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acknowledgment, line 11, for * Licut. G. C. Young,  read ¢ Lieut. G. C. Tracy.

a1 22,

9, l. 33.
10, l. 19.

10, 1. 24.
10, 1. 34.
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315
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36, 1. 36.

39, l. 30.

For ¢ regular,” read ‘irregular ;’ for ¢ rarely,” read ¢ r(:.'ldil_'r ;' for
“up,’ read ¢ off”’

For ¢ Lieut. Youna,’ read ¢ Lieut. T'racy.”

For ¢ Mr. Barnois,” read ¢ Mr. Bupserr.’

For *cus cus,” read * koos-koos.”

For ¢ Lieut. Young,” read ¢ Lieut. Tracy.’

. 21, last line.  For *ground,’ read ¢ drain.’

For * mosquito ” read ¢ mosquitoes.’

For ¢ mosquito-room,” read ¢ anti-mosquito-room.’

For ¢ country,” read ¢ community.’

Before ¢ water,’ read * tidal.’

Professor Heroman has recently kindly identiiel for me the
specimens of fish taken from the main drains of Bathurst 3 two
specimens so far occur.  They are :(—

Hemichramis bimaculatus (GiLL).
Chiomis macrocephalus (BLerker).

For © great,” read ¢ greater.’






REPORT OF THE LIVERPOOL MALARIA
EXPEDITION TO THE GAMBIA

I. PRELIMINARY

URING the past two years a great deal of energy has been displayed in many
parts of the world to put to some practical use the great discovery of the
definitive host of the malaria parasite.  The knowledge that the mosquito

is responsible for the transmission of malaria has immensely increased the possibility
of combating this disease by prophylactic measures. The measures which have been
recommended by various investigators naturally group themselves under two heads—

1. Destruction of the parasite in its intermediary host, man.

2. The prevention of the transference of the parasite from one host to

the other, viz., from man to mosquito, or mosquito to man.
Under the latter group many methods have been advocated, and much

literature has accumulated during the last three or four years. The modes of attack
have centred round the vulnerable stage in the life cycle of parasites in general, viz.
the transference from one host to another ; thus in the case of the malaria parasite the
points aimed at in this stage are—

1. Destruction of the definitive host, the mosquito.

]

. The prevention of infection of the mosquito.
3. The prevention of inoculation of man by the mosquito.

It was hoped in the early stages of the work of investigation on the mosquito
cycle of the malaria parasite that it would be a matter of comparatively little difficulty
to destroy the parasite in this stage of its history by means of the destruction of the
mosquito carrying them, especially as only one genus of the Culicidae (Anapheles) was
implicated. Major Ross, in India, and other investigators had pointed out the broad
fact that the genus Anapbeles required, as a rule, |)1'Ci:[|it1g-p!ﬂﬂ::i- of a rather special
character for their propagation, very shallow surface pools of sufficient depth to last
over a week. By the prevention or treatment of these pools it was thought that the
maosquitoes could be done away with. Maps were made marking out the distribution
of such breeding places throughout certain districts with this object in view. Later
on it was shown that certain members at least, if not the whole genus Awspheles, did
not necessarily require such specialized breeding places, for if from any cause they
were absent these mosquitoes would breed in any collection of water, justas the genus
Culex does.
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Up ta IHgt} some one hundred and twenty-two definite species of the
Culicidae were described.  Since that time many collections of mosquitoes have been
examined from all parts of the world. Mr. F. V. TueoraLp, at the close of last year,
as the result of an exhaustive examination of past works and new material, has
remodelled the classification of the Culicidae, which he has grouped into some twenty-
two genera, and has described some one h undred and thirty-six distinct new species in
his Monsgraph an the Culicidae of the World. To this number must be added some
one hundred new species which he has not yet described.

As yet only a few of the great number of nmsquimus:. have been investigated
with regard to the important point of whether or no they can act as hosts for the
malaria parasite. In fact only a few species of Culex have been shown to be incapable
of transmitting the discase.

When it was considered that not only malaria but other diseases were con-
veyed by mosquitoes, for example, filaria can develop in two genera, Culex and Panaplites,
and that yellow fever is certainly carried by one genus, Stegomyia, there arose a tendency
to look upon all mosquitoes as harmful, and that their judicial destruction, as far as
possible, was an object to be aimed at.  How far this end can be attained is at present
sul judice, but we have evidence that certain districts and towns lend themselves readily
to this {:h}u:lt.

Experiments under this head are at present being carried on in West Africa
and in Havana.  On a smaller scale similar experiments have been carried out in
Hong Kong and Statin Island, New York. Major Ross chose Freetown, Sierra
[eone, for the scene for an experiment, to see how far mosquitoes can be diminished
in a certain area, one of the most difficult places on the West Coast to tackle. He and
Dr. Locax Tavror, who was to direct the work there, arrived on July 2, 1901, and
at once commenced the campaign against all varieties of mosquitoes. As yet the
cx}&c]'imcnr 15 not ::{:mp]q:{::d., but a great diminution in the numbers of these insects
has already been brought about.

In Havana the work of exterminating mosquitoes, by the destruction of their
breeding places, was commenced soon after the discovery that yellow fever could be
transmitted by the bites of the common mosquito, Stegamyia fasciara. Major and
Surgeon W. C. Gorgas, in his January report to the Military Governor, states that
out of seventeen thousand houses examined during the month by the *Stegomyia
Hrig;ldu,h IIrl f-[“]'l' h.l“'liirl'tl Ellid L'IE'U{,:H f}r'li:f wenre ﬂl{]ﬂ(]llit(}]:lrl-’ilt ﬁTLH'I.d 3 thl} prL"‘{.‘uL““g
January, larvae would have been found in all of the houses. Not only have the mos-
quitoes diminished, but Havana has been for the last four months, October, November,
December, January, entirely free from yellow fever. This result is certainly very
encouraging when we compare the prevalence of yellow fever there during the same
period of the previous year, when the average number of deaths from this disease was

146°49.




[I. TOPOGRAPHY AND STATISTICS

Sr. Marv's [stanp anp BatHurst

St. Mary’s Island is a long, low-lying 1island at the mouth of the River Gambia,
extending roughly from north-east to south-west along the south bank of the river.
It is about four miles long and half-a-mile across at its widest part. The sland is
only separated from the mainland by a small creek, which, at the north-west corner,
is bridged across. One fairly good road runs the length of the island, from the town
of Bathurst at the one end to the Creek Bridge. This road runs along the beach,
separated from it for the most part by mounds of sand and scrub. On the south
side of the road an extensive mangrove swamp occurs, and in places encroaches on to
the road.

The town of Bathurst is situated at the east corner of St. Mary's Island. It
occupies an d-shaped area of land, the long arm of which is almost separated from
the island by an encroachment of Oyster Creek at the back of the island and the man-
grove swamp. There is only a distance of some two hundred yards between the
swamp and the beach, so that this area 1s for the most part cut off from the island,
and is surrounded by a broad expanse of water on all sides, to the north and west by
the River Gambia, which is here about four miles across, to the south and west by
the creek separating St. Mary's lsland from the mainland. In this area the land
s:::trcehr reaches the F'u:ight of four feet above '.~11::l-—|t;:1.-'1:|1l the greater part of it
being situated below the sea-level.  Altogether it is scarcely a square mile in extent.

The formation is of light sand and loam on the surface, followed by denser
loam which rests upon the w:ltcr-f'u:flring sand and ﬁi]l:‘ about ::ight feet under the sur-
tace. This area is well though not too thickly wooded ; some very fine trees occur
in the town.

The town of Bathurst is very well laid out.  The chief streets are broad and
run parallel and at right angles to one another ; in fact there are very few narrow streets,
even in the strictly native quarters. The chief houses and factories in the principal
street, "n"n.'c:l]ingmn, f:‘n::i t]'n: m:}uth of the rl VEer, Tht;ﬁt: I'I{}I.l*.ill'h'. are built of stone ﬁ:ar
the most part, the volcanic iron stone which occurs in great quantity across the river.
These houses are very cool and airy, and the rooms are large ; they were probably
built by the French. At the back of each house there is generally an enclosed
piece of ground used as a garden.

Unfortunately, in Bathurst, the houses of the Europeans are not segregated
from the natives, many of the traders’ and officials’ houses, particularly, being sur-
rounded by native compounds. Government House, the Colonial Secretary’s house,
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the Hospital, and the Telegraph Station are slightly better in this respect, but here
only a road (Clifton Road) and an open space about one hundred yards across separate
them from a bad portion of the native town (Portuguese Town), and on this portion
of land a few huts are present.

In the centre of Bathurst there is a fine open space, McCarthy's Square. On
one side of this square is a very picturesque building, the Barracks, occupied during
the time [ was at Bathurst by a West Indian Regiment. The creek separating 5t.
Mary's Island and the mainland commences at the back of the town of Bathurst ; and
here it is about half-a-mile to a mile across. The ground in this part of Bathurst is
very low-lying, and parts of it are below sea-level. To prevent the encroachment of
tidal water a wall two to three feet high has been built. This wall extends for a con-
siderable distance, the remainder being a mud embankment. Within this Jl-shaped
area of 5t. Mary's Island described above two large swamps occur, namely, Half Die
and Box Bar. The former swamp is situated in the smaller arm and is not tidal,
owing to the low wall mentioned above. Native C{Jmpﬂ-undi occur all alnng these
marshes, which in the wet season are often covered with water. Down the centre of
this swamp a wide channel runs and opens into the creek by means of sluice gates.

The other swamp, Box Bar, is situated at the back of the town, in the larger
arm of land ; along its centre an open drain runs, which falls in a similar manner by
means of sluice gates into the creek.  On either side of this swamp the native town
extends for some distance, as Portuguese Town on the one hand and New Town
on the other. This swamp is larger than the preceding one and is partially covered
by rank grass and low scrub. Its surface is much more regular, so that the collec-
tions of water are rarely shut up from the central channel ; there appears to be a
distinet fall, though slight, from the sides to the centre. Both of these swampsin the
dry season only contain tidal water, which oozes through the sluice gates and sand
into the central channel. In the wet season they practically act as reservoirs for rain-
water. There is, besides, another smaller swamp.

Population of Bathurst—The FEuropean population of Bathurst varies slightly
during the year, some of the officials and traders returning home during the wet
season.  There are some seventy to eighty persons. The native population is
estimated at about fifteen thousand ; they include the Joloffs, Mandingoes (Moham-
medans), and a small number of Jolahs (Pagans), and a good few Sierra Leone traders.
Besides this there is a small fluctuating population of Assyrian traders, estimated at
about one hundred. These people trade in small articles among the natives, and live
in an extremely filthy condition. A few cases of vellow fever which occurred in
Bathurst last year were supposed to have ansen h_'!,' means of these pr;r}pi-:.:.

Drainage of Batburst.—Provision is made for the carriage of surface water by
means of open gutters, which run down the centre of the main streets.  These open
channels commence at the higher portion of the town as shallow gutters, about
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eighteen inches deep. During their course along the streets they are made deeper in
order to obtain a good fall until they reach the beach, where some are thirteen feet
deep and three feet wide. Similar drains from the side streets enter at right angles
into these drains ; the water from them is discharged into the river by means of
sluice gates, which are opened at low tide. Altogether there are about half-a-dozen
such gates. The construction of the drains varies to a considerable extent. The
main drains opening into the river are square, flat-bottomed, built of stone, lned
with cement, and are for the most part impervious. Further in the town the channels
are built with stone, but some of them are only partially cemented, either the iron-stone
blocks on the sides or the bed of the drain being uncemented. These channels allow
the ground-water to percolate into them at certain seasons of the year. Still further
in the centre of the town the drains become very shallow and are made of bricks,
trough-shaped and uncemented.

Many of the streets have no “made’ drains as described above, instead, a
centrally situated trench is dug in the ground, which either discharges into the main
drain or discharges at the hack of the town, directly into the swamp. These trenches
vary considerably in depth and width, some of them being four feet from the surface
of the ground. In some of the drains the earth dug out to form the trench is built
up on either side of it so that the surface of the street falls away from the trench.
Similar trenches occur round compounds, squares, and in the grounds of the Europeans.
They are for the most part choked with grass, or natives walking across from one
side of the street to the other carry with them sand or débris, converting the drain
into a series of holes in the centre of the street ; some of them are so choked in
this way along their course and at their outlets that it is impossible for the contained
water to escape. At the corners of the principal streets these drains are bridged over
by low brick arches. In this situation the drain frequently has a stone placed in its
course or a cemented catch-pit has been constructed ; here water lodges for a consider-
able period after the rain has ceased. Later on it will be shown how many of these
drains afford considerable breeding-grounds for mosquitoes.

Hater S.pr{y.—-ﬁ:lin-w:ln:r 15 used for 1‘|rinking purposes |}}r the Europuﬂns,
and also by some of the native traders. It is gathered from the roof and stored in
large tanks. Some of these tanks are fitted with good covers, others are not covered
properly, so that insects, dirt, etc., contaminating the water, obtain an entrance beneath
the cover of the tank. The best tank seen was one in which the only mode of access
to the tank was by means of a man-hole at the top, with a heavy, fluted, iron lid,
difficult of removal. Some of the native traders also collect rain-water in large iron
boilers or tubs. These are for the most part inadequately covered, or not at all. For
domestic purposes, water is obtained by the Europeans from wells sunk in their gar-
dens. The native population of Bathurst obtain water solely from wells.

The wells of Bathurstare of two types, namely, deep wellsand shallow or tub wells,
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The deep wells occur as public wells, built by the Government. In the streets in various
parts of the town thereare about a dozen altogether.  Similar wells are present in some
of the ]‘:tlru[‘-ualn and native traders’ COMpoL nds. Thc}' are on the whole well built of
stone and steined with cement for a good distance down, A wall two feet high
gl."il'.lk'.'l"il]ljl.' SLUrro r'l.llh'- T|"u.: “"L‘]]J iH.I.l' 'll.l'li"[]rrllllllh_'l}" 'I-'f]‘j." fﬂ“' ”f- tht‘]‘f'l are Cf}‘u"ﬂ'rﬂd i.l'l. DF
fifty-five private wells examined only thirteen were properly covered ; of the public
wells, one only.  Thus it is an easy matter for these wells to become foul ; this is
generally due to sticks, half-peeled oranges, pawpaw rinds, and othet rubbish thrown
in by children. The depth of these wells varies from fifteen to twenty feet. The
second class of well; the small tub well, occurs chiefly in the native compounds and
in the gardens of the Europeans. They are very shallow, a hole being dug about
three feet in the ground by a native and a barrel inserted into it, in which water
collects.  The rim of the tub may be flush with the ground, but it is generally about
four to six inches above. Close to these small wells in the native compounds, in
many instances scarcely four yards away, occur the cess-pit or mudden and the
screened-off personal wash-place. It is not difficult to understand how easily polluted
these wells become.  Many of the natives appreciate this, and on enquiry will tell
you that they go to the public wells to get water for drinking purposes.

Climate of Bathurst—With regard to climate, Bathurst represents a contrast
to other parts of the Coast. Its situation on an island surrounded almost on all
sides by a broad expanse of water tends to modify the extreme heat and dampness
met with in other parts of the Coast. The 1.|r:-,-' season commences at the end of
October and ends at the beginning of May. During these months the harmattan
blows from the interior, and great variations between the maximum and minimum
temperature may be recorded, a temperature of 100" during the day, while at night
it 15 not unusual to have a temperature of 60°. These months are very trying to
the native population, and many cases of bronchitis and pneumonia occur amongst
them. During this season practically no rain occurs. The wet season sets i in
June and ends in September. In the months before and after this period, that is
April and October, some heavy showers may occur. In these months the tempera-
ture is much more even. The highest maximum recorded n the shade never reaches
100", at least has not done so for the past five years ; it is generally about one or two
degrees above go’.  The lowest minimum temperature recorded for these four months
keeps about 70°.  Chart (1) gives a record of the temperature of the maximum and
minimum for 1900. For the last five years charts constructed in a similar way show
practically the same curves. The rain-fall of Bathurst does not vary much above
fifty inches, and this occurs in the four months, June, July, August, September. In
October the wet season ends. After October rapid drying takes place. The wet
season, owing to the great humidity and absence of any appreciable variation in
atmospheric temperature, is exceedingly trying to Europeans.
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Food.—FEuropeans at Bathurst are fortunate with regard to fresh food ; fresh
meat can be obtained every day. There isa special slaughter-house for cattle, situated
behind the market, which is under the supervision of the Sanitary Board. Fish is
brought into the town twice daily, and 15 of excellent quality. Very good bread can
be obtained from the various traders, particularly the kFrench Companies ; the smaller
native traders also sell bread in the market. Throughout the dry season English
vegetables of all kinds are easily obtainable. Many of the European officials and
European traders make a point of growing these vegetables, and 1 observe that the
natives are, in a small way, imitating the Europeans in this respect. Many of them
grow onions and tomatoes to sell in the market. Through the energy of the French
Company ice can be obtained all the year round.

Dispasal of Refuse—Amongst the Europeans, sand closets are almost universally
used, being emptied every day by a staff of night-soil men. With regard to the natives,
public latrines are provided by the Government. At times it happens that excretal
matters are washed by the tide on to the foreshore. In the compounds of the more
wealthy class of natives middens are used ; some of these are of very lurge size, and
are not made impervious to water. [n the smaller compounds a tub placed in the
ground is used as a privy. Only occasionally earth or lime is mixed with the excretal
matter. When fu]l, which takes from one to two years, the tub is discarded and another
inserted in a fresh place in the compound. Both the tubs and privies were found to
be infested with multitudes of fly maggots. The Jollofs, who constitute about one-
third of the population of Bathurst, have no middens or tubs in their compounds ;
instead, an earthenware jar is used to retain excreta, the jar being emptied every day,
either in the morning or at night, into the river. These people are particularly clean
and tidy and take a pride in keeping their compounds in good order.  Dry refuse is
removed from the various compounds by the Sanitary Board’s carts, which go round
the town every day ; this refuse is dumped on the borders of Box Bar swamp.

