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. MALARIA IN THE MAHA OYA BASIN 93

of each revenue division in fhe basin has similarly been calcu]ated Graph 1, shows
the combined monthly morbidity rate for all hospitals, rural hospitals. and dispen-
saries and the average monthly rainfall ficures, calculated for all meteorological
‘stations in the Maha Oya Basin for the years 1927-50 (Table 1).

(¢) Seasonal Malaria. There are two fever seasons. The first follows the
inter-monsoonal rains which end the dry period of late January. Febr uary and early
March. The fever index begins to rise in April and generally keeps on rising until
~June, and thereafter begins to decline. The second fever season follows the inter-
monsoonal rains of October, which break the dry spell of August and September.
Here the morbidity curve begins to rise in ’\Tovember and reaches its peak in
January and declines thereafter.

In Graph 1, the first seasonal or spring rise of malaria can be seen for 1937, 1938,
1941 (peak reachedin July), and 1942. The second seasonal or autumnal rise is
evident in 1937, 1928, 1941, 1942, 1943 and 1944, The correlation with rainfall is
fairly close ; but monthly rainfall figures tend to be misleading. particularly in dry
months. Here one heavy burst of rain on a single day may double the month’s
averaze rainfall. Weekly malaria attendance and rainfall for the period under
review would have resulted in such a formidable graph that it Lad to be excluded.

(b) Epidemic Malaria. Epidemics of malaria every few vears have long been
known in the Maha Oya Basin. From Briercliffe (loc. cit.), one gathers that prior to
1900 such epidemics occurred in 1877, 1880, 1884, 1887, 1891, 1892 (¢, 1894 and
1895 (7). In each of these years the Negombo District is specifically rentioned as
having been involved in the epidemic. Only in 1892 and 1895 does he mention the
Western Province as having been affected, so that it is not certain whether the Maha
Oya Basin was also involved. Thus excluding the doubtful years or 1892 and 1895,
epidemics have occurred, involving part or whole of the basin. every three vears
(thrice) or four years (twice).

After 1990, epidemics have occurred in 1906, 1911, 1919, 1923, 1928-20, 1934-35,
1939-40, 1943 and 1945-46. Thus the first wave of these epidemics has occurred
every two vears (once), four years (twice), five yvears (twice) and six vears (once).
The gap of eight yvears between the malaria epidemics of 1911 and the influenza
pandemic in 1919, was bridged by a severe epidemic in 1914 in the Eastern Province
and Uva. Whether the Maha Oya Basin was also involved is not guite certain.
Gill (loc. cit.) believes that during the influenza epidemic of 1919 there was also a
malaria epidemic in January and February.

Of all these epidemics none was so unexpected nor so disastrous in its efect as the
epidemic of 1934-35. This has been o fully reported that it is not vroposed to
discuss it any further here. The various steps taken to deal with future enidemics
by organising malaria control measures in rural areas have already been described
(Rajendram and Jayewickreme, loc. cit.). Thus when the spring epidemic of 1939
occurred, an oreanisation was available for the first time to deal with snch an out-
break in rural areas. But it must be emphasized that the organisation was not fully
equipped and was vet short of trained personnel. It w as only &t the end of 1939
that the Malaria Tield Training Centre was set up at Kurunegala. while tie entomo-
logical measures for forecasting epidemics were put into effect only after the first
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wave of the epidemic wes over. These measures were entirely directed towards the
detection of the larva of 4. culicifacies in rivers and streams in all parts of the Inter-
mediate and Wet Zones, at * detector stations > called Subsidiary Observation Sites.
These sites along rivers were mainly examined by Sanitary Inspectors once a fort-
night. These examinations were to prove in future years of the utmost importance
in the control of malaria in Ceylon. No sooner was the vector reported breeding
at any of these sites oiling of all streams within a three-mile radius was undertaken.
If a number of contiguous sites were involved and the situation was deemed dan-
gerous a whole area was put under oil, until conditions improved. In this way later
epidemics were undoubtedly minimised, although never completely controlled.

1. The Epidemic of 1939-40 —Rustomjee (1944) has described briefly the
epidemics of 1939 and 1943 as they affected the whole of the Intermediate and Wet
Zones. As such these accounts deal with the Maha Oya Basin only in a general way.

Tn 1938 the south-west monsoon had been considerably below average, the rainfall
in September alone being ahove average (Table 1). The inter-monsoonal rains of
October were over 10 inches short of the average and the north-east monsoon which
~ followed was also a failure. In every month except January, when there was a
- slight excess, a deficit was recorded for the period November 1938 to March 19239.
- In spite of the slight excess recorded in Jannary 1939, the period January to March
- was one of acute drought and great distress, and the pooling in all rivers and streams
was resulting in a very high incidence of A. culicifucies. (The entomological data
will be discussed in a later section).

The oiling of rivers was begun on March Ist, 1939, but the organisation was not
capable of dealing with the epidemic that followed, which, though not so severe in
its effect as the 1934-35 epilemic, was more extensive in its distribution. It is also
obvious now that the oiling was begun too late, but this was probably due to factors
~ such as lack of spraying equipment, storage drums, and trained personnel in sufficient
~ mumbers to deal with the vast area involved. The drought wasso severe throughout
- the island that for the first time Colombo’s water supply had to be cut off for several
- hours a day as the reservoir, Labugama, situated in a very wet area with a rainfall
~of about 150 inches a year, had sunk to an unprecedentedly low level.

