In view of the differences in climate just mentioned,
it is proposed to take the five military stations separate-
ly and to trace the malaria incidence. Zach is in a dif-
ferent type of country. In two, very complete controls
have been established in the others the control, as said
above, dnly began this year,

(Cc) Accra.

Graph 8 shows the malaria rates and rainfall in Accra.
The big drainage scheme was begun in 1943 before the rains.
It has been supplimented by what is probably the largest
“scale and most completé oiling and spraying programme ever
carried out in Africa.8ince Sept 1944, we have also had
good supplies of D,D.T. and it has been used on a very
large scale also, It is extremey difficult to apportion
fairly, the relative effects of the drainage works, the
insecticiding and the effects of mepacrine. There is no -
reason to suppose that mepacrine has been taken in Accra

any more or less concienciously than
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elsewvhere and I shail venture to make a comparison
later of the stations with and without control.

The combination of the measufes taken has
certainly had a most striking effect on the amuount
of malaria in Military Forces. This reduction is para-~
lleled by the fall in American and ReA.F¥. rates, Re-
ference should be made to Graph 18 in which the British
and American rates are compared,

It is impossible to show graphically the mosguito
reduction, as the number of new catching stations has
constantly been increasing and been changing in position
as the course of events warranted. Both civil African
houses{and laterally an increasing number of one man
traps have been emplioyed, 4n enormous amount of careful
entomological work has been done in Accra and this will
be published shortly by Major Louis Berner U.S.Armyﬁw

There was very little information gvailable aboubt
the mosgquito population of Accra when, in 1942 it was
decided to stért a large permanent control scheme which
would protect the town, the airodrome and the military
cgmos. On investigation, there was found to be enormous
bfeeding in deserted quarries, borrow pits, badly designed
roadside ditches, hillside seepages, in the yards of na-
tive houses in Accra and surrounding districts, and along
the side of the railway in ditches and borrow pits. There
were also extensive A. Gambiae var melas areas at the
gsides of large lagoons in and about the town.

At the time of a survey in Accra Town in December 1942
house catches averaged 10 to 20 A, Gambiae per room.
Spleen rates were all over 55 and averaged The 2% In
sourrounding villages - up to 4 miles, the spleen rates at
the same time(Dec 1942 - Jan 1943 )were less averaging ue%.,g

The following table is of value as indicating the effect of
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the control measures taken. It shows the effect of
these measures on the gametocyte rates in children
in the Fulani Zongo just outside Accra, (A Zongo is
a village where the people of other tribes than those
of the area live; 1in this case it was originally a
home of Fulani), Children were all under 10 years

and 100 fields on thick films were examined in each

case.

Month No, of No, Percen No. Percen-
child- with tage with tage
ren ex cres with rings with
amined  cents. cres rings.

cent
Nov, 1943 L9 5 12, 5%
Dec, 1943 L0 6 15, 0%
Jan, 1944 Lo 7 17. 5%
Feb., 1944 30 9 30, 0%
Mar, 1944 22 5 22, T
Apr 19y 32 L 12.5%
May 1944 50 5 10,0 34 68. 0%
Jun 1944 25 5 20, 0% 18 72.0%
Jul 1944 L0 2 5 O 29 724 5%
Aug 1ol 57 2 3. 5% 1L 2y, 5%
Sep. 1944 39 1 2, 656 8 20, 55
Oct 1944 29 1 3e L% 5 17.2%.
Nov 1944 58 2 3¢ Lih L 6e I
Dec, 1944 63 2 3e 1% 3 Le 76

The engineering work done has been on the lines of
that at Takoradi but on a much larger scale and in much
more difficult country. The insecticide work has been

TWENTY

controlled by g@ to thirty Eurcpeans/and three hundred
Africgggizggigyed full time on oiling, dusting and
spraying. 4 great deal of difficulty has been encoun-
tered in larval control for neither Paris Green nor oil
will stay on the surface of exposed pools but gets blown
to the leeward. DeDeTs in oil is no more effective,
(D) T:akoradi,

Graph 9. in respect of malarias in Takoradl is even

more convincing than that of Accra. Takoradi-Sekondi

is very much more amenable to control by engineering




-88-
than any of the other \iest African Ports, The scarp
here comes down to the sea and forms a shallow half
cirele away from the sea about seven miles across
with Tekoradi at the Western and Sekondi at the Eas-
tern ends., Drainage was therefore relatively easy
and the main problems, a large swamp in the middle
of the area and a shallow lagoon on the West side of
Sekondl could easily be drained.

The results have been cnhanced by an extremely
thorough pyrethrum spray programme., This has been
well described by Eddy (5)

Graph 9 also shows the rainfall in inches and
demonstrates more clearly than any others, the relg-
tionship of rainfall and Lialaria rates, |

The Anophelene density (Average anophelene per
room per week in catching stations) is plotted for the
‘mean of thirty six catching stations with 1L4 rooms,
which remained in one place from May 1943 to the end
of 194k, Before that, new stations were being added
as bad areas were found so that the mean of all the
catching stations would not be of graphic value,

Finally the army strength in the station is plot-
ted on the lowest panel of the chart.

Tt is of interest to note that the R.A.¥. rates
in Takoradi have followed closely month by month the
Army rates for three years. The R.A.F. rates began
about 30 per 1000 per month lower than those of the

Army and have gradually approached the amwm RE&MT

rates and are now for practical purposes the same. The
R.A.F. have here had exactly the same regime as the
Army except that they have had better sites and better

mosqpitb proofed quarters.
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The only accurate information I have gbout con-
ditions in pre-war Takoradi is that in 1937 of 378 CIviLiAN
admigsions to the European Hospital, 159 were admitted
for malaria and of the 378 on routine blood exsming-
tion, 341 or 90% had parasites in their blood. Clearly
Tekoradi was no Health Resort for Buropeans! That there

was still plenty of malawvia transmission in 1943 is shewn

by the epidemic in Lascar¥s mentioned i Chapter YII,

Ribbands in Dec 194l-Jan 1942 found on an aversage

of 34 rooms, 1§ A, Gambiae and 90.2 A. Funestus per
room, Breeding in Takoradi was thén to a very large
extent in a serieé of five swamps between Takoradi and
Sekondi and in a large marshy area near the Airodrome,
There was alsolsome A, Gambise var melas breeding in
the Sekondi lagoon, This, and the season of the year,
when the vegetation had grovwn at the end of the rains,
account for the high proportion of A, Funestus in Rib-
band's house dounts. Wow that control has been going
since early 1942 the proportion of A, Funestus found 1ﬁ o
house counts has fallen to about 1 A, Funestus to 8
A, Gambiae at the same time of year in 1944-1945.

(E) Kumasi,

Graph 10 shows the malaria rates and rainfall in
Kumasi over the period for which accurate returns are
available, In early 1941, the Kumasi rates included

those of Tamale and Kintampo as all the stations were
under the same S.M.O. so that they now cannot be separated
and the Hospital A, & D, books are not to be found for the
period., Some cases were also admitted to Civil Hospitals.
The extremely high rates in Kumasi in 1SL2 are paralleled
by those of Takoradi, but they did pot fall correspondingly

in Kumasi in 1942,

inst 104 AP 8EHS %arla control programme (Chap VII) was
ins e

e rains in the Sprlng of 19 and I thirk





















































































































































































































































































