Prevalence of Malaria Fever in Bathurst—With such a comparatively small and
Huctuating white population in Bathurst it is difficult to estimate exactly the prevalence
of malarial fever amongst the Europeans.  From the medical officers’ reports, which
the Colonial Surgeon, Dr. R. M. Forpg, very kindly allowed me to consult, 1 was
able to obtain the following data for the last three years :—In 1898, out of a total
European population of sixty-three, twenty-three persons were admitted into the
hospital for various diseases, but printii‘-ﬂ"}: tor malaral fever. There were three
deaths for the year, two from haemoglobinuric fever and one from malarial cachexia;
during the year there were four cases of blackwater fever amongst the non-official
European residents.  In 1899, out of a population of eighty, twenty were admitted
during the year into the hospital, chiefly for malarial fever. Of the non-official white
population sixty-six were treated during the year ; of these thirty-seven were cases of
malarial fever of the remittent type and three were cases of Imumf}gluhi nuric fever ;



8 MALARIA EXPEDITION TO THE GAMERIA

there was one death from cardiac failure after enteritis. In 1900 there were eleven
Europeans in the hospital ; two deaths occurred, one from dysentery, the other was
a sailor landed in Bathurst with an abscess in the brain.  Of the non-official Europeans
sixty-nine were under medical treatment ; of these thirty-five were malarial fevers of
the remittent type, with one death ; seven were believed to be yellow fever, with six
deaths. It is stated in the reports that the severe cases of fever occur during the
latter part of the year, from July onwards, that is, after the wet season has fully set in,
In connexion with these figures the Colonial Surgeon points out that a fairly large
percentage of Europeans return to England during the wet months. During the
past year, 1901, there has been stationed in Bathurst a company of the West Indian
Regiment. These men, though drafted from Sierra Leone, had for the most part
originally come from Barbadoes and other West Indian Islands where endemic
malaria does not exist, thus they were in the same category as the white man entering
an endemic malarial district, and were therefore specially suitable to study the liability
to infection with malarial fever. Further, no special precautions were taken amongst
them to ward off attacks from mosquitoes, nor was quinine administered as a prophy-
lactic. The men arrived in April, and were quartered in the barracks, McCarthy
Square. Some of them went away for a short time in the early part of the year on a
punitive expedition against some tribes up the river ; altogether there were one
hundred and eight men. The following chart shows the percentage of cases amongst
(Chart I)
this force admitted into hospital with malarial fever during each month from April,
1901, to January, 1902, indicated in the chart by the thick line.  The fever was for
the most part remittent in character, and the diagnosis was to a large extent confirmed
by microscopical examination of the blood. The curve does not represent the tota]
number of malarial fever cases occurring amongst the soldiers, as many soldiers suffer-
ing from only slight attacks of fever were not ill enough to be admitted into hospital.
With this chart 1s also given the rainfall 1n inches, and the maximum and minimum
temperatures in the shade for the year. It will be seen that the greatest percentage
of malarial cases occurred in the months of September, October, and November, and
that there was a marked decline from December to January ; in the latter month no
cases occurred.  During the former months innumerable mosquitoes are present in
Bathurst ; the rainy season being fully established during July and August has so
raised the level of the ground water that many suitable breeding-places occur along
the borders of the swamp and in the drains, etc.  Besides the old observations illustrated
in this chart of the relation between ranfall and malarial fever, it is also interesting
to note that the greatest percentage of malarial fever cases amongst the soldiers also
occurred in those months when the variations in atmospheric temperature are
least marked, namely, July, August, September, October. The average variations
between the maximum and minimum temperatures in the shade in these months
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MALARIA EXPEDITION TO THE GAMBEIA )

being 25°, while in January, February, March, Aprl, and May the variation in
temperature is not less than 40° ; it would appear, then, as pointed out by Dr. R. M.
Forpe in his Medical Report, that the liability to infection occurs soon after the rains
are established, lasti ng up to the end of November.

Carge St. Mary

About seven miles from Bathurst, on the mainland at the mouth of the
River Gambia, is a promontory known as Cape St. Mary, or simply the Cape. The
road from Bathurst leads directly to it, and is perfectly level untl a distance of about
three hundred yards from the Cape is reached ; the ground then rises rather suddenly
to the summit of the promontory about one hundred feet. Cape St. Mary is the
termination of the low cliffs of volcanic and sandstone rock which skirt the sea border
to the south of the River Gambia. 1 had an opportunity of staying there two days
in the Government House, which is built on the edge of a cliff facing the sea, and is
now used principally as a convalescent station. Besides Government House, a few
traders and others have built bungalows here and there along the cliffs. On either
side of the road leading to Government House, and extending from right to left, is a
large Mandingo town, and at the foot of the hill itself isan extensive swamp in which
the natives grow their rice. There is no doubt that the climate at the Cape is very
bracing and very beneficial to convalescents after fever. It is extremely unfortunate
that Government House is situated so near the native village, in which endemic
malaria and other diseases are very prevalent, and also that the rice swamp is so close
His hil]]d: h]’tt:i““g I‘.I'I.'i."ii]'l!ﬁ {}F T't'l{l?iﬁ,ll.l'i.r{]{.:ﬂ.. ‘.l"llif]] not {JI'.I]J.’ Cilllsg I]'II,ICI'I :ll]r'll'}}'ill]lf:l._'. I,'Il,]t
are a real danger to the residents in the house. This swamp had not completely
dried up on December 27, when I examined it, although there had been no rain for
two months previously. Many mosquitoes were still breeding in the puddles ; it
would appear that even during the dry season mosquitoes infest the district, and in
fact 1 had no difficulty in obtaining them for examination. The natives collected
very many for me from their huts, and these for the most part belonged to the
Anopbeles genus.  About a mile away from the Cape, on the Coast, is another pro-
montory jutting out into the sea. This presents an ideal site for a Sanatorium, as
the land at the back is high and level for a considerable distance stretching into the
interior, and also no native huts appear within a radius of a mile.

I took the opportunity of travelling with Lieutenant Younc to see some of
the stations up the river.  Unfortunately only a short time was at my disposal, so
that no detail work could be done. We travelled up river in December, when the
dry season was fully established. At McCarthy Island, one hundred and fifty-three
miles up, i1s the most important station ; here there is a Government House and
a few traders’ factories. The island is very low-lying and swampy ; a rice swamp, at

this tme dried up, lies by the edge of the river. Close to the principal native
b
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town, and behind, the town, half-a-mile away, there is also another large swamp
running along the centre of the island, probably the old course of a river.
In the large swamps innumerable mosquitoes occurred. Government House is
situated close to the native town, surrounded by old stone ruins, which afford suitable
hiding-places for mosquitoes in the dry season ; there were many mosquitoes
about. One European was staying in the Government House when we wvisited it,
and in his room I found, in the middle of the day, innumerable specimens of 4. funestus
and 1ts varieties resting on the walls. A well present in the compound was devoid of
Anapheles larvae, though larvae of the Culex type were present in numbers. These
mosquitoes must have either flown from the swamp at the back of the town, where I
found larvae in amongst the grass, or must have been bred in the river; here 1
failed to detect larvae ; small fish occurred in the crevices and bays of the bank.
The native town is similar to Bathurst, trenches in the streets drain into the river,
and in the wet season, in consequence, innumerable breeding-places for mosquitoes
are formed. Water is obtained by the natives from the river, as there are no wells.
McCarthy Island appears to me to be quite unsuitable to permit of preventative opera-
tions against mosquitoes.  One must rely on such means as segregation and personal
precautions against these insects. This latter method of precaution was, 1 believe,
very successful in the case of Mr. Barwois, who, in 1898, stayed at McCarthy
Island for some time without taking malaria fever, a mosquito net being successfully
LIE\'-L'E{.

A native Mandingo town, Baia, was visited, and the country round explored. This
town was situated two miles away from the river,  The country round was perfectly
level, most of it being cultivated ; ground-nuts, cuscus, and a bean being the chief pro-
ducts, ‘:.vcr}-‘whcrf; the g]'tmm] was dried up within a radius of two miles ; there
were no breeding-places for mosquitoes within this radius, except one very deep well,
forty feet, which had been discarded ; in this well only the Cu/ex type of larvae occurred.
In the huts innumerable quantities of uopbeles funestus and its varieties occurred,
which could be obtained at any time of the day off the walls. So completely was
there an absence of water that, at the nm:gin of a well from which water was con-
stantly being drawn, bees, butterflies, and other insects were present in great numbers,
drinking up the water spilt on the ground. At this time of the year the only breeding-
places for mosquitoes are in the neighbourhood of the swamps two miles away.
Lieut. Younc informed me while out shooting that he came across a tub in some
fields a short distance from the town in which mosquito larvae were present. |
searched along the margin of these swamps, but | failed to obtain larvae here or in the

pools dug out for cattle.
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III. ENDEMIC MALARIA IN THE GAMBIA

The discovery, both by Professor Koci in German East Indies, and by the mem-
bers of the Royal Society Malaria Commission in West Africa (1900), of the prevalence
of malarnal parasites in the blood of native children in an endemic area up to twelve
years of age has given us a method by which a correct estimation of the presence and
the extent of malaria in a district can be ascertained by the systematic examination of
the blood of the children.

While in the Gambia I obtained some one hundred and thirteen children from
o to 1§ years of age for examination ; the children were chiefly from the town of
Bathurst and a native town seven miles away at Cape St. Mary ; a few were also
available for examination at a small Mandingo town, Baia, one hundred and eighty-
five miles up the river. At Bathurst the children examined were those who came to
the out-patient department to be treated for various ailments, or were brought by
their mothers, who had come themselves for treatment.  Fourteen in all were obtained
in this way, only one of them showing signs of fever (101°87) at the time of examina-
tion ; some were treated for worms, bronchitis, or injuries. The remainder of the
children examined were those who came to be vaccinated at the house of the Public
Vaccinator, Dr. Tavior ; they were, to all appearance, in good health. At the Cape
and Baia the children were brﬂl!ght to me h}* their parents. The blood of many of
the children at Bathurst was examined in the fresh condition, as well as by means of
smears made in the usual way on a glass slide ; all the smears were stained by a
modification of Romanowsky’s method, recommended to me by Dr. MacConkEy.

From the table (No. I) given below it will be seen that eighty per cent. of
the children examined harboured malaria parasites in their blood,
and these occurred in children practically equally up to ten years of age (the num-
bers are too small to give correct percentages at the various age periods). After ten
years of age, out of thirteen cases examined seven were found infected ; in these cases
the malaria parasites were rare in the blood ; in fact, in all except in one case, the
parasites encountered on the films were very few.
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TABLE 1

SHEwING NuMBer of CHILDREN 1IN THE GaMmpra ExAMINED AND FouND INFECTED
wiTH Mararia ParasiTes

e — =

Age Ma, Examined Mo, Infected Percentage Infected
|
O=1 Ik 13 —
1-2 13 il
z-3 13 11 =
34 L7 | 15
||
4-3 L 14 —
5-6 9 8 =
6- 4 4 =
7-8 5 4 =
B-g 2 2 —=
g-10 z I 2 —_—
10+ 13 7 =
I3 | g1 i 30___
-5 =8 64 g2
5-10 232 20 g1
1o-135 13 7 518

Time and opportunity did not permit of the collection of a larger seriex of cases ; it was found cspecially difficalt to
obtain children for examination in country districts ; still it will be seen that the malaria index in Bathurst s very high, and
consequently the chanee of infection for the new-comer under suitable conditions is alzo very great.

It is of interest to note the high percentage of quartan parasites (Haemamoeba
malariae) among the cases examined, viz., 31°8 per cent., and also the large percentage
of crescents (gameltocytes) observed in the blood, viz., 323 per cent., in those cases
in which the aestivo-autumnal fever parasite ( Haemamoeba praecox) occurred. 1 believe
this large percentage has not been observed before on the Coast.

The parasite of tertian fever (Haemamoeba vivax) was only found in three cases.

The children infected at Bathurst came from all parts of the town, and no
indication was obtained from the exammation of their blood that malaria was less
prevalent in one strect than in another ; considering the small size and the equal dis-
tribution of suitable l:nr::#:ding-pl:lttti for the malnriummrr}-'ing mnsquitncﬂ tilrnughﬂut
the town, it is not to be expected that at any one part the malaria index would vary.
Table II gives the results of the child examination in the Gambna.
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Children ar Bathursi—

TABLE I

SHEWING THE NuMBER INFECTED AND NaTuri ofF INFecTION IN CHILDREN

OoF THE (GAMBIA

Apge No. Examined No. Infected Nature of Infection, Remages
== [
o-1 15 | 1 (1) Age ten months, blood very watery, aestivo-autumnal
ring forms, crescents (in fresh preparation flagellation
[ took place rapidly), pigmented mononuclear leucocytes
(2) Age three months, acstivo-autumnal ring forms, pigmented
menenuclear leucocytes
(3) Age eight months, small aestivo-astummal ring forms,
few crescents
(4) Age six months, large and small quartan forms, pigmented
mononuclear leucocytes
(5) Age two months, many aestivo-autumnal ring forms, one
crescent, pigmented mononuclear leucocytes
{6) Age seven months, many aestivo-autumnal ring forms,
crescents, pigmented mononuclear leucocytes
{7) Age eleven months, aestivo-autumnal ring forms
{8) Age eight months, few aestive-autumnal ring forms, one
crescent
{g) Age ten months, acstivo-autumnal ring forms
{10) Ageeight months, aestivo-autumnal ring forms, pigmented
mununui:lcn::r ]E'I.'IECIE}'L’ES
{11) Age eight months, many ring forms, double infection of
corpuscles, pigmented mononuclear leucocytes
T]‘Ln:t of the children not infected were under three months old.
1-2 11 g9 (1) Many aestivo-autumnal ring forms, pigmented monc-
| nuclear leucocytes
| (2) Ditto
| (3) Duteo
(4) Ring forms, large quartan parasites, fagellating forms in
fresh slides, in stained slides many quartan gametocytes,
pigmented mononuclear leucocytes
(5} Aestivo-autumnal ring forms, pigmented mononuclear
lewcocytes
(6) Ditta
{7) Quartan parasites all stages, few gametocytes, pigmented
menonuclear leucocytes
| (8) Aestivo-autumnal rings, numerous pigmented mono-
; nuclear leucocytes
{9) Few aestivo-autumnal ring forms, numerous pigmc:ntcd
| munonuclear lencocytes
2-3 5 4 | (1) All ztages of quartan
| (2} Aestivo-autumnal ring forms
| (3) Ring forms, large forms quartan

{4)

Very numerous aestivo-autumnal ring forms, pigmented
mononuclear leucocytes.  This child was an Assyrian;
had fever two weeks ago ; temperature was Q74 on
examination
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Children ar Barbursi—continued—

Age | No. Examined No, Infected Nature of Infection. Runearis
| | et e « it
3-4 | L 5 {1} One crescent present
! | (z) Ring forms, large quartan parasite, one crescent
{ ! I:g:I I'-E“ 1-E"'-1I'I.U .]I.I.'|.LLI:]II'I.] ]'I'I.'EL ﬁ]rl]'lﬁ-
| {4} Many aestivo-autumnal ring forms
[ {(5) Few aestivo-autumnal ring forms, twelve crescents, which
had not changed after vwo hours, were counted in drop
of blood, other: had flagellated very scon after the
| blood was drawn
[
|
-5 q | 7 (1) Three crescents in slide
| {z) Large and small quartan forms, pigmented mononuclear
I lencocytes
| (3) Few aestivo-autumnal ring forms, pigmcntcd IMOno-
| nuclear lencocytes
(4) Ditro
| | (z) Diteo
[ | (6) Ring forms, half-grown quartan parasites, pigmented
' ' | moncnuclear levcocytes
| (7) Large quartan forms, pigmented mononuclear leucocytes
z-0 I o
|
6-7 | 3 i (1) All stages of quartan parasite, pigmented mononuclear
| leucocytes
(2) {J'u'Lr:'m parasites, p]ganlr_d mononuclear lewcocytes
(3} Aestivo-autumnal ring forms, one crescent
7-8 z ! | (1) Few aestivo-autumnal ring forms, one crescent, pigmented
1'|.'lt'r|ln|r!ll.l|5]ﬂ.i'l.’ I.I'."I.I.I:I!KZI}'EL':E
3= O o [
g-1a 2 z {1} Few small and half-grown tertian parasites, tertian
Bamnclocyies
| {2) All stages of quartan parasites
104 5 2 {1) Age ten years, only one aestivo-autumnal ring form

| present in slide
| (2) Age eleven years, four aestivo-autumnal

| present in -.in_‘e T'he ages of the non-infected children

were fifteen, fourteen, fifteen years, respectively
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Children of Baia—

A Ma. Examined Mo, Infected
z-1 3 3
| ! 1
4=5 I 1
5-6 i 1
7-8 i 1
104 3 z
=] g

Nature of Infection. P estarks

{1} Many aestivo-autumnal parasites
{2) Ditto
(3) Ditto

(1) Few asstivo-autumnal F:rﬂﬁit::.-}

(1) Pigmented mononuclear leucoeytes, few aestivo-autumnal
parasites

{1) Large tertian parasites
(1) Few aestivo-autumnal ring forms

{1} Few aestive-antumnal ring forms
(z) Ditro
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Children at the Cape—

Age

2-3

I=4

=8

5-g

g-1o

154

Mo, Examined

Mo, Infected

_1 2
v v
5 4
] q
i ! fi

|

|
7 7
1 ‘ 1
2 | 2
r -
o] L8]
5 3
45 38

(1)
(2)