~ Towards the end of March (between the 23rd and 28th) light rain was experienced,
~and in the first fortnight of April rain fell ailmost every day. There appears to be a
wlose corrclation between the time of onset of epidemics and the normal seasonal
dses of malaria. According to Rustomjee (unpublished report), although the
amtumnal rise of malaria in 1938-39 was not marked ia the middle and lower catch-
- ments, the numbers attending hospitals and dispensaries were on a moderately high
Jevel (600-SG0 a day), until the attendance began to rise significantly almost every-
where on April 15th, 1939.  According to him the malaria incidence was maintained
a high level from the first week of January, 1939. The morbidity rates over the
hole basin were 959 in April, 2154 in May and 216 2inJune. In the upper catch-
ent the morbidity rate was over 10 times the normal along the river from Kegalle
Aranayake. Over the rest of the \‘1'1)01 catchment it was 6-10 times the normal.
the middle catchment, within the Giriulla-Ambepussa-Mirigama belt, the mor-
ity rate was 3-5 times in excess. In the lower catchment from Makandura to
coast the rate was 6-10 times the average. Thereafter the epidemic declined
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sufficient for a single round of spraying in the Narammala, Pannala, Polgahawela,
Kegalle and Rambukkana arveas. It was perhaps this round -of spraying which
stopped the incipient spring rise of malaria in 1946, By 1947 bDT had become
available to the Civil authorities, and uninterrupted spraying in the basin was
carried out throughout the vear, and subsequently in 1948, 1949, and 1950.

After the epidemic of 1945-46 the morbidity rate kept coming down gradually,
but at the end of the vear there was an autumnal vise with its peak in December
1946.  From then on morbidity has stezdily declined in the Maha Oya Basin.  The
fever scasons have scarcely been in evidence, though small peaks can be scen in
Craph 1 in 1048 (May'. 1949 (July) and 1950 (July and November!. The highest of
these peaks showed only a rate of 181 in May 1948, In years prior to 1946 such a
rise would have been considered insigniteant, as it would have been well below the
normal usually experienced at that time of the year.

The incidence of fever during the pericd 1948-50 has declined to levels never known
hefore. Thus the annual morbidity rate of 850 in 1950 wmay be compared with
that of 1944, a very healthy vear, when tze rate was 233*+. Or it may be compared
with that of 1941, another healthy year. when the rate was 336-3 to show to what
. low level malaria incidence has been reduced. On the other hand, in the epidemic
vears of 1939, 1943 and 1945 the annuzl morbidity rate recorded in the basin was
1,032:9, 454'7 and 870-2 respectively. Thus in 1948 after a spring epidemic had
been averted the morbidity rate fell to only 134-1. And after allowing for errors
in clinical diagnosis already referred to, it is quite possible that the dispensary
attendances recorded in 1943-50 may not have been due solely to malaria.

The rainfall experienced after the 1945-46 epidemic needs comment. The north-
east monsoon of 1946 sras well above average. In 1947 the south-west monsoon
was not up to average. particularly in May, but there were very heavy and unusual
rains experienced on two days in the middle of August, which caused devastating
tloods in many parts of the island. The October rainfall was above normal, but the
north-east monsoon which followed was a failure. Thus conditions were ideal for
a spring epidemic in 1948, which, however, did not arise. ‘

SPLEEN AND PARASITE SURVEYS

(«) Spleen Surveys. In the survevs described in this paper, all degrees of
enlargements of spleens have been classed together for the sake of convenience,
although at the time the examinations were carried out they were placed in their res-
péctive categories. These examinations were carried out at village schools in March
and September, and the results are summarised according to revenue divisions in
Table 3 (March surveys, 1936-50), and Table 4 (September surveys, 1946-42). The
March survevs were carried out without interruption from 1936 to 1941, and after that
there was a break due to the war from 1942 to 1946.  The surveys were resumed in
1947 and have been carried out ever since. The September surveys were an innova-
tion in 1946, and have also not been interrupted. The months of March and Sept-
ember have been selected as coming just prior to the spring and antumnal fever
seasons, when morbidity is generally at its lowest ebb. These’ months are also just
in advance of the spring and autumnal epidemic outbreaks. For purposes of future
reference the data in regard to these surveys for all the schools in each health area
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are given in Appendix I A (March surveys, 1936-50) and in Appendix 1 Td (Sept-
ember svrveys, 1946-49). The vosition of the schools in the various revenue
divisions is shown in Map 2.

The data recorded in Table 3 show that spleen rates tend to be highest imme-
diately after an epidemic, and that they tend to diminish progressively until the
next outbreak as pointed out hy Sivalingam and Rustomjee (1941). Thus, except
for the schools in the revenue division of Yati Nuwara, spleen rates ranging from
284 (Alutkuru Korale North A) to 892 (Kinigoda Korale) were recorded in 1936.
In fact in nine of the twelve revenue divisions spleen rates over 50 were recorded in
this year. These high rates were a consequence of the major epidemic of 1934-35.
In 1937 in only four revenue divisions were spleen rates of over 50 recorded. They
were Weudavili Hatpattu (68:1), Kinigoda Korale (59-7), Tumpane (581) and
Galboda Korale (51:4). A spleen rate of 42-8 was recorded in Dambadeni Hatpattu,
usually one of the worst affected areas in any epidemic in the Maha Oya Basin. In
1938 in no revenue division was a spleen rate of over 50 recorded. The mean spleen
rates for the period 1936-39 were 7049 in 1936, 30-3in 1537, 29-1 in 1928 and 181
n 1939. TIn 1939 five revenue divisions had spleen rates below 10.  They were
Yati Nuwara (1-2), Ratugampola Hatpattu (7'1). Alutkuru Korale North A (8-2),
Paranakuru Korale (9-2) and (falboda Korale (£'7). Hapitigam Korale (10:7) and
Pitigal Korale South (13-0) had spleen rates between 10-20. The remaining reve