(1)
(2)

(1)
(z)
(1)
(4)

(1]
(z)
(3)
(4]
(5)
(6)
(7
(8)

(9)

(1)
(z)
(3)
(4}
()

Nature of Infection. Resdanks

A few agstivo-autumnal ring forms, two crescents
Ring forms, large quartan parasites

Ring forms, large quartan forms, quartan gametocytes
Three crescents, ring forms, large quartan forms, quartan
sporocytes, pigmented mononuclear leucocytes

Few acstivo-autumnal ring forms

All stages of quartan parasites

_."LE‘:i[i.".-'I'!I-."IIItI.t'I'I'L'I'L.'t‘I Ti'l.'lg EI[IITmﬁ., one crescent
Sporecytes, gametocytes, and small forms of quartan

Ring forms, sporocytes and gametocytes of quartan

Aestivo-autumnal rings

Few acstive-autumnal rings

Cuartan gametocytes

Few aestivo-autumnal ring forms, few crescents

Very few small quartan forms, quartan gamecocytes

Ring forms, few half-grown quartan forms

Few aestivo-autumnal ring forms. In this slide three
Iry panosomes were present”

Aestivo-autumnal ring forms, one crescent

Few aestive-autumnal parasites

Ring forms, half-grown quartan parasites
E*IIII..'I." l:!l.l.'l'l'l.'lll iJ.iI.'.'I:i'ilC:i-

Ssmall quartan form, quartan gametocytes
Quartan gametocytes and small forms

(6) Aestivo-autumnal ring forms

(1)
(z)
(3)
(+)
(s)
(6)
(7)

(1)

(1)
(2)
(3)

Few aestive-autumnal ring forms

Many aestivo-autumnal ring forms, fow crescents
Few aestivo-autumnal ring forms, one crescent
Few aestive-autumnal ring forms

Ditto

Quartan gametocytes and small forms
Aestivo-antumnal ring forms

A few tertian parasites

Aestivo-autumnal ring forms
Ditro, few crescents

Many guartan gametocytes, few ring forms
Few aestive-autummnal ring forms

\ery few aestivo-autumnal ring forms
A lew half-grown quartan parasites
Ring forms, large quartan forms, and quartan sporocytes

i-  Sce Dutroxn, Preliminary Nore upon a Trypancrome in the Blood off Man.  Thompson Yaver Laboratory Reporn, vol. TV, pt. I1.
Liverpool, 190z,



MALARIA EXPEDITION TO THE GAMBIA 17

Presence of THE Mavraria Parasite v s Derinrrive Hosr

Mosquitoes of the Anapbeles genus were collected for examination from
the soldiers’ quarters and brought to me by an orderly from time to time in small
batches ; these were kept from one to three days, to allow of the -’.ﬁgﬂstiﬂn of the last
meal of blood, and then dissected. Out of twenty-seven complete dissections, three
mosquitoes were found infected ; two of these had zygotes in the stomach wall, three
in one and two in the other, from six to ten dﬂ}'ﬁ old, vari::t},-‘ undetermined. In the
other infected mosquito, sporozoids were found in the salivary glands, principally in the
middle lobes. Out of a dozen mosquitoes (Anopheles) caught in the hospital, chiefly
trom the West Indian soldiers’ ward, two were infected. A few zygotes about three
days old were found in the stomach in both cases, and were identified as Haemamoeha
malariae ; these two mosquitoes were caught in the dispenser’s (native) net three
days previously. An examination of his blood was made, but no parasites were
detected ; he had previously had no symptoms of malaria. It is very probable that
these mosquitoes were infected in the town, and not from the soldiers in the barracks
or hospital. To obtain Angpheles from these places it was necessary to visit the
barracks just as dawn appeared, 6 a.m., when they were found on the walls, just
over the beds of each soldier ; during the day I was never able to detect an nopheles
mosquito in this room ; they were probably all driven out by the disturbance of
rolling up kit, etc.,, in the morning. The Augpheles examined were all Auwapbeles
costalis, except three Anopheles pharoensis, which were negative.

At the Cape the natives brought me a good number of mosquitoes collected
from their huts ; nearly all collected in this way were of the Angpheles genera, includ-
ing . Angpheles costalis and  Awopbeles funestus, the number of the latter greatly
predominating.

Twenty-four complete dissections were made, two Anopbeles funestus being
found infected ; in one the salivary gland contained sporozoids in large quantities, and
in the other four medium-sized zygotes with three empty capsules were present on
the stomach wall. Unfortunately, many mosquitoes brought back to Bathurst had
died on the way, and were unfit for dissection on arrival.

Other Haemamoebae.—The nature of the ::xprdi!ir:m did not permit of any
extensive investigation on the distribution of other Haemamoebidae in the Gambia,
stll a few animals were examined.

The common yellow and green African canary was universally infected with
Haemamoeba danilewwstii (Halteridium) 5 some tame pigeons from the various factories
also showed this parasite in their blood, and also a few birds shot in the bush.

Haemamoeba reficta (Prateosoma) was never found ; but the number of birds
examined was not sufficient to form an opinion as to the absence of this parasite
from the Gambia.

1
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V. BREEDING-PLACES OF MOSQUITOES IN BATHURST

The various breeding-places of mosquitoes which occur in Bathurst can be very
suitably grouped under two heads, namely, natural and artificial. The latter are by far
the most numerous and important, as many of them occur throughout the wet and dry
season, while for at least six months of the vear the natural breeding-places have ceased to
exist. The following are the chief artificial breeding-places of mosquitoes in Bathurst: —

1.—Canoes, boats, lighters, and cutters on the foreshore. The making of boats
appears to be a rather extensive industry amongst the natives at Bathurst ; the boats
are constructed or repaired on the foreshore, in front of Wellington Street. There
1s always a large number of these boats lying on the beach ; some of them have been
found unfit for repairs and are discarded, others are waiting their turn, it may be, for
some weeks, and still others are present waiting to be launched. These cances and
boats collect 1':lir1-w:ltcr, and in the |'.11'{_{1:r boats the amount of water pruscnt 15 very
considerable, and often lasts not only between the showers but for a long time after
the rains have ceased. In one old boat I found water present four weeks after the
last shower in October.  In many of the boats the water was from one to two feet
deep. On examination, as would naturally be expected, I found these boats almost
universally infested with mosquito larvae. From a rough estimation I made
I calculated that each of these boats would produce two thousand
mosquitoes per week ; fifty boats of all kinds producing this quantity
of mosquitoes is a total of one hundred thousand insects per week
distributed into the town. It will be seen, therefore, that these boats provide
excellent and very extensive breeding-places for mosquitoces throughout the wet season
and for a ]mrti:'m of the d]'}'. There 15 no doubt that the houses in “’el]ingm"
Street derive most of their mosquitoes from these artificial breeding-grounds. The
mosquitoes found breeding in these boats were, in order of frequency :—

Stegomyia fasciata
Anapheles costalis
Culex duttoni
Stegomyia albocepbala
Cuelex tigripens

2.—The Streer Drains.  The street drains carrying off surface water have been
described as running down the centres of the streets. They can conveniently be
arranged under three heads with regard to their capacity for acting as suitable breeding-
'I.‘]El'l'_'ﬂ_'ﬁ ﬁ'ﬂ' I'IJE}El'l'Lli.f{IHS.

(#) The large main channels (three to six feet deep by six feet wide), which

open into the river at the sluice gates. These drains occur in Hill Street,
Alglesea Street, Picton Street, Blucher Street, and the large drain on one







PLATE 1

Llewellyn Street drain, near Clifton Reoad, in the dry season. This drain, being con-
structed in sand, with no protection against falling in of the sides, allows of the formation
of suitable puddles for breeding mosquitoes. Awspheles conralis principally breed in this
drain. Water collects underneath the low bridges crossing the drain, in which many
mosquitees are found at the end of the wet season.
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side of McCarthy's Square. In these drains 1 was never able to find
mnsquim larvae unring the months of C'::t:}hi:r, }'\'mw_-m]'-ur, and the first
part of December, a]Eh{}U.gh surface water from one-half to three feet
deep was always present in them. There is no doubt that the absence
of larvae in these drains was due to the |'.1rg:: quanﬁrir.:ﬁ of small fish
which are continually swimming up and down the channels in small
shoals of from thirty to sixty. The sides of the drains being perfectly
smooth, no protection is afforded to the larvae. As the dry weather sets
in the water gradually sinks lower and lower in the drains, until water
1s only present for a distance of twelve to fifteen yards from the sluice
gates. This amount of water 1s present pruhnhly tthtg}let the tlr}'
season, as it is tidal water which oozes into the drains through the sluice
gates. In the process of drying-up, the fish die out or are killed
when the drains are cleaned at the end of the wet season. The
disappearance of the fish was followed by the presence of mosquito
larvae in the water. At the end of December and in January 1 found
innumerable n]u:lnﬁtiuﬁ of mmquim larvae in the water in Hill Street
drain, near the sluice gates, later, in Alglesea Street drain, and, just before
I came away, in Picton Street and Blucher Street drains. These mos-
quitoes were principally Culex thalassios, Culex duttoni, and a few Anopbeles
costalts.
(#) Shallower drains, made of brick or stone, either partly cemented or not at
all, ‘l.-":lr_}"n]g from one to one-and-a-half feet u_lu;p:r these drains either
discharge at right angles to the larger drains or are continuations of
them into the centre of the town. They vary with regard to their
fitness to act as breeding-places of mosquitoes according to the seasons
of the year. In the wet months they are probably free from mosquito
Im-v:u.‘.. nwing to the amount of water }1;135‘.ing ;|]m1g them, and thus the
small fish would be able to swim up from the main drain. At the
beginning of the rains and end of the wet season mosquitoes can breed
in them, In October and November I found that after the rain small
pools of water collected, owing to the unevenness of the cemented bed of
the drain, after the main mass of water had passed away. This condition
occurs in the drains of the ﬁ}]lnwing streets : I-L'm{m, [—]ag:m:_ and the
town end of Blucher and Picton Streets. The other condition present
in these drains, and of more importance than the irregularities in the bed
of the drains, is the fact that many of these shallow drains are not com-
pletely lined with cement, so that they allow the ground water to percolate
into them. This water I found formed a wvery slow stream along the
course of the drain, about one-half to one inch in depth, and was very
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suitable for the development of mosquito larvae, which were present here
in fair numbers, chiefly larvae of Awopbeles costalis.  This condition
obtained, when I arrived in Bathurst, and lasted through the months of
October and November, that is, until the level of the ground water had
sunk below the bed of the drain. The streets in which these conditions
occurred are Dobson Street, Hagan Street, Blucher Street, Hill Street,
part of Lemon and Buckle Streets.

(¢) The other kind of drain occurring in Bathurst is that which has been

described as a trench dug along the centre of the streets.  These drains
either communicate with the big drains or discharge directly into the
swamps. It was pointed out that the depth of these drains vary, and
that they often are converted into a series of pools by rubbish and sand
either thrown into them or by natives walking across. 1 found these
drains to be almost universally infested with mosquito larvae, which
accurred 1n great qlmntiticﬁ almlg their COUrse, and were for the most
part all of the genus .mopheles ; only very occasionally did 1 find the
Culex type of larvae in any amount. The small fish, which have been
mentioned as being so beneficial in keeping the larger-made drains free from
mosquito larvae, though occurring also in many of the grass-choked
drains, are here at a disadvantage, the larvae being to a great extent pro-
tected by the grass and sticks amongst which they can hide ; also pools cut off
from the main masses of water occur in which fish cannot gain entrance.
These drains supply Bathurst with the majority of its
mosquitoes during the months of September, October, and
November. They occur in the following streets: Fitzgerald Street,
the drain runs along the centre of this street from the corner of Kent Street
to Box H:Ir, where it 1s 5-‘.L||'-;msl.:d toempty its::”'.h}' a channel runni Ly down
Lovel Place, entering the main drain leading into a swamp. The uselessness
of these stretches as a whole are well illustrated !‘1}' this dmin, where [ found
the outlet completely blocked up with sand and rubbish, so that water would
of necessity flow over Lovel Street to get into the swamp, and small fish
for this reason also could not possibly gain entrance.  Further, the drain
itself’ had been converted into a series of long pools by the natives walk-
'mf_f ACTOES, f.".u'r':ring_r with them sand, etc., :md, i:t*.;l:l}', the thicl{, rank grass
growing in the bed of the drain, together with its naturally small fall,
tends to retain the water init. This drain is bricked across by two or three
low, brick arches at the street crossings. Underneath these arches the
bed of the drain dips, so that water collects in considerable quantity,
which I found contained many Awopbeles larvae ; also, in the course of

e —




PLATE 11

One of the central grass-clogged drains av Bathurst in the dry season at a spot
“']'I-L‘]'L' the course lI]FIl'II’.' -u.l.F.l'iH II'!i- (ﬂ\Htur.lei h} reason !}F I'L"I[i"-'r_'!i- '.'I.'Il"i'il]!,“ across ; at tl“: L"Hd
of the wet season this drain 1s a series of long puddles breeding large quantities of
Angpheles,
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the drain a cemented catch-pit occurs, one foot in depth ; this I also
found afforded an excellent place for mosquito larvae. A few other drains
in a similar condition to the one described above must be specially
mentioned. Commencing at Government House and running behind
the Hospital and Telegraph Station is a rather deep drain, which takes the
water from a small swamp in this region, discharging into Box Bar by
two smaller drains crossing Clifton Road and running through Portuguese
Town. In these drains mosquito larvae are very abundant until the end
of November, and especially was this the case in the two smaller drains.
One of these small drains crosses Clifton Road at the back of the
Hospital ; being dug out of pure sand its bed naturally was dammed up
by the falling in of the sides of the drain. In the dry season for this
reason also the drain becomes practically obliterated. The other drains
crossing Clifton Road, nearer the Cemetery, were also converted into a
series of pools by the falling in of sand and rubbish. On my arrival, and
up to the end of Nnvumhur, these two drains swarmed with nmsquit{}
larvae ; from a rough estimation I made during these months I calculated
that one larva was present in every four square inches of surface water.
These two drains were five hundred feet long, and the water in them on
an average was two feet across. From these data one is able to calculate
approximately the number of larvae occurring in the drain, and, also, the
number of mosquitoes issuing into the town per week from them.

The following are some of the principal streets in which the drains occur :—

Long Street, Grant Street, New Street, Allan Street, Kent Street, Clarkson
Street, Dobson Street, Perseverance Street, Prometheus Street, the shore end of
Buckle Street, Lemon Street, Picton Street, the town end of Lancaster Street, the
swamp end of Hill Street.

In some of these streets the earth dug out to form the drain has been piled
up on either side of it, so that the surface of the street falls away from the drain.
These grass-overgrown ditches also occur around some of the native compounds in
New Town, on the south side of Box Bar, on three sides of M cCarthy’s Square, and
on either side of Clifton Road, bordering Portuguese Town. These drains are
certainly to be condemned ; even after heavy rains they appear to allow very little of
the surface water to pass along them. Dr. Forpe informed me that he has observed
very little current in these drains after a heavy shower, and 1 have made a similar
observation.  They then collect the rain-water, which stagnates and becomes foul,
and only disappears when the level of the ground water sinks below the bed of the
ground, that is about two months after the rains. They have been shown to be often
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converted into a series of pools by the pouring in of sand, and are often blocked at
their outlets in a similar manner, so that fish cannot gain entrance. They thus form
excellent breeding-grounds for mosquitoes, and, as 1 have shown, especially for the
malaria-bearing variety (nopheles). The species of mosquitoes found in the drains
of Bathurst in order of frequency are : —

Anapheles costalis.,

Cielex thalassios (in drains containing tidal water).

Culex bivsutipalpis.

Culex dutroni.

3.— W eils.  During the month of October 1 found that the wells of Bathurst
were not a fruitful source for mosquitoes, though larvae were present in some of
them ; still, as a whole, they did not provide extensive breeding-places. After the
rains had ceased and as less and less water was to be found in the drains and swamps
| observed that Il](]ﬁtllli:h} larvae occurred more fr&:quenth’ in the wells. The pubﬁc
wells, some fourteen in all, were examined at various times during October, Novem-
ber, December, and January ; in only one (Lancaster Street) were mosquito larvae
found. This well had become foul, chiefly from rubbish thrown into it, and very
soon after mosquito larvae swarmed in the water. The native population almost
universally obtained drinking water from the public wells, and water is thus being
drawn from these wells practically all day long. It would appear from this constant
disturbance of the water that these wells were not suitable breeding-places, as I found
that in many similar wells in private compounds in which the water was equally good,
though less frequently drawn, mosquito larvae were easily obtained. Fifty-five large
private wells were examined, occurring in compounds throughout the town ; it was
found that those wells which had good covers were almost free from mesquito larvae,
while all the others contained larvae in gquantities depending on the frequency with
which water was drawn from them. The small shallow tub wells occurring in large
quantities all over the town were found to contain mosquito larvae, chiefly of the Culex
kind, in sixty per cent. of those examined duri ng the month of October. It was also
noticed that when one of these wells became foul, and from this cause discarded, the
larvae occurred in greater abundance ; not a few such tub wells exist throughout the
town. It was also noticed how very rapidly the larvae sank to the bottom of the well
on the slightest disturbance of the water.  All the wells, both public and private, were
re-examined systematically in the latter part of December and JEI,HLI:IT}-‘ by the
Sanitary Inspector with the object of determining the percentage in which mosquito
larvae occurred. The result is given in the following table up to the time of my

departure from Bathurst ; this includes nearly all the public and private wells, and
probably about two-thirds of the small tub wells.
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| Mo E s | WMo of Wells ' Presence of Jfrwlh’:n"n amd Crlex Cudex type o
Lidzirn Lo iy covered | .-1'-0-:-}#.-#: larvae type of larvac larvae
Tub wells b — — # 18
| 1
Stone wells— !
| | [
3 £ | |
Public 14 | 1 — I il
Private 33 | 13 1 8 3=

From the above table it will be seen that over ninety per cent. of the small tub
wells already examined were breeding mosquitoes.  With regard to the large private
wells those in which larvae were found were generally the ones improperly covered.
In this connexion it is interesting to record the examination of a large stone well in
the yard at the Police Station, which was extremely well covered in, the only entrance
as far as one could detect on superficial examination was the small wire gauze lid.
In the early part of my stay in Bathurst I had not detected any mosquitoes in the
water, in December this well became foul ; it was emptied and cleaned, but afterwards
the water was worse than ever, having a very strong smell; the contamination was
very probably due to a leaking midden in the neighbourhood. Orders were then
given that no water was to be taken from the well, and the small lid was locked.
Before the filling in of this well was accomplished 1 examined this well and found
mosquito larvae were present in it, and many young mosquitoes dead on the surface
of the water. On closer examination of the well 1 discovered two small holes
between the stone rim and wooden cover. These two holes were the only means by
which mosquitoes could gain entrance into the well to lay their eggs, but the young
mosquitoes apparently had failed to detect these exits and had died in their endeavours
to get out through the wire gauze of the lid in the cover. It will be seen how
important it is for wells to have a perfectly fitting cover. The mosquitoes which
breed in the wells at Bathurst during the latter part of the year are :

Anopheles costalis (chiefly in the large built wells)
Culex fatigans

Stegomyia fasciata

Culex tgripes

Culex duttoni
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Breeping-Praces Occuvrring Rounp Houses axp v CoMmMpounps

The number of mosquito breeding-places present in compounds
was found to vary with the social position of the occupier. In small
-’:Dll‘lpﬂullds of the poorer nati-.r-:;:-:, 'whg:n: one or two huts were pn':*.;::llt, no 1‘}r+:::ding—
places were found. These natives had no discarded bottles, etc., in which water
could collect, nor were wells or tubs or any article for the storage of water present,
sufficient water for the day being drawn from one of the public wells. These com-
pounds were exceedingly clean and tidy, and no mosquitoes were found breeding in
them. Excepting these, breeding-places were found and increased in extent and num-
ber in proportion to the wealth and position of the occupier of the compound,
reaching a2 maximum on the premises of the larger traders (natives and white), where
innumerable facilities for the development of mosquitoes were afforded. These
breeding-places included all those domestic articles which are capable of con taining a
small quantity of water after showers lasting over a week without being dried up, or
are not dried up between the ﬁ'cqutnt showers in the wet season.  Such articles found
were broken bottles, either stuck on a wall or scattered over the Cﬁm}‘:mlm]x, 1romn pots,
old calabashes, tin-lined packing cases, cocoanut husks, fowl troughs, and old tins of
all sorts. There was found an extraordinary amount of such-like rubbish in some of
the factory compounds, the more specialized breeding-places included tubs, used for
the storage of rain-water or as wash tubs for bottles, or in which water was placed for
the preservation of the tub.  Large barrels in which fibres were soaked, garden tubs in
which water was stored for gardening purposes, old iron boilers for the collection of
Fﬂi]]-“-'ﬂ_t(_"'l'} il]]l?l'f]l_'lcr]}-' -I:'l]"l."L‘rL'El ]'ﬂ;lﬁ"till]kﬁ ﬂ]l'“‘.ll'_'{! Urh(_'r hl'{.'CL]';“g']T]E[L'EH. I“ SOIme l]"‘
the factories a small gutter six inches across by four feet deep 1s let into the cemented
floor of the yard around the ground-nut store house.  This gutter is kept full of water
to prevent the entrance of the ground-nut insect into the store.  These gutters swarmed
with mn:ﬂ.{]uitn larvae. In some yards a small channel runs down the centre to drain off
min-wutur, and is gtnumll}' covered over with a board. It was ﬁ:l] fid that some of these
had become clogged up at intervals with sand and rubbish, so that small pools of water
collected along their course ; these pools acted as breeding-places for mosquitoes.
An account of an examination of one of the larger European factories
will illustrate to what extent mosquitoes are bred by the white man
in the tropics on his own premises. In the factory yard were six
barrels containing water, in some the water was very foul; in the
garden were seventeen tubs containing water for gardening purposes,
and besides this number of tubs there were eight small wells, all
uncovered. In all these articles mosquito larvae were present; in

il
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the barrels in the yard the water swarmed with Culex and Stegomyia
larvae, and in the wells and tubs in the garden the larvae of Anopheles
and Culex were found in all of them in good numbers. Besides these
breeding-places there were many domestic articles scattered about
in odd corners of the yard, which in the wet season would also have
acted as breeding-places.

THE Species oF Mosourtoes Founp v Compounns

It was observed that larvae of 4. cosralis were FrL‘l'lLttrll‘i}-‘ found in rain-tubs
and smaller articles containing water. Though many of these larvae may have been
nrig{in:tl]}' transferred to some of these articles along with the water drawn from the
well, yet the occurrence of batches of larvae of the same age and in fair numbers would
tend to show that this species of mosquito avails itself of these small collections of

water in which to breed.

Stegomyvia fasciata, in tubs and old bottles, etc.

Cilex farigans & »  especially when the water was foul
A. costalis, tubs and barrels

Ciutlex duttoni

Culex birsutipalpis

Stegomyia pagens (rare), in ground-nut gutters

The wash-tubs, garden-tubs, wells, and rain-barrels occurring
in compounds form the chief source of mosquito in Bathurst for at
least six months of the dry season, when all other breeding-places,
artificial and natural, have ceased to exist.

Narvrar Breepinc-Praces ror Mosovitoes 1w BaTHursT

The natural breeding-places for mosquitoes in Bathurst occur for the most
part in the swampy districts, namely, Box Bar, Half Die, and the small swamp behind
the Hospital ; a few natural hollows in some of the streets, more especially those
bordering on the swamps, collect rain-water, in which mosquitoes breed.

Box Bar. In the wet season this swamp is covered by a considerable mass of
water, which encroaches on to New Town and I‘::—rtugurse Town and into the centre
of Bathurst at Albion Place, the streets in these neighbourhoods being flooded at this
season of the year ; how far this swamp acts as a breeding-place for mosquitoes in
the height of the wet season (July and August) 1 cannot say definitely, but judging
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from the conditions which obtain at the end of the wet season, when 1 personally
examined the swamp, I surmised that puddles are formed in the natural hollows of
the streets all along the margins of the swamp, namely, Albion Place, Perseverance
Street, etc. ; indeed I found, on arriving at Bathurst, remains of puddles in these
streets ; some were dried up, others still contained a little water, in which Awopbeles
larvae were present. Box Bar swamp presented some interesting features during
the months of October and November. A long, partially constructed central channel
runs the length of the swamp, opening by means of double sluice gates into the Oyster
Creek at the back of the town. This channel contains a large quantity of water, which
overflows on to the swamp after heavy rains. On either side of this channel the land
gradually rises one to three feet to Portuguese Town on the one side and New
Town on the other ; it is covered with grass and a few low bushes. This land has a
very uneven surface ; there are very many hollows and depressions occurring at
intervals amongst the grass, and also not a few large round holes three to four yards
across, which may have been formed by the natives in obtaining sand ; also, on the
borders of the swamp, especially around New Town, trenches occur choked with
grass. Lastly, innumerable crab holes are present everywhere, and on to the surface
old tins and calabashes are thrown. [In the central mass of water I was never able
to obtain mosquito larvae, undoubtedly owing to the enormous quantities of small
fish which are always present in the water. But in October and November the
hollows and depressions mentioned above as occurring amongst the grass contained
water, which was cut off from the main channel, and thus unable to drain away, nor
could small fish gain entrance ; it was thus to be expected that these pools should
contain innumerable mosquito larvae. Three large pools in close relation to this
swamp, situated together near the cemetery, must be specially mentioned ; these pools
measured twenty to twenty-five feet across, and contained water in December, when the
swamp pools proper had completely dried up ; they were used then for watering cattle.
As Box Bar swamp dried up these pools became more and more infested with mosquito
larvae, though one of them remained free for some time. In it the water was com-
paratively sweeter than the other two, and small fish were present.  As the dry season
advanced the water in these pools became exceedingly foul, and enormous numbers of
larvae, chiefly Adwopbeles, were found. A long, narrow pool occurs in this neighbour-
hood, along the side of the cemetery ; this pool communicated with the creek, and
15 flushed with tidal water ; though the water present in it was foul, and had a dis-
tinctly unpleasant smell, no mosquitoes were found breeding in it.

Half Die.  This swampy district is drained in a similar manner to Box Bar
by means of a central channel opening into the creek by sluice gates. No mosquitoes
were ever found breeding in the central mass of water. The swampy surface is much
more level than Box Bar, and very little grass is present, Native huts are built close
up to the margin of this swamp, practically on all sides, and it is in their compounds
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and in the adjoining streets, in which depressions either natural or dug out by the
natives occur, in which mosquitoes breed. In these compounds, alse, [ found many
old crab holes containing larvae. Owing to the comparative evenness of the surface,
pools formed in this neighbourhood cannot exist for long after the rains have ceased ; by
the middle of November there were only one or two natural breeding places to be found.
The level of this swamp is being rapidly raised by the deposition of sand taken from
the beach ; already the area which has been completed has proved a success. The
native compounds built on it were comparatively free from water during the rainy
Seas0n IH_RT }'l,_"ill'. llI"lfll_" ri_']'l"l-ii'illltl'lg Sﬁrili“i'} to bL" f'l'l'f!!'ltiﬂl“,‘.{! 'i.ﬁ i S-I'.I'Iﬂi] ane L".‘{tl',:ﬂilli]"lg
from the back of Government House to just beyond the telegraph station, and is
limited on the town side by Picton Road. In this swamp water collects in the rainy
season and lasts for some time after the rains have ceased, especially in the drain
running down its centre which has been previously described ; pools and depressions also
occur amongst the grass. This swamp SLtl‘rp“:’_‘S Government House, the i-[crspiml}
and other European quarters in this neighbourhood with a considerable number of
I'I'Iﬂi":ﬂ] LEitE]L’E. Thl.: ]'I'H:Iﬁi.lui.tﬂiﬂi Fﬂlll'.ld. h:l't't:'l.ﬁrlg ill tl"l.‘_' iihﬂ"r'ﬂ.' 5“"51]]1!']‘.5 were 1n 1:]!"..11.']' ﬂf
frequency : A. costalis (the larvae of this mosquito were found in disused crab holes
containing water on several accasions, principally in Half Die swamp), Culex halassios,
Culex duttoni, Culex tigripes, A. pharoensis (rare), Culex enclastos (rare).

The swamps described above are not flushed by tidal water owing to the low
wall which surrounds the town in their :1cighhmlrimm|, and also because the sluice
gates are only opened at ebb tide ; still a little tidal water gains entrance into the main
channel by leaking through the gates.

There is a considerable variation in the number of breeding-places in Bathurst
according to the season of the year. In October, when I landed there, the rainy season
was rapidly drawing to a close, only a few heavy showers occurred at the beginning of
the month. Altogether there was 3-81 inches rainfall. At the beginning of this
month all the breeding-places described above were present, at the end of the month
practically all the natural and many of the artificial (drains and boats) were dried up.
Accompanying this drying up of the breeding-places there was a slight diminution
of mosquitoes in some parts of the town (Government House, Hospital, Telegraph
Station), but no marked diminution in factory compounds or native quarters. From
November onwards, until the commencement of the rains at the beginning of June,
the only places in which mosquitoes can breed are wells, tubs, and other articles for the
storage of water in compounds, in the tidal water in some of the main drains near the
sluice gates, chiefly in Wellington Street, and in the three pools near the cemetery.
An examination of the mangrove swamp at the back of the town was made on several
occasions, but no breeding-places were found, though some puddles were present
which appeared to be suitable. It is very probable that the absence of breeding-places
in the mangrove swamp is due to the ebb and flow of the tide and the presence of fish.







PLATE 111

The termination of street drain at sluice gate ; in the dry season wdad warer
|'I::rc:u-|;tl1::i into the drain []:I‘uugh the sluice Eale in this water many l!m-‘iﬂulll“‘i-'fr breed,

more especially is this the breeding place for Calex thatlassios. Turo.
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AcTtion ofF Tipar Warter on MosourtToes

Experiments were undertaken to see how far mosquito larvae would thrive in
tidal water ; larvae of 4. costalis of various sizes were taken and were placed in tidal
water in large glass jars, and supplied with food. Various percentages of salt water taken
from the beach at high tide were added, at the same time control batches of similar
larvae were kept in vessels containing the water in which they were breeding. It was
found that many of the young and medium-sized larvae died in six to eight hours in
the jars containing seventy-five per cent. of sea water, below this percentage they
remained alive.

In one experiment in which larvae were placed in undiluted tidal water, one
large larva remained alive and changed into a pupa in three days after the experiment
started. A garden tub in which mosquitoes had been breeding was emptied and
cleaned, and sea water, taken as the tide was coming in, placed in it, the other tubs in
the garden being covered with mosquito netting.  In four days afterwards a batch of
small Anapheles larvae was discovered in the water, which subsequently hatched out
into adult mosquitoes (4. costalis) seven days later. This experiment was repeated
with the result that first eggs of Awopheles and also Culex appeared in one or two days
after the tidal water had been placed in the tub, and subsequently adult insects
hatched out from them. From these experiments it would thus appear that
certain kinds of mosquitoes can breed in tidal water if it is not disturbed,
and subsequently when the dry season had fully set in, I found larvae in suitable tidal
pools, namely, as I have already mentioned, in the drains near the sluice gates in which
tidal water had soaked in thruugh the gates. In this water, which contained ID_’-;E'5 parts
of chlorine per 100,000 parts, I found a few larvae of A. costalis and large numbers of
Culex i::rr’;rm'aj,_ On another occasion, in December, 1 found these mosquitoes breeding
in a small hole from which shells had been taken, close to the edge of the water at the
mouth of Oyster Creek. The Culex were subsequently hatched out from this tidal water,
but the .frapheles larvae were nearly all infested with a fungus (not identified) which gave
them a woolly appearance, and [ failed to hatch out any of them. 1 observed A. cosralis
breeding in a similar salt-water pool during a period in which neap tides occurred.
The tidal water in an arm of the central channel in Box Bar, running from the sluice
gates to the cemetery, had become converted into a series of small pools by partial evapo-
ration of the water, though at every tide some water leaks through the sluice gates
into this channel, but during this p::r'md it was not sufficient to n.:p]q:nish this small
branch drain.  Angpheles larvae were found in great numbers in these pools, It is
interesting to note, also, that at this time two of the largest pools which were situated
close by, and have been described as swarming with mosquito larvae, had been filled
in with sand.  Samples of water taken from various parts of the town were examined
for the amount of chlorine present in them, the result is given in the following table.
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1
| Chlorine expressed as per-

Sample of W i
P ater Chlorine per 100,000 parts ! centage of NaCl

1. Public well, New Town, no mosquitoes
present in water 1612 | -;5}

2. Public well, Lancaster Streer, water rather
foul, fmepdefes larvae present in numbers | 11480 189

3. Public well in Clifton Road, behind Hospital,
no larvac present 1860 o3

4. Water (zidal) found in drain near sluice gate,
Blucher Street, A. cortafis and large quan-
tities of €. halassios present i | | 103875 |

Small well in private garden, Calex present,
few only... 27

e
b |
L=
=
=
i

6. Small well in nabive compound, Victoria
Street, Cufex larvae present ... 1450 188

Mosouitoes Present v THE GAMBIA

The commonest mosquitoes met with in Bathurst were Stegomyia fasciata and
A. costalis.  After these may be mentioned Cwlex fatigans, Culex dustoni, Culex halassios ;
the latter, a new species, was especially frequent in December and January, and bred
in the tidal pools of water as described above. While in Bathurst I never saw
specimens of A. funestns. Out of a series of Awopheles which had been bred, or
captured in various parts of the town, Mr. TrueosaLp has failed to detect one ; on the
other hand, at Baia and McCarthy Island, in the Hinterland, I did not obtain a single
A. costalis 3 here all the Anopheles caught were the small A. fumestus and its varieties.
At Baia, out of two hundred mosquitoes brought to me by natives, all were 4. finestus
except one ; these mosquitoes could be caught at any time of the day in the native
huts, they were found resting on the wall, some had evidently fed not many hours
previously ; the ovaries were in all stages of development. At McCarthy Island
[ tound, at 1 p.m., a great many A. fanestus on the walls of a room in Government
House in which a European slept. No other kind of mosquito was present. At
Baia and McCarthy Island, in December, when everything is dried up, the river and
a few marshes were the only available breeding-places. At Baia the river was three
miles away from the town, and the only marsh near was two miles away. The
only breeding-place in the native town was an old disused well, which was found to
be thirty-four feet deep ; at this depth only Cuwlex larvae were found in the water.
At McCarthy Island I never found mosquito larvae in the river, but in a swamp half-
a-mile away from the town tht}r accurred in great numbers. At the Cape, where a
similar marsh to the one on McCarthy Island occurred, 4. funestus was the chief
mosquito found in the native town; but here 4. costalis was also present in
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small quantities. The specimens obtained were caught chiefly in the European
compounds. At the Cape a few artificial breeding-places were found in compounds.
It would appear then that A. fiwesus and its varieties are rural mosquitoes, and
require rather special breeding-places, while 4. costalis is essentially a town-bred
mosquito, and capable of utilizing any small collections of water for breeding purposes.
At Bathurst I obtained one single specimen of the genus Panaplites, which was caught
in the prison (P. wniformis, TueosaLp). This species of mosquito was never found
breeding around Bathurst, and these mosquitoes were only seen in the marshes at
McCarthy Island and Baia. Here they occurred in considerable numbers, and
attacked natives and whites crossing the marsh at all times of the day in a very vicious
manner. The observation of Durnam and others with regard to Stegomyia fasciata was
fully confirmed at Bathurst ; these mosquitoes only bite during the day, more
especially in the early part of the afternoon. None of this species were collected
in mosquite nets during the mght. As yet we have no method by which any
approach to the exact estimation of the number of mosquitoes in a district can be
ascertained, although a rough estimation may be got from the number and extent of
the breeding-places ; also the presence of mosquitoes at times when no breeding-
places can be found, can be demonstrated by the construction of artificial pools as
described by the Members of the Royal Society’s Malaria Commission. No reliance
can be placed on the statements of the white man in Africa as to the presence, or
absence, or number of mosquitoes in the district. Many men become immune to
the bites of mosquitoes after a time, and on the other hand, one or two importune
mosquitoes cause as much annoyance as many. With the object of obtaining some
idea of the number of mosquitoes entering a house at night, I employed the
mosquito net method, which was found so useful by the Members of the Liverpool
Malaria Expedition to Nigeria, in detecting the presence of mosquitoes in the absence
of breeding-places. The Hospital was selected as the site for the experiment, and a
net free from holes was rigged up over a bed in one of the wards, in which one of
the orderlies or native patients slept. The net, instead of being tucked under the
mattress in the usual way, fell short of the bed clothes, a space of two to four inches
being left between the edges of the bed and the bottom of the net. The net was
put down every night before the sun went down. During the evening, mosquitoes
obtaining entrance below after feeding would climb to the top of the net. These
were collected about 6 a.m. in the morning by myself or an intelligent orderly who
brought them to me. Mosquitoes failed to find exit in nets rigged up in this manner
even when they have become quite lively. The result of the experiment, which is
given in the following table, was carried on throughout the months of November,
December, and part of January. Though this method is as yet very imperfect it
might be useful and interesting to rig up a similar net in the wet season, and to
compare the numbers caught at the time. During the time this experiment was
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proceeding it must be remembered that all the natural breeding-places near the
Hospital where completely dried up, and in the Hospital compound itself no artificial
breeding-places occurred.
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V. PREVENTION OF MALARIAL FEVER IN THE GAMBIA—
DESTRUCTION OF MOSQUITOES

Practical measures against malaria have already been briefly referred to in an
earlier part of this report. It remains now to consider how far these measures are
applicable to the conditions which obtain in Bathurst. For convenience we may
consider them under two heads :—

1. Measures for protection of the individual—individual precautions.
2. Measures for the protection of the community.

Preventive measures, including the prophylactic use of quinine and the various
methods for the prevention of bites from mosquitoes, which can be adopted by every-
one in the tropics, have already been carefully described and summed up by various
writers, so that little need be smd here.  There is wo dowbr thar the number of bites
from the Culicidae in the tropics can be greatly diminished by the careful wse of the
mosguito ety and thus the risk of infection from malaria lessened.  But even thiz simple
measure, as other observers bave said, is astowishingly neglected and abused in Afvica, and
this abuse, unfortunately, is greatest among the Ewvopean traders and their clevks, where
the chance of malarial infection is greatest. It is curious to note, after very careful
demonstration in the way in which the net should be l.l':h:.'-.l,r how soon one finds
the nets of the Europeans acting as mosquito traps. In Bathurst a few of the

‘uropeans have anti-mosquito bedrooms ; they are on the whole good, but
great care will be necessary to keep them free from holes, as they are made of
mosquito netting ; also the *boys” are very apt to leave the doors open during the day,
thus allowing the entry of mosquitoes. 1 understand that Government will
soon supply all the officials with a mosquito-room, and there is no doubt that with
care they can be used with some measure of success. In this connexion it would be
a great advantage if the ward at the hospital in which the European patients are
treated were made mosquito proof. Mosquite nets over patients’ beds are unsatistactory,
owing to the necessary disturbance which takes place in connexion with the treatment
of the patient. Besides the precautions directed against mosquitoes, there is no doubt
that exercise and fresh air helps one, and in Bathurst special facilities exist for such
exercise. There is a fairly good road for cycling, driving, or riding ; and amongst
games, tennis, cricket, and even football may be played. It is probable that it will be
some time before the malaria mosquito investigations will be appreciated by the white
man in Africa, and even when this desired result is attained, one cannot rely upon the

P
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individual to protect himself against malaria, Therefore an important matter presents
itself for consideration in each West African Colony, namely, how far can the white
population be protected and to what extent can suggested measures be made applicable
to the various districts and towns in the Colony ¢ The three most important sugges-
tions which have been put forward for this purpese (the protection of a country) are :

1. The destruction of the malaria parasite in the intermediary host (man)

by means of quinine.

2. Segregation.

3. Destruction of the mosquito.

Kocu first suggested the administration of quinine on a large scale, and applied
it with some success to communities in German Fast Indies. In Africa, at Lagos,
quinine is given gratuitously to the natives. This measure to be efficient must be
energetically carried out, that is, each individual member of the community harbouring
malaria parasites must be dosed with the drug. Neglecting the large expense it
would entail this measure alone i1s not applicable in Bathurst, it would be difficult to
carry out in an efficient manner. It would be impossible, until education has further
advanced, to get the natives to submit to such treatment without using force.

In Bathurst, the valuable method of segregation is not feasible, as the
town is already laid out, and good houses, occupied by Europeans, are situated in
many of the streets, and surrounded by, as a rule, equally well-built native quarters ;
still, in a small way, in one part of Bathurst this measure could be applied, namely,
to the piece of land extending from the beach to Clifton Road, on which are situated
Government House, Hospital, and other European quarters ; this area should be
kept free from the native huts. The method of segregation is applied to some ex-
tent amaong the ]"L.m'c}p{::m f:?iﬂl!]‘ﬁ*.-‘.r-‘-iﬂl'tti‘:-‘., their huts at the various native towns huing
built three hundred yards away from the native compounds. The segregation prin-
ciple should also be adopted when new administrative quarters are built in the Colony,
new bungaloes should not be erected within a distance of half-a-mile from the native
quarters ; this rule should also be seriously considered by the European traders
choosing a site for a new depot.

The last method, which has been so ably advocated by Professor Ross, deals
with the destruction of the mosquito by the elimination of its breeding-places. In this
method the point aimed at is to reduce the number of all species of mosquitoes in
certain suitable districts ; 1t appears to me that the town of Bathurst is especially
suitable for the accomplishment of such a measure. It is situated as described on a
l‘rl‘:l{:ﬁtilll}’ isolated [11'1:1:1: of land surrounded on I'IL':i.:I'I:I.-' all sides h}' a broad expanse of
water. The amount of land to be dealt with is comparatively small, namely, about a
square mile, the surface is fairly level and sandy, readily absorbing water. In this
area the breeding-places of mosquitoes are a known quantity, the artificial (those
made by man) being in excess of the natural. The rainfall for a tropical country is
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very small, and rain occurs (:r1|:,.r in four out of the twelve months of the year.
Finally, in the dry season, as already stated, the breeding-places of mosquitoes occur
only in the various yards and compounds. Excluding malaria, there are other
reasons why an attempt at the destruction of mosquitoes should be undertaken in
Bathurst, the close proximity of Dakar and St. Lows in the Senegal, at which places
epidemics of yellow fever have broken out from time to time, is a danger to the
inhabitants of Bathurst (in 1900, at Dakar and St. Louis, there were four hundred
and ninety-five cases of yellow fever, with two hundred and twenty-five deaths), thus
the probability of yellow fever being introduced into Bathurst from these ports by
traders and -::1[]‘1:::r:«3,,’iE and its :«;pr:;:ld :ir‘m}rlgﬁt the ]"L.urﬂp:}:m‘.-'. in this town h:..r the means
of mosquitoes 15 not to be disregarded. There is yet another disease very prevalent
in Bathurst which is also spread by means of mosquitoes, namely, Filariasis. An
examination of the blood of a number of the inhabitants revealed the presence of
filarial embryos in thirty-four per cent. of those examined. Cases of Elephantiasis
are frequently seen in the streets of the town. In Bathurst it is thus especially needful
to diminish as far as possible the number of mosquitoes which infest the town.

In chapter IV, I have described the various mosquito breeding-places occurring
in Bathurst ; here it remains to discuss the methods most suitable for their abolition.

Artificial  Breeding-Places. The discarded domestic articles, including tins,
bottles, calabashes, etc., must be collected and removed from all compounds in the
first instance, and provision against their re-accumulation is necessary ; this might
be accomplished by a systematic collection under the supervision of the Sanitary Board.
The rain tanks and barrels for the storage of rain water require well-fitting covers ;
such tanks should not be allowed in compounds without anti-mosquito covers, as
not only do they breed mosquitoes, but the stored water soon becomes foul by dust,
dirt, and insects which collect in them. Water tubs required for the soaking of fibres
should be completely emptied at least once a week, and refilled with fresh water. As
a further safeguard, kerosine oil should be applied to the surface of the water when
the tub is refilled. Tubs for the storage of water for gardening purposes should be
limited in number, and only sufficient water for the day ought to be stored in them,
These tubs should be completely emptied of water by turning them upside down every
day ; if this is not done a very considerable quantity of mosquito larvae are likely to
remain in the small quantity of water left in the bottom of the tub. Gutters round the
ground-nut stores, when filled with water, should be treated at the same time with
kerosine oil, an ounce of which would probably be sufficient for each gutter.

Boars.  The following methods of dealing with boats naturally suggest them-
selves : old boats and canoes should not be allowed to remain on the beach, such
discarded boats should be broken up.  Boats awaiting repairs should be turned bottom
uppermaost, larger boats and hulks, staying short periods on the beach, should be carefully

* See Chaprer 1
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inspected, the rain water collected in them should be baled out as much as possible,
and, in addition, kerosine oil or other culicicide should be applied, as it is impossible to
bale out all the water from such boats, and even in a very small quantity of water
many mosquitoes can breed ; the boats on the shore should be inspected at least
once a week.

Wells, There is no doubt that in Bathurst there is an excess of small tub
wells out of proportion to the requirements of the natives. In the first instance, in
dealing with these wells their number should be reduced ; this could be accomplished
by filling in these wells as they become foul (a condition of affairs which often occurs),
and prohibiting the digging of new wells without the consent of the local authority.
A better plan would be to do away with the majority of the native tub wells and, in
their stead, to increase the number of public wells, properly covered and under the
control of the sanitary authority. Dr. Forpe has devised, as a preliminary measure
to control the breeding of mosquitoes in these small wells, a very ingenious cover,
which also could be utilized as a cover for rain tubs and barrels. This cover
consists of a large iron hoop obtained from discarded barrels, to which is fastened all
round a piece of stout calico or sacking free from holes, in such a manner that a gﬂmi
deal of sag is left in the material.  After water is obtained from the well the hoop is
thrown over the mouth, and the calico i_".lri:hing on the rim of the well E{J!'I!}':l]f:ttl}' closes
the entrance and is kept taut by the weight of the iron hoop. This cover is so simple,
.'1|1d, however E;Irfli::;sl}' '.lp}'-]i::li, must L'I'Tt:cru:l!l}' close the entrance of the tub ﬂg:linst
mosquitoes, that I think it is well worthy of extensive use in the town. Dr. Forpe
had lately informed me that these covers are now being made in Bathurst, and are sold
to the natives for the sum of fourpence. Another method which I believe to be
feasible, and certainly applicable to the larger private wells, is to stock them with fish ;
indeed, I came across tour wells in Bathurst in which fish were present, and in which
I could never detect mosquito larvae.  The fish in these wells had been obtained from
one of the large drains in the town ; unfortunately, I do not know the species.  With
regard to the large private wells, it is very essential that these should have proper anti-
mosquito-proof covers.

Street Dyans, It appears to be unfeasible to allow the open street drains to
act as drains for subsoill as well as surface water ; n fact, many of the larger drains
have been well cemented to exclude sub-soil water. From the anti-mosquito point of
view it is very desirable that the central street drains should only be utilized for carrying
away surface water. It has been shown that when sub-soil water percolates into these
drains a most suitable condition for the breeding of mosquitoes is brought about. It
is therefore necessary that the bed and sides of the street drains should be well cemented.
Many of the shallow drains require attention in this respect. Catchpits in the course
of the drain are useless and should be abolished, and also the dips in many of the drains
occurring underneath the small bridges at the corners of the streets. Frequent brushing
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out of the drains at the close of the wet season would be helpful for the purpose of
removal of the small pools of water which collect in some parts of the bed of the drain.
Special care ought also to be taken to provide for the entrance of fish, which have
been shown to be such excellent mosquito scavengers. The centrally situated grass-
clogged drains ought to be abolished ; as drains they are inefficient, and as they form
the chief source of mosquitoes in Bathurst at certain times of the year, they urgently
require attention ; many of them could be got rid of by filling in with the earth and
sand piled up on either side of these drains. Their place should be taken by superficial
saucer-shaped drains. The filling in of these drains will take some little time, and it
will be necessary to adopt some method in the meantime to prevent, or at least to
diminish, the numerous mosquito larvae infesting them. The only feasible way will
be the employment of labourers to keep the drains free from long grass and rubbish,
and the intelligent application of kerosine.  Also special attention should be taken to
keep the mouths of these drains free from rubbish, so that small fish can gain easy
entrance to them.

Natural Breeding-Places. The abolition of the breeding-places occurring in the
swampy districts of Bathurst is a work which will take some time, and consists
practically of raising the level of the swamps by the deposition of sand, together with
a proper system of drainage. At Half Iie swamp the process of filling in was being
pursued with great rapidity during my stay at Bathurst, and a great portion of this
area has been raised two or three feet H still there is a ]:lrgt: area of a swam py nature
in Bathurst to be treated in this manner, and until this is accomplished it will be
necessary to provide some other method of ridding these districts of maosquito breeding-
places. In this connexion, it must be remembered that mosquitoes do not breed in the
central mass of water in the swamps, this water being disturbed by winds, the rise
and fall of the tide (to some extent), and, also, it 15 well stocked with fish, so the
mosquito breeding-places to be dealt with will be found along the borders of this
water, and will vary in position according to the height of the water in the swamp.

Mention has been made of the holes, irregularities, ditches, and large pools which
occur on the borders of the swamps (chiefly Box Bar swamp), and in which it was
shown mosquitoes bred in great quantities. Such-like breeding-places could be dealt
with by filling them up with sand—the number of them is not very great ; around the
borders of Box Bar, for instance, there are only about fifteen of the larger holes to be
dealt with. This work could easily be accomplished during the dry season by a few
labourers. During the rains special inspection should be made of the borders of the
swamps, and the breeding-places found treated with kerosine or other oil ; I believe
that the application of kerosine in an intelligent manner would produce some good
results, nor do 1 think the cost would be very great. In the streets bordering on the
swamps, holes and irregularities occur, but more especially are they found in the native
compounds in these situations, and n the rainy season, when the swamp water is high,
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breed many mosquitoes. Such streets and compounds urgently require attention, and
[ would specially mention in this connexion Albion Place, Prescot Street, Perseverance
Street, and other streets around Box Bar. The natives themselves in these districts
could do a great deal by raising the level of their compounds by the deposition of
sand and shells, indeed, some of the compounds have been raised in this way with
beneficial effects.  There is one small swamp, namely, that behind Government House
and the hospital, which urgently requires filling in, because in this neighbourhood a
good number of Europeans are stationed, and it is from this swamp that they obtain
the majority of the mosquitoes occurring in their houses.

To carry out the above suggested measures of dealing with mosquito breeding-
places in Bathurst, it will be necessary in the first instance to appoint a small
permanent sanitary staff for the purpose, whose sole work would be to destroy
existing breeding-places and to prevent their recurrence. The sanitary staff should
be under the control of the sanmitary beard, and its movements directed by the
colonial surgeon it should at least consist of one im{pr,:i:l{]r h:wing a gﬁml know-
ledge of the mosquito, its larva, and its breeding-places ; under him a small gang of
workmen, who could easily be taught to distinguish mosquito larva, and a cart for the
removal of rubbish, tins, etc., from the various compounds would be required. The
men, besides this work, would be employed in filling up holes and depressions,
brushing out drains, and applying culicicides when required. It is especially necessary
that such an inspector should understand when and where culicicides ought to be
employed. Before any systematic work is undertaken, a preliminary removal of
rubbish from houses and compounds and factory yards is essential. The rubbish so
{::}]]u:_'n:al, which consists of old ti ns, hnttlts, 1ron pots, etc., will be of some valuc:, as
it can be utilized to fill up hollows and pools occurring throughout the town.  After
this preliminary removal, the work of the sanitary inspector will be :—

1. A systematic weekly inspection of all houses and compounds, for the
purpose of searching out and dealing with breeding-places and pre-
v:_'nting the accumulation of old tills, elc.

2. Systematic inspection of the street drains and boats on the foreshore.

3. Similar systematic inspection for natural breeding-places round the
margins of the swamps.

Many of the breeding-places found in this way can be immediately destroyed
by the inspector by one or more of the methods described above, others more difficult
to deal with would have to be reported to the colomal surgeon.

The work of the anti-mosquito staff will naturally vary according to the
season of the year. The inspection of yards and compounds must necessanly go on
week by week all the year round, as mosquitoes are breeding in these places at all
seasons of the year. A great deal of information will have to be obtained by the
preliminary inspection as to which compounds are the most productive of mosquitoes,
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Preliminary filling in of a grass-clogged ditch at Bathurst with old tins, scrap iron,
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Augpheles genus.



MALARIA EXFEDITION TO THE GAMBIA 19

and such will require special attention. The public should be encouraged to report
to the inspector when the mosquitoes are troublesome in order to help on the work.
The town drains will require special attention at the beginning, and more so
at the end of the wet season (October and November), and it will be probably
necessary to increase the staff of workmen at these times to kt:::rr them free from
larvae, especially the grass-clogged drains. In the dry season (for seven months)
th{'}f need scur{;ul}r any :ltt::ntinn, with one most LmPurt:lnI: a.':x::cpt'm:'n, v'l‘.l:_:, the main
drains to the sluice gates; in these it has been shown that sea water collects at this
time of the year, and in it many mosquito larvae are found ; regular application of
kerasine oil to these drains, I believe, would be the most feasible method of treatment.

they are dried up at this time, but holes and depressions which have been found to
act as breeding-places in the wet season can now be filled in with sand, etc., by the
workmen. The swamps will require attention like the drains, more especially at the
beginning and end of the wet season, when pools are shut off from the main mass of
water ; 1 believe it will be found that in the height of the wet season few mosquitoes
breed in these swamps. At this time the swamp 1s practically an open sheet of water
exposed to winds, and is well-stocked with fish; it will thus probably be more
necessary to pay attention to the hollows in the streets and compounds bordering
these swamps. :

It cannot be expected that Bathurst will be appreciably freed from mosquitoes
at once, solely by the energies of the mosquito brigade, because, it must be remem-
bered, breeding-places occur which require more special attention than others ; for
example, it will probably be necessary to deal with the small private wells and boats
on the foreshore by legislation : also engineering work, such as levelling streets, making
proper street drains, and filling in the swamps will necessarily take some time,
Still, Bathurst, by means of the special anti-mosquito staff, can
certainly be made as free from mosquitoes all the year round as it is
in the height of the dry season; and, further, there is every reason to
believe that mosquitoes can be diminished in numbers to a great
extent, more especially by means of the house-to-house inspection.



s = S

i p"n )

N ) L
--. i J.'II-' I'-.'-Il"']'ﬂ' "'ll % a
« e Bnal v._.,,..,.,.: Fn.r.m
e H
i r1r¢ - %ﬂ“'?
S """‘E;"#-.i "#
.'-'J‘"q-"f"' ‘h'l‘*‘ ﬂ
.,.‘,. i ‘-“"41

o

wis i It ""'-.._' l-ll-ﬂ_' -
Rl il 'I-




41

V. THE COMMENCEMENT OF THE CAMPAIGN AGAINST
MOSQUITOES IN BATHURST

In the early part of November, a preliminary report upon the sources of
mosquitoes in Bathurst was submitted to His Excellency the Acting Governor,
H. M. Braxprorp-GrirrrTH, Esq.  In this report the mosquito breeding-places of
Bathurst were described, and methods applicable for their extermination were discussed
it was pointed out that the inauguration of a crusade against mosquitoes in Bathurst
offered every hope of success, and at the same time, it was urged that any measures
adopted in this direction should be of a permanent nature, and considered part of the
sanitary work of the town.

On November §, His Excellency very kindly gave the colonial surgeon,
Dr. R. M. Forpg, and myself an opportunity of discussing with him the various
matters referred to in the report. At this meeting 1 was informed of the desire on
the part of the Colonial Government to enter upon a crusade against the mosquito,
and to undertake the necessary work. Soon after this date the plan of campaign was
arrnnged; Mr. Truomas, the s:mitzlr}' imi-pcftur, was selected for the part of “anti-
mosquito * inspector, and received special instruction n the work ; an assistant
inspector was appointed to take his place for the ordinary sanitary duties. A gang of
ten of the sanitary board labourers, including one head-man, was appointed for special
duty, and one of the sanitary carts was set aside for the work.

It was decided, in the first instance, to remove all the old tins, pots, and other
rubbish from all yards and compounds ; to this end notice was posted up throughout
the town, informing the people of the nature of the work and inviting their co-operation
and help.

On November 18, the preliminary removal of rubbish from the various com-
pounds began. The work was started in Wellington Street, where most of the large
trading stores are situated. At the outset the progress was slow, as the process of
ridding these Jarge business premises of discarded tin boxes and bottles took some
time, in fact, at some of the factories it required two days to accomplish. After
Wellington Street had been depleted of rubbish the work progressed more rapidly,
from many of the compounds the natives had collected their old tins and pots and
placed them in readiness for the sanitdry carts, though, as was to be expected, it was
found that many such-like articles were left behind in odd corners.

The rubbish thus collected from the compou nds was utithized to fill in a ult..'l..‘]_‘l
g
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trench running behind the hospital, which has been already mentioned as being an
excellent breeding-place for the mosquito ; the old tins, which were well battered down,
were then covered with sand from the shore.

After the removal of the rubbish from the larger compounds had been completed,
a small gang of the labourers were employed in filling in two large pools near the
cemetery, which were found breeding mosquitoes in great quantities ; the third pool
was left for a while until it could be replacfd h}l' a Wi.:llj as this p-r;n], was rcquired_ for
the purpose of watering cattle. Besides this work a few foul wells were filled in. Up
to my departure from the Gambia, Fanuwary 10, three bundred and sixty-three houses and
compounds bad been inspected, and from them one bundred and thirty-one cart lbads of old
ting, pots, and other rubbish were removed, and abour two bundred and thirty yards of the
trench bebind the bospital bad been filled in.

On the return of the governor, Sir Georce Denton, K.C.M.G., about the
middle of December, other matters in connexion with the work were considered. It
was decided that the work which had been started should be a permanent sanitary
measure—i.e., an inspector and sufficient labourers should be employed solely for the
purpose of dealing with the destruction of mosquitoes. For this end the grant for
sanitary work was increased to the extent of £2co per annum, and this annual amount
was to be devoted to the work.

An ordinance was drawn up and passed by the legislative council in the early
part of January, 1902. In this ordinance, which is to amend the Public Health
Ordinance, 1887, powers were sought to enable the Governor in Council to make rules
and regulations for various sanitary purposes. Some of the sections are of the utmost
importance for the carrying on of the campaign against mosquitoes in Bathurst, because
by them certain artificial breeding-places can be dealt with in a more thorough manner.

The sections relative to the anti-mosquito work include the following : —

11. Breeding-Places for Mosquitoes

Making provision for the removal, filling, or covering up of all drains, ditches, pools, swamps,
holes, pits, depressions, cisterns, wells, tanks, barrels, tins, bottles, or broken picces of
bottles, and generally all receptacles, things, or places whatsoever, whether of a like nature
to those before mentioned or otherwise, which are, or may be, capable of becoming breeding-
places for mosquitoes or other noxious insects ; and for the prevention (by the imposition
of suitable penaltics on the occupiers or owners of the premises on which the same are
found, or other persons responsible) of the occurrence, accumulation, or centinuance
thereof.

12. Hells
Prohibiting or rendering, subject to conditions, the digging of wells in private compounds, and
nfiking provision for the clean*.i'lﬁg, n:].}.'u'n'ng, |.1u5|r.!'1:|.1g up or rz-buifding on -prﬂpl‘:r
principles of wells presently existing ; also for the covering and keeping covered with
wire-gauze lids, close pumps or other contrivances, as may be prescribed, of all wells

whatsoever.
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Removal of Sand, ete.
Preventing the removal or carrying away of any sand, shingle, rock, gravel, soil, or artificial
protection from any part of the foreshore, or from any beach, bank, or public place whatso-
ever, without permission from some proper authority in such regulations to be indicated.

Removal of Hulkes

Removing from any shores or beaches and open spaces, when thought advisable, all hulks,
cutters, boats, canoes, timber, casks, rubbish, or any obstruction or objectionable article or
thing whatsoever ; or requiring the removal thereof by any persons judged to be

IEEF"I'ISi.I.'I-l Ll | i!tﬂ:ﬁ]T.

Inspection of Premises
Providing for the inspection from time to time, and as often as may be thought expedient, of
all lots, compounds, dwelling-houses, sheds, buildings, and premises whatsoever by such
officers or persons as may be prescribed ; subject to such conditions, safeguards, and
requirements, whether as to obtaining an order under the hand of some Justice, the Chief
Magistrate or other authority, or otherwise, as may be prescribed.

Dr. Forpe informed me, in a letter dated February 17, that the removal of

old pots and pans, etc., throughout the town had been completed, and that the

inspector had now begun his regular weekly inspection of yards and compounds ;

¥

also a gang of men had started filling in some of the grass—clogged drains, and the

filling in of all large pools near the cemetery had now been accomplished.

I understand also that special sanitary regulations have been drawn up, but

as yet | have not seen a copy.
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REGULATIONS UNDER SECTION 2 OF THE PUBLIC HEALTH

L ()

(2)

(3)

1L (1)

(z)

I11.

Iv.

VI

AMENDMENT ORDINANCE, 1g02
(No. 1 of 1902)

The occupier, and if no occupier, then the owner, of any lot, vard, compound, or other parcel
of land whatsoever, shall fill up, or cause to be filled up, all drains, ditches, pools, holes, pits,
irregularities, and depressions in the ground or surface of such lot, yard, compound, or parcel of

land which may be of such a nature as to cause the accumulation or stagnation of water.

No person shall, unless for building or other necessary or reasonable purposes, dig or make any
drain, hole, irregularity, or depression in any portion of ground whatsover so as to cause or allow
the accumulation or stagnation of water; all building and other such operations shall be
conducted in such a manner as, so far as possible, to avoid causing such holes, irregularities, or
depressions as aforesaid.

Sand for making mortar or other building purposes shall in no case be taken out of the ground or
soil of any lot or compound, but may be taken from the beach below or near low water mark.

No person shall place on any wall or building, any bottles, or broken pieces of bottle, or
ﬂthl:r ﬂrtil.'lﬂ:i- Hﬂ1ﬂﬁﬁ bl’ﬂ[;l:n intﬂ .ﬁmﬂ" fr.lgmcnl:s 50 as to hE II'I'I.l'.'JFl.IIl.'.l]L' H-E‘ I:u-'llt..'-lll'l'lnil'lg water.

The eecupier, or il no occupier, then the owner of any building, or of any lot, yard, compound,
or parcel of land whatsoever, shall cause all bottles, broken pieces of bottle, and other articles
on or attached to such wall or building to e removed or broken into small fragments so as 1o be

Enl:::pahlt of containing water.

The occupier, or if no occupier, then the owner of any lot, yard, compound, or parcel of land
".‘i]'.l.:l", on i.'lfil'lg I'E{I'Llilﬂ{ S0 o dl} l'!l}" al 'I:'Ill[il.'-l: I..I!'II'.!-E]' IZ]'lliL !'I.]I“.:l. uf l.J'LC Cllﬂil']'l'l..'l'l'l II]'F l.]'IE th’ll’d UI-
Health, cause all discarded tins, pots, bottles, calabashes, and all other discarded articles capable.
of containing water in or on such lot or parcel of land to be collected in readiness for removal by
the cartz of the Board of Health.

The owner of any premises wherein there is now, or may hereafter be dug, any well, shall within
thirty days after service upon him of a notice under the hand of the Chairman of the Board of
Health requiring him so to do, cover such well with a wooden, wire-gauze, or other cover to the
satisfaction of the Inspector of Nuisances.

The occupier, and if no occupier, then the owner, of any house, shed, or other building whatsoever, or
of any lot, yard, compound, garden, or other parcel of land whatsoever, shall cause every cistern,
tank, barrel, or other receptacle whatsoever holding or capable of holding water on such premises
to be maintained in such a manner as not to be or to be capable of becoming a breeding-place
for mosquitoes or other noxious insects.

All hulks or boats hauled up on any beach or open space within the town of Bathurst, shall, so far
as [Hnisil.ﬂe, be turned Leel 1.I]M-'I'.'ll‘l.:|.:i ; boars in course of construction or LLmJl:rgu'mg I'l:l.'hili.]' shall
be exempt from this requirement, provided always that such construction or repairs are carried
on with reasonable expedition, and the boats are not allowed :o become breeding-places for
mosquitoes by the accumulation of water therein,
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In cases where it shall be found impracticable to turn any lighter or boat keel upwards, it shall be the
duty of the ewner thereol to take due and sufficient measures to the satisfaction of the Chairman
of the Board of Health to prevent the accumulation of water therein.

‘Boats " in this regulation shall include canoes, cutters, and any other small craft whatsoever.

VIL. The owner of any bakehouse shall once in every six months cause the complete inside of such

VIIIL.

IX.

bakehouse to be whitewashed.

Section 49 of the Public Health Ordinance, 1887, shall be construed and is hereby declared to
apply to the entry of premises for any purpose whatsoever connected with the due sanitation
thereof and the enforcement of any requirement or prohibition in the said Ordinance or
hereinafter in these Rules contained.

Any costs or expenses incurred in obtaining an order under the hand of the Chief Magistrate or of
a Justice of the Peace as in the said Section provided, shall be recoverable against the eccupier or
owner Eil]'. Thﬂ.‘ FIL‘]'I.'IJIS-'EE i'l'l ]IILE manner as Ulht‘r Cosls ﬂ.l'llli E'IFIE]'[EEE arc r:l:n\'cra.h]: 'l.l]'II'jE]'

Section 112 of the said Ordinance.

If on the complaint of one or more residents it shall appear and be ascertained to the satisfaction
of the Chief Magistrate or two Justices of the Peace that any person has been annoying such
complainant er complainants or others by unreasonably, and at late hours of the night, playing upon
any string, brass, or other musical instruments, or by singing, the Chief Magistrate or the two
Justices aforesaid may in their discretion dismiss such offender with a warning, or if the offence
appear 1o him or them to have been of repeated occurrence, whether before or alter such warning.
or attended hj' any aggravating circumstances whatsoever, fine such offender in such sum as they
shall consider suitable, not exceeding ten shillings.

. Canes shall not be dragged along Russell Street or Wellington Street,

Al

Any person contravening or willully or negligently failing to comply with any of the provisions
contained in these regulations after service on him of a notice to that effect, under the hand of the
Chairman of the Board of Health. shall be liable on conviction before the Chief Magistrate or
two Justices of the Peace to a penalty which (save where it may be otherwise provided in the case
of any particular offence) shall extend to, but not exceed, the sum of five pounds for any one
oftence, or in default of payment thereof to imprisonment with or without hard labour for any
period not exceeding one month.

Passed in the Executive Council this Seventh day of July, 1902.

GEORGE C. DENTON, Governor
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REPORT ON A COLLECTION OF MOSQUITOES OR
CULICIDAE, erc., FROM GAMBIA, AND
DESCRIPTIONS OF NEW SPECIES

By F. V. THEOBALD, M.A.

HE collection of Culicidae and other blood-sucking Diptera, made by Dr. Durrox during his
visit to Gambia, contains some three hundred Culicidae, included in the following gewera :
Awopheles,” Stegomyia, Cufex, Mansonia, Uranstagnia, and Corethra. Altogether there are seventeen

species of Culicidae as follows : three Awopbeles, three Stegomyia, seven Culex, one Mansonia, and a single
Uranstacwia and Cerethwa.  There is also a distinct variety of Awsphedes costalis and Anopheles funestus. Besides
Culicidae, there are some 5|Jm'5||:1:11.~'. of I".-'.:.'rlm..'lia.lau, or Owl Midges, of the genus Pifebotonmis, probably a new
species, and several specimens of the common West African gadfly (Tobanus dorserita Warker), A number
of one of the Tsetse flies, Glusiva lngipajpis Wikomany var., tachineides, Westwoon, were alzo taken.

This insect, closely related to the Tsetse fly (Glhsing morsitans), is called by Dr. Durrox the
small Mangrove ﬂ}'. It s very prevalent up the Gambia river, and comes on board the launches and
bites viciously. It is of particular interest, as the case of Trypanosoma Dr. Durron found in Bathurst
was in an Englishman, who was master of the Government launch, living on board, and was frequently
bitten by this species of Ghiing. It is quite possible that this species of Glasing acts in the same way as
(. mersitans in the animal Tsetse disease.

T'he collection contains no new dwepheles bat three distinct varities, three new species of Culex, and a
distinct variety of a previously known one, also a new Stegomyia and a Carethra.  The series of Anapdeles
Jfhmestus is most interesting, as it shows very great variation, particularly in the colour of the vein-scales
and the position of the cross-veins, which I had found constant before in this species, and which [ took
to be of some specific value. Great variation is also to be noticed in a large series of Culex Darroni
(Tueo) This species is of particular interest, as it serves as one of the intermediate hosts of Filaria
mactwrna,  Culex fatipans (Wiep.) was alse found to act as an intermediate host of this Heematazasn.,  In a
new banded l'll'lJ]'H'.I'H.'ES hI'IE'L'-IE:'i {(.'nf:'.‘r ANSIIAITAT) A filaria (:‘-p. 'im'l_':rt.j was found 1 the thoracic mucles,
A list of the species, with notes and the descriptions of the Stegemyia, Cuwlex, and Corethra, are here
appended, and also a description of the varieties of previously known species.

LIST OF CULICIDAE AND OTHER DIPTERA TAKEN AND BRED
BY Dr. DUTTON
A CULICIDAE,
1. Awapheres contalis.  Loew,
Va. Awapheles costalis,  Var. melas nov.
2. Awapheies pharsensis. TueomaLnp.
3. Auspheles fumestns.  Gives.
3a. Awapheles frwesrws.  Var, umbresas nov.
ga. Anepdeles frnestus.  Var, swbwmbross oy,
4. Sregamyia fasciata.  Fanmicius,
5. Stegomyia supens. Wiknemann,

The old genus Anopheles is mow subdivided into several genera ; essralis comes in Pyretophorus, phersens in Cellia, and
Sumesene in Myzomyia,

&
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6. Srwegomyia albocephale.  N. sp.

7. Culex hirsatipalpis.  TueosaLp.

8. Owlex awesdioris,  Turoparn, Var gﬂm.ﬁirmjr. n.v.
g. Cuwlex duttoni. THEORALD.

1o, Cwlex amarmosins. N sp.

11. Culex thalfassiws. N, sp.

12. Cwlex tigrises. GRANDFRE.

13. Cwlex farigans. Wikpeman.

14. Culex enclasms. N, sp.

15. Laviocomops poicilipes.  N. sp.

16. Manowia aniformis, TueosaLp.

17. Urawstaenia albocephala.  ThEoBALD,
18. Carethra ceratopogones. N sp.

B. PSYCHODIDAE.
Phlebotomus sp. ?

C. TABANIDAE
Tabawns dorsovitta.  WaLker.

D. GLOSSINIDAE
Glossing bngipalpis.  (Wien.)—var. tachinsides. Westwoon.

CULICIDAE
L.  Awapheles costalis.  Lorw
A gﬂmﬁf.rmf:. (iLEs

(Ent. Zeit. Berlin, 55 (1866) Loew ; Mono. Culicid. 1. 157 {1ge1) Ture. Hand Bk. Gnats, 2nd
Edit. Gines, 1902, (=4, pambicnsis)

A number of this species from Bathurst, many of them caught in the barracks, prison, and police
quarters, Government House ; 2ome bred from larvae obtained from a iargc |:h::r<ﬂ sixtesn to cightcen
leet in diameter.

The specimens show some varation in regard to the intensity of the costal spots and leg
omamentation. One very marked melanic variety occurs, which is described below. The specimens
were taken in October, November, and December. None were found at Baia or McCarthy Island.
At Bathurst, Dr. Dutton only obtained . costalis and a few 2. phareensis.  T'meo. This species also
GOCUrs at l:.l]x: 31, - Mary, seven miles from Bathurst, where there are a few artificial hrl:cdingnpl:u;cs,
Colonel Gives has described as a distinct species a specimen of A. casalis sent me from Gambia by Dr.

BuncerT.
Ta. Angpleles costalfs.  Loepw

Variety medas

Thorax dark brown to almost black, with narrow-curved pale golden scales as in the type ; palps,
with fonr pale bands, very narrow ; the fourth on the apex of the palpi, very scaly at their hase : the two
apical bands are close together, but quite distinct. Abdomen deep black, with pale hairs, golden at the
apex. Legs prominently black, spotted and banded ; forclegs with a trace of pale spots on the femora
as in the type, pale spots on tibiae, and a narrow band-like spot on the metatarsi, a yellow band involving
both sides of the joints at the metatarsus and firse tarsal, and at the first tarsal and second tarsal ; in the mid-
legs the tibiae are spotted, but the tarsal banding is not distinct, nor are the tarsi banded in the hind
legs, and the tibiae and femora spots are not so well defined.



PLATE vI

WINGS OF GAMBIAN CULICIDAE

1. .ff."-ll'l:'l"'-”.l'-'l"l"l'll:. (ILES. % var. = _Auapdel
2. Angpleles fanestns. ¥ Typical, £. Cwlex thaleeion. M. sp.

3a .'I-.".II".":‘l"llr i _r‘!l'h".'hl. i q. Caley ewclairon, W, i1

Var. auisochleran v Arepieler rhadestensts,  Twuno,
Amapleies riodestensts. Tueo, ¥
6. Auapheler pharsemsiv, Tara, ¥ [All % mine times except No. 12 which is % twelve],






PLATE Vi

Fic. 1

Ansphefes finestus.  Gaves
a. Head of & : & Head of Q@

"-'-"i:llg of @ A, comvaliv 1o show venalion, not m:u'l;ingr.
= 18






APPENDIX i

Wings with black- and }re]lnw-sc.'tlcd areas, the former pﬂ:dulniﬁatirl.g i the costa is dE{'p black,
the second spot only appearing on the costa as a small, almost white, spot ; there are also two small pale
spots on the costa towards the base of the wing ; on the first long vein are six pale spots, one under the
white costal spot, the other arranged much as in the type, but the black areas are pronounced ; the
greater part of the third long vein is pale and the second mostly dark scaled, except for the pale patch at
the base of the fork and a pale patch towards the apex of its lower branch ; most of the fourth dark
scaled, the lower branch of the fork having two pale patches. The filth mostly pale scaled, but with
three dark patches on the upper branch and a small one at the apex and another at the base of the lower
and its stem ; sixth with three black spots ; fringe spots very indistinct. Fork-cells and cross-veins as
in the type.

Length—s5 mm.  Habitar—Gambia (Durrox). Time of caprure—December.

Observations—Described from a single female in perfect condition. It forms a very distinc
melanic variety. The chief difference from a typical A. comalis is the absence of pale costal spots, one only
reaching the actual costa, except at the base ; the whole wing field is darker, and the legs with more
pronounced spotting. The markings in the first long vein are, however, typical of the species.

II.  Anspheles pharosnsis. THEoBALD

(Moma. Culicid. I, 169 (1g01). Turorain)
Nine specimens (seven @'s and two & "s) of this beautiful dwgphedes from the following localities
the barracks and Friﬁon, Bathurst, and on 2 marsh at the back of the town, McCarthy Island. A
specimen was also hatched from a larva taken in a pool, fifteen yards across, at Box Bar. The specimens
show considerable variation in size, one only measuring § mm. ; there is also marked variation in colour,
due evidently to some containing blood. One large pool alone, some way from the town of Bathurst,
acted as a breeding ground of this species. This large Anopheles also occurrs at Cairo, Central Africa, and

in Palestine, and probably occurs all over Africa and in other parts of Asia.

111, ..J;!wl,ﬁ#rfﬂ Jl'im..-',l.rm. {rILES
(Mem. 11, Liv. Scheol of Trop. Med. p. 50 (1900), Gires 3 Mows. Cudicid. 1, p. 182 (1901), THEOBALD)

A large series of 2°s and @7s of this species were taken in the following places :—Baia, the Cape,
and McCarthy Island. The species occurs in native huts, and many were taken on the walls in the prison
and in Government House at McCarthy Island.  They were mestly taken in December.  Both at Baia
and Mc{:arth_].' [sland there were no {:rdin;tr:,‘ or artificial breeding-grnum{s abour, except here and there a
large marsh. At Baia the marsh was about two miles away from the town. At Cape St. Mary, seven
miles from Bathurse, this small ..a','w‘a-&rfn oceurs in numbers, and the larvae are here found in rice SWamps.
This species, to some extent, resembles A, rhadesionsis, but can at once be told from it by the pale fringe
spots and by the pale scaled areas to the wings, and the more pmnmm:ml dark I'l.lti.']li'.':i. The white
palpal bands are also, it seems, wider apart in A. rdsdesiensis.  Several of the specimens ot A. fiwesrns in
this collection present well-marked deviations from the type. Speaking generally, the pale and dark scaled
areas on the veins are not so pronounced, and the base of the fork-cells have not quite the same relative
positions. In my monograph (Vol. I, p. 186) | pointed out that one of the characters scparating Fuwesins
from the larger Rbodesicnsis, was the position of the cross-veins, this does not hold good, for in the
Funesens from Gambia [ find the cross-veins in some like Frnesinr as | described, in others like 8 fadesicnsis,
The supernumerary and mid may be either in one line as the mid may be in advance of the supernumerary
and posterior.  Ribsdesiensis has, however, aff the vein scales dark, and the fringe unspotted, and the third
long vein always dark. The wings are afeays black at the base of the costa, whereas, in most Fanestns
there is a pale costal spot near the base.  Fuwestos is also smaller than Rhsdesiensis 3 the latter has so far
tm]:,' he:n sSent f'rnm Mﬂt‘-hﬂnﬂhﬂ.d.
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Ila. A, funesms. Gioes
Var. Uméresws. Theo.

Costa blacz at the base, unbroken by the typical small pale spot. Veins with the dusky scales
predominating ; the pale scaled areas restricted to the region of the cross-veins and base of the fork-cells
and on the hith ]q:mg veln 3 fhe third fﬁ.ﬂg el dark ar in Rbodesiensi, Wing ﬁinsfg 5|'m-m:d 4% in the
type, but not so prominently,

ITe. A fiwestws.  GiLes

Var, Swbuncdisinr.  Taeo.

Costa black at the base, unbroken by any pale spot. Dusky scales predominating, but not
contrasted as in the type with the pale scaled areas. Third fmg oein pale-scaled in the wmiddle, and pale
scaled areas also on the fourth, fifth, and sixth.

IV. &regomyia fasciata
(Syar. Antl. 36, 13, 1895, Mwe. Culie. I, 289, 1901, Theol)

This species is evidently common in Gambia, specimens showing great variation in size were
taken in Bathurst in numbers: some in native huts, and also in I':I.IT{!F-E'.'L:H dw-cl'lings. ]'\.'T-.m:.' ST
to have been hatched out from larvae taken in a tub of well water, and others from a canoe.  This species
was taken in October, November, and December, and was observed feeding, as recorded elsewhere,* during
the daytime (4 p.m.)

V. Stegpomvia swgens.  (Wiep.)
Awss. Zeveiflug Insee. g45 (1828) Wien ; Mowe. Culic. 300 (1901) TheEo.
Three #'s and two §’s taken near Bathurst. This Stegemyia can easily be told by the spots on

[Iﬂ: mesonctum .'t11.L:|. tIIL' ]."'.'LIL" i'lﬂllll Om 1.!“'." 1.1.'II1{III'JL mear IIIIL' .]FIEI, Hﬂh,']]i'.‘l’j o1t f.rt}]u ]#lf'n',lc '[ﬂ[;ﬁl] i.l't g[‘ﬂul’ld-

nut gutters during November,

VI Stegomyin albocephala. N, sp.

Head covered with flat dull white scales, a small dusky patch on each side and a posterior semi-
circular area of dark upright forked scales.

Thorax dccia rich brown covered with scattered golden scales, eaimw'mg more or less two dark eyes
like spois ; scutellum with small flat white scales.  Abdomen black with narrow basal white bands. Legs
black, the hind tibiae with a marked apical white band.

2. Head brown, covered with dull white flat scales, with a silvery sheen, a small patch of black scales
on the border about the middle of the eyes, and dull black seales at the sides, posteriorly are black upright
torked scales, giving the head a dark appearance of semicircular form, in frant the upright forked scales
are yvellow. Proboscis, palpi, and antennae :]cr:p blackish-brown ; P:ﬂpi with a trace of a pﬁlr.' band on its
basal half, two apical joints nearly equal, with black hair-tufts and also black hairs at the apex of the anti-
penultimate joint.

Thorax rich dwp-hrnwn with scatered guldcn narrow-curved scales, and showing in certain lights
two dark eye-like patches on the ground surface ; scutellum covered with small flac shiny creamy-white
}-{'illﬂ'h".i, P!EI.II'JE brown l\'lltll F.'it{'.h-l:ﬁ nf gfﬂ‘} :-'ul.':'l]l::i ;s metanoium dEEF l.'IL"Hr I}Tl'.'l'ln\']'l-

Abdomen black with basal white bands which spread out laterally ; venter black with broad basal
white bands ; densely clothed with long brown hairs.

Legs black, unbanded, except for a clear, rather broad, white apical band to the hind tibiae. Coxae
brown, bases and venter of the femora grey, ungues of the fore and mid legs unequal, the larger uniser-
rated, the smaller {:I hind ungues rather |u1.1g, l;.'Ll:I"I-'('iJ,(".'IJ:I.],. and simplc, “‘ril'lg:-'- with the first 5uhmnrg'm.11

* Moma, Culicidae, Vol i, p. 60. TheomaLr. [1g01).
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cell longer and narrower than the second posterior cell, its base nearer the base of the wing than that of
the latter, its stem not quite so long as the cell ; stem of the second posterior as long as the cell ; posterior
cross-vein about half its own length distant from the mid cross-vein ; halteres with yellow stem and
slightly fuscous knob.

Lenmgth—y5 mm. Habitat—Gambia,  Time of appearance—November.

Obsereations— Described from a single perfect male, bred by Dr, Durrox from a larva found in a
canoe. This Siegamyia very closely resembles Culex amivittatus mihi, and might readily be mistaken for it
on acconnt of the ("I_'!n:i.lﬁt'l.lﬂllﬁ hind tibial banding, but an examination of the head and scutellum reveals
flat scales only. The pale head and white shiny scutellum with the brown thorax form alse striking

characters,

VII. Calex birsutipalpis, THeopaLp
(Mems. Culicid., Vol. i, p. 378 {1901). Turonarp)

A series of this species, which [ described from some specimens from Mashonaland, were hatched
out by Dr. Durrox from larvae taken in the water of ground-nut insect traps, ie., gutters full of water
around the ground-nuts, Other ﬁpccinwn:’. were hatched from a small dug-out pool in a rice swamp.
The specimens hatched out in November and December.

The abdomen in the £ is much better marked than in the original type. A fresh description of
the male is therefore appended.

& . Palpi black, with four white bands, the two apical ones on the base of the last two joints narrow ;
last two joints with dense tufts of hair, hairs black, except at the apex, where |!|:1.'].‘ are pﬂ"id; the
antipenultimate joint is also hairy down to near the first white band ; antennae banded black and grey,
with dr:vr.:}khrm\'l] phunu-hai.rs. ; pn-hmuis with a narrow white band.

Thorax asin 9. Abdomen black, the second to the fifth segments with basal whire bands, the sixth
and seventh have the basal band spreading down each side, the last segment with a basal median white spot ;
apical hairs golden ; theie are also white lateral linear prolongations of the basal bands to each segment ;
venter covered with pale creamy yellow scales ; legs much as in the @ ; fore and mid ungues unequal,
both uniserrated.

Wings paler than in the @ ; first submarginal cell longer and narrower than the second posterior
cell, the bases of the fork-cells nearly level ; stem of the first submarginal rather more than half the
length of the cell ; stem of the second posterior as long as the cell ; posterior cross-vein about its own
length distant from the mid cross-vein. Halteres pale, but the knob slightly tinged.

Note.—Fresh specimens are much darker than old ones.  The proboscis band is narrower in the
male than in the female,

VIII. Cwlex awnnfioris. T'HEoBaLD
Var. Gambiensis. w.e.

(Moms. Culicid., Vol. i, p. 371)

Proboscis with white band.  Thorax brown with narrow-curved pale brown and grey scales on
the front two-thirds ; narrow-curved black ones on the hinder third of the mesonotum @ the |},1I:_- brown
scales in front form more or less a distinet median line, with a narrow pale scaled line on each side
.'I‘.'I.d Aan Illl\.:l.ii[.ll'l.li.'[ Liflrli.‘_"[' |Jl'llilIJ Ii!'ll‘.' on each !i.id[: {!!LIhE M rowy |'|.'lh_" Ii!'ll'_'+ i.'l-[ll.l'l'ldl'_'k]. |.II|.1.']TL]|.}' h} II]HHI]:' ]‘.,?III,‘.‘
scales ; the scutellum, as in the type, with small black scales at the base of the mid-lobe and grey ones
on the apical portion ; metanotum bright amber brown. The abdemen is like the type, but the
lrianguhr basal white Spots are very il:ldis.tincl, but can be detected on each segment l'.-}' a tew white scales
when examined under the microscope.

The band on the proboscis 1s not quite so broad as in the type, and the stem of the first sub-
marginal cell is very nearly half the length of the cell.
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Lengeh—55 mm.  Habitar—Gambia (Durrox). Time of capture—January.

Observations— Described from a single female hatched from a larva taken in water in a rice field.

It resembles the type except in regard to the colour of the thoracic scales, the thorax is
characteristically ornamented, under a lens the first part (two-thirds) looks ashy grey, but more or less
ornamentation, as described, may be seen on careful examination, the paler anterior area is clearly marked
off from the dark scaled posterior third. 1t is undoubtedly only a variety of the species I described as
C. annufioris, from Salisbury, Mashonaland.

In the structural figure of this species in the Monsgraph of Calicidae, fig. 127, p. 372, vol. 1, 1
figured the palpi as three-jointed, the apical joint being characteristically swollen and truncated, this is

really the penultimate joint, the apical joint was missing, I find the apical joint is-long and thick.

IX. Culer dotroni. TreoraLD

Mows, Culicid, 11, p. 318 (1901). Tueo.

A large series of this mosquito were taken at McCarthy Island and Bathurst  Some were hatched
out from larvae taken in a cance on the foreshore, others from a tub of well water during October,
Movember, December, and January. This iz evidently a common West African insect along the coast;
I have not at present seen any from inland. It was found to be one of the hosts of Filaria nscterna by
Dr. Durros.

This species 15 subject to considerable variation, both in size and in thoracic ornamentation. In some
specimens brought back by Dr. Dutrown the thorax shows no emamentation at all, others have the thorax

adorned as [ described in the ,.-1?"-::#93:’;?‘,&# gf the Culicidar,

X. Cualex awarmostns. N.sp.

Thorax dark brown to brown, with two darker median parallel lines on the denuded surface, covered
with pale, dull golden, narrow-curved scales, showing faint longitudinal arrangement. Proboscis with a
pale creamy band. Abdomen brown, with curved basal white bands. Legs brown, with faint apical and
basal pale banding. Ungues equal and simple.

Q. Head l'.-rm'l.'n,, with narrow=curved, |1.|]|.:, creamy-grey scales, hrown uprlg]u forked ones and
small flac white ones at the sides, and whitish curved ones round the eyes. Proboscis brown, with a
]'I.'“!‘li.'l.]'l '|."'.1]1: h.'t'l'ld VEry dll!iti]'ll'_'I 1.“:]1\2.][1] 5 P."I'.].'!'i: l'l]-'ll'li1 'I.'\':ill'l = | ﬁ."l."-' “-'J'I.:ILE 51.'.1]{'5- 3 l:]"l-'pfuﬁ b]ll:l: 3 antennae
dark brown, hasal joint testaceous. Thorax brown to almost black, covered with narrow golden curved
scales somewhat paler behind, to some extent arranged longitudinally ; scutellum pale brown, with pale
narrow-curved scales ; metanotum deep brown pleurae pale brown and cinerous, with a few patches of
grey scales.

Abdomen deep brown, with curved white to creamy basal bands ; first segment nude, save for
two median patches of black scales ; border-bristles pale ; venter white, with narrow apical border of
brown scales.

Legs brown ; femora pale ventrally, apex of tibiae white, base and apex of metatarsi and first two
tarsals pale banded, also a white knee spot on the hind legs ; femora and tibiae bristly ; ungues equal andd
simple ; hind tibiae about the same length as the hind metatarsi. Wings with brown scales, those on
the third and fifth being the darkest ; first submarginal cell longer and a little narrower than the second
posterior cell, its base a little nearer the base of the wing than that of the latter, its stem half the length
of the cell ; stem of the second posterior about two-third the length of the cell ; posterior cross-vein about
I3 0w ]qi1gt}| distant from the mud cross-vein, The medinm veim sealer -:_:f.fﬁr Mfr':.",ﬁﬁ-ﬁ'. and to some extent
the lower branch of the second fork-cell, rather larger than in most Cwlex, and very dark.  Halteres pale.

S TR—
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Length—475 mm.

Habirat—Freetown, Sierra Leone (Austex), Gambia (Durron).

Time of captare —September (Frectown), Austeny ; Gambia (in November), Durron.

Oservations—Described from a single female from Freetown 3 bred from water in a drain by Mr.
AusTen.

A specimen sent me by Dr. Durrox, from Gambia, is evidently this species, but it is rather too
damaged to say definitely. Dr. Durron found a filarial embryo in the thoracic muscles.

X1, Culex thatassivs, N, sp.

Proboszcis with a narrow median white band.  Thorax dark-brown, with narrow dr_'ep gu'ldc.;—ttmfn
curved scales. Abdomen dark brownish-black, with narrow basal grey bands, often absent ; penaltimate
segment with lateral white spots only ; pleurae very pale grey. Legs deep brown, with faint pale bands
to some of the mid and fore tarsi; apices of tibiae pale, hind legs unbanded. Bases of the fork-cells
nearly level.

2. Head deep brown, with narrow-curved, pale greyish scales and black upright forked ones ;
palpi black ; proboscis black, with a narrow distinct pale band ; antennae brown ; clypeus black.

Thorax deep brown, with narrow rich brown curved scales ; scutellum brown, with narrow golden-
brown curved scales, and deep brown border-bristles ; pleurac very pale and shiny grey ; metanotum deep
brown. Abdomen black, with narrow basal white bands, or unbanded with traces of basal white lateral
spots, venter dark, with broad basal grey bands.

Legs black, bases pallid, also venter of femora, apex of femora, and to some extent the tibia, pale ;
tarsi and metatarsi with savveee pale basal bands, indistinet on the last two tarsi 3 hind metatarsi and tibiae
of about equal length.

Wings with the veins with brown scales ; fork-cells rather short, their bases about level ; the first
5|,1'hmarg:in:1| a little longer and mnarrower than the second Pﬂ::i::ri{:r, its stem a little more than half the
length of the cell ; stem of the second posterior about two-thirds the length of the cell ; posterior cross-
vein nearly twice its own length distant from the mid.

Length—4 5 mm.  Habitat—Gambia.  Time of caprare—COctober and November.

Obsereations—Described from a series taken and bred by Dr. Durrox. The larvae were mostly
taken in a drain of tidal water, and others from a pool in a mangrove swamp ; others from a canoe on the
foreshore, and some from a pool of tidal water that had soaked through sand into a drain.

The species is very variable ; some show distinet abdominal banding, others none at all. It
somewhat resembles ©. duitond, but is smaller, more fragile, and the legs have only fuint basal brtmliug,
and the terk-cells are slightly different.

This species and C. drtoni come very close together, but they are certainly distinct.

XL  Cuwlex tigripes. Granprae
(Les Mowstiguer, (1921} Grawwere,  Mows. Culicid, 11, p- 34. (lgoL.) TrEoBALD)

A series of ten g's and @'s taken at Bathurst and McCarthy Island during October. Some
specimens were taken on the sides of a discarded well ; the majority were hatched from larvae taken in
canoes, and also from a pool.

This large spotted-legged Cudex, with its apical pale abdominal bands, seems to be generally
distributed over Africa, but so far has not been recorded further south than Natal, as well as occurring
in Mauritius and Australia. [t is the species that Dr. Bancrorr calls the * long-lived mosquito.” Some
of the specimens are very small, not more than 35 to 6 mm., others are as much as 7 mm.
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XIIL. Cwlex frigans. Wien.

This common household Cafexr occurs in abundance in Bathurst, and was taken in numbers as
wsual indeors,  Some were hatched from larvae “from an old l;in,’ others ‘from a we]l," ffpom a Tain |_l|.1h:,+
“from water in rice feld at Cape St Mary,’ © from well in Government House with heaps of green slime.”
This spm:ius- seems abundant in the |:l:ri:i:m at ]Lit]lurst, and has been shown h}' Dr. Durron 1o be the
intermediate host of Filorvie mocturna, as well as Culex alvrrani,

They were taken in October, November, December, and January.

XIV. Culex enclarzes. M. sp.

Head brown with grey scales, most distinct around the eyes.  Thorax brown with tawny-brown
scales.  Abdomen brown, unbanded, with basal white lateral spots, which show dorsally on the last few
segments ; legs brown, unbanded, basally grey, Sixth leng vein rather close to the hith.

2. Head dark brown with narrow-curved dull-grey scales, rather wider and paler around the eyes,
-'l!'l'lJ '|'|.'i.'|.ll 'IJHII{ Ll]."‘r:iglll E.ill'kﬂd-:i{-'lil"!i H F“JhEJﬁL'iH .]I:'I'.,{ ETIE'I:]Fi d.1r|-: hﬂ'l'-'l.'n I antennae rl].]l'll ll.'!":l"'.'n."l'l.1 I'_'l.'t!:.l] j[!i't'lt IJ.]1EI.
Thorax brown with very small narrow-curved scales of a fawny-brown to dull brownish-grey hue, and
with dark-brown bristles ; scutellum paler brown with narrow-curved grey scales ; metanotum brown ;
pleurae ].unid.

Abdomen brown, unbanded, with basal white literal spots, which are pronounced, and which
show derzally on the last few segments.  Venter, brown with dull grey basal bands ; border-bristles and
hairs brown, except at the apex, where they are pallid ; the denudsd surface of the abdomen has a shiny
and somewhat pale steel colour.

I..L'EE brown, unbanded, a faint P:ﬂc knee spot on the hind legs and traces of a '[.‘.':L]L"' a[.'u'i.':l'l tilial
spot ; bases of the legs and centre of the femora pallid ; hind metatarsi about the same length as the
hind tibiae ; legs with a few bristles.  Ungues small, equal and simple.  Wings with deep-brown scales,
costa very dark ; firse ﬁuhm_argi!m] cell longer and narrower than the second Fustcrinr cell, its base very
slightly nearer the base of the wing than that of the second posterior cell ; its stem rather less than half
the length of the cell ; stem of the second posterior rather more than two-thirds the length of the cell ;
posterior cross-vein longer than the mid, rather more than its own length distant from it ; the sixth
long vein runs parallel with the Afth at its base, and 15 rather closer than usual to it.  Halteres brown,
with dense white scales,

Length—y mm.  Habitat—Gambia.  Time of caprare—Qcrober.

Observations— Described from two perfect @'s bred by Dr. Durrox from larvae taken from pools
at Box Bar.

It is 2 very small fragile-looking species, unlike any other I have seen from Africa, and to some
extent approaches Culex wigritw/us Zerr, but is very distinct in regard to thoracic scale structure and vena-
tion. Lhe type s dcpu:iilc{l in the Brinsh Museum (Nat. H't:n‘.} Caollection.

Genws Lasizrangps.  New. gen.

Head clothed with similar scales to Cafer 1 antennae with the basal joint with a few scales ; palpr
short in both sexes. Thorax clothed with narrow-curved scales. Abdomen clothed with flat scales and
with large projecting flat lateral scales, scith deeply dentate apices, in more or less tufts.  Wings with typieal
Culex scales and venation.

T'his gtni;ﬁ is separated from Cawlex on account of the peculiar and characteristic lateral scales on
the abdomen, which give the insect a ragged appearance.

A 5'|11g!:: 51:1:{:5::5 only at present occurs, e i15-:|:'r'4’,e’{'||5..r,c from Wese Africa.  The 215 unknown.
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XV.  Lasiecomeps poiciliper. M. gp.

Anterior half of thorax. with ashy grey scales and chestnut brown ones, the former towards the edge
of the pale area, posterior part of the thorax dark brown with brown scales. Abdomen black, with basal
white bands. Proboscis brown, with a pale median band. Legs deep brown, the femora mottled with
creamy scales, the tiblac with 2 row of pale spots, metatarsi and tarsi with narrow basal pale bands, which
to some extent involve the apices of the preceding segments,

Q. Head dark brown, with narrow-curved pale grey scales, brown and ochraceous forked scales
and small Aat grey ones at the sides ; antennae brown, basal joint black on the inside, with small white
scales, and with a grey sheen on the outside, second joint bright testaceous ; palpi black scaled, with
apical grey scales ; proboscis black scaled, with a pale median band ; clypeus deep brown, with frosty
=hzen,

Thorax black, the anterior two-thirds clothed with narrow-curved grey scales, palest at the
posterior edge of this pale scaled area, where they form a wavy line ; posterior portion of the mesonotum
with narrew-curved black and brown scales and numerous black bristles,  Scutellum brown, with narrow
curved dull creamy scales, and with eight black border-bristles to the mid lobe ; pleurae black, with
patches of white scales and pale creamy hairs.

Abdomen black, with narrow basal bands of white scales and very large and }'HH.'u"i.'t]' white and
ochraceous lateral projecting scales ; posterior border-bristles golden, short ; venter black, with white
acales. ch:: dark brown, the femora spotted and mottled with pale scales, the tibiac with small creamy
spots ; metatarsi and tarsi dark brown, with narrow pale ochraceous bands involving both sides of the
j:ﬁnls.

Wings with typical brown Cuwlexr scales ; surface of the wing with minute bristles ; first
submarginal cell longer and narrower than the second posterior cell, its base nearer the base of the wing
than that of the latter, its stem about one-fourth the length of the cell ; stem of the second posterior not
quite one-third the length of the cell.

Supernumerary cross-vein not level with the mid cross-vein, a little nearer the base of the wing ;
posterior cross-vein about two-and-a-half times its own length from the mid cross-vein ; sixth vein rather
densely scaled. Halteres dusky ochre.

Length—6 mm.  Habitar—Bonny, West Africa (Asnerr), and Gambia (Durron). Time of
caprure—July (Awxxerr), December (Durros).

Cservarians—NDescribed from a 5inglcl'52. somewhat denuded but easily told from all other
Culicidae by the curious abdominal lateral scales, which are certainly of generic importance. The spotted
legs give it some resemblance to Cwlex figripes, but the banded tarsi and proboscis and general ornamen-
tation will ar ence separate it.

XVI. Mamssnia wmifarnmis. THEOBALD
Mansenia afvicanns.  THeoRaLD
(Mowo. - Culicid. 11, p. 180 (Unifermis) and p. 187 (A fFicamus) (1901) Tueo.)

The collection contains ten specimens of this abundant African Mawssnia.  They were taken at
MecCarthy Island, in the marsh ar the back of the town, and were noticed to bite very viciously. A single
specimen was also taken in the prison at Bathurst, in October, the others were taken in December.
Dr. Dawmievs has shown this Mansswia to be an intermediate host of the Filaria,

After carefully comparing a fresh series of South Indian and Ceylon Mamsowiz with the ones |
described as M. afvicanns (Moo, Culicid. 11, p. 187), 1 am convinced they are the same as the Indian
M. wniformis. M. africanns must, therefore, sink as a synonym of M. awifermiz.  The thoracic ornamentation

very soon becomes destroyed, and the thorax has then a non-ornamented or uniform appearance.
:
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XVIL.  Urewotaewia cacraleocephala.  THEoBALD
(Mowa, Culicid. 1L, p. 256, 1901

I have described the @ of this species but not the g, a dcﬁ-.'r'lptiun of which is here given :—

& . Thorax like the female, but the metallic patches in front and the lines in front of the wings
very pale blue in certain lights. The head is brown and deep violet in the middle, with pale blue seales
on each side ; palpi brown, proboscis brown, swollen at the apex ; antennae banded brown and deep
brown, densely brown plumed.  Abdomen showing a pale apical ventral zpot on the fifth segment ; paler
ventrally than dorsally ; fore ungues unequal, the larger sickle-shaped simple ; mid and hind apparently
equal and simple, irregularly curved. Wings with brown veins, a line of metallic flat pale blue and
violet scales at the base of the costa and another av the base of the fifth long vein, posterior cross-vein

twice 1ts own ]:‘ﬂg[h dizstant from the mid cross-vein ; halteres with pale stem and brown knob,

Length—3 w0 35 mm.  Habitar—Gambia (Burperr @) and (Durron g ). Time of capture—
December.

Odsereations—The & is described from two fairly perfect specimens caught in a marsh behind the
town on McCarthy Island. [ feel certain from the thoracic ornamentation it is the male of UL caeraleocephala
{mihi) described from Bonny. ‘The chief difference from the female lics in the head being deep violet in
the middle, instead of p.n]c blue all over. The m:lrl\:n_-dl}' bright brown thorax with the metallic white and
pale blue ornamentation should at once separate it. I had 1o mount some of the legs of the g type in
balsam to make anything of the ungues. In doing so | mispliced them, so am not sure if the anterior

or mid ungues are unequal,

XVIIL. Corethia CErAtopIgones, M. sp-

2. Thorax pale brown to fawn with darker brown markings ; metanotum pale chestnut-brown ;
Ple-ur:u: rr.a].r: favn and cinerows 3 head brown, |1rn'|1-n.~ici5 and paIpi brown, with numerous rather long brown
hairs ; antennae banded brown and grey.  Abdomen very pale fawn to cinerous, with narrow dark brown
apical borders to the secgments, and dark brown at the sides, only partly, however, on the last two apical
segments ; abdemen hairy ; apex dark brown ; lamellae brown.

Legs multibanded, with brown and frosty grey on the femora and tibiae ; fore femora with six dark
bands and also the tore tibiae, apex and the basal band of both, Fﬂlﬂ ; metatarsus and first three tars
banded with dark brown in the middle, apical joint pale, ungues very small, simple, and equal ; mid tfemora
with r:i.ghl dark bands, tibiae with six, the tarsal are broadest, base and apex of hl::-th.jc-i:nts pai:: 3 Imetatarsi
and tarsi with very broad dark median bands ; ungues small, equal, and simple ; hind femora with eight,
and hind tibiae with seven dark bands, base and apex of cach pale, metatarsus with two median dark bands,
tarsi with a single median dark band.  Ungues small, equal, and simple.  Wings densely clothed with tong
brown hair-like scales, with three dusky patches on the costa, the median one where the sub-costal joins
the costa spreading on to it, the apical one spreading on to the first long vein, the basal one rather indistinct,
the median ;-'.].'-rcad across the wing—ﬁr:ld as a faint I.il,l::-il\ir\' band : the third !ung veln 1s E‘linﬂ}' darker
than the rest.  Wing fringe long and dense ; first submarginal cell considerably longer and narrower than
the second pt:slerit:r cell, 1ts base very ﬁlig]‘it]}' nearer the base of the 1.'.'i||g than that of the second pos-
terior cell ; its stem about one-fourth the length of the cell, not quite so long as the stem of the second
posterior cell ; stem of the latter less than half of the cell ; the second long vein carried a long way past
the |]1;L;-gim|_l CrOSS-Veln 3 supernumerary and mid cross-veins 5I=}ping towards the apex of the willg ; pos-
terior and mid cross-veins in one line.  Halteres pale.

Lemgrh—z2:5 mm.  Habitar—Gambia (Dr. Durrox). Time of capsure—December.

Odservationi—Described from a single @ taken by Dr. Durros on the sideof a tub on McCarthy
Island. It is the only African Corethra known, and can easily be told by the wing ornamentation and
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leg banding. ‘The specimen is described partly from a xylol-balsam preparation. The mouth is provided
with very distinct piercing lancets. It comes most near Corethra brasiliensis, but can at once be
separated by the leg banding, wing venation, and spotting.

The great extension of the second long vein past the marginal transverse vein is a very marked

character.
OTHER DIPTERA

Phigbotonrus.  Sp. ?

Several specimens of a large fowl-midge’ hatched out from pupae, taken in November and
December from a duck pond. The species is probably new. It seems to be common in West Africa.

Tabanns dorsevitta.  WaLker

Tweo specimens of this common West African gadfly, which bites severely, taken in mangrove
swamps and called by Dr. Durron the large Mangrove fly.

Gilosrima faugr}nmfpf_r. WikpEsMans
Var. fachinoides. Westwoon
Eight of this Tsetse fly were taken by Dr. Durrox in November. It bites viciously along the
river. It is clnﬁd}" related to the Glaing @.l:gﬂp.-nﬁ&i;, Wien., but constitutes a distinct 1.':1'ri¢t}', [t was
described by Westwoon as a distinct species. Mr. Avstex treats it as a variety of the type. Its
possible connexion with the Trypamosoma in man has been referred to before.
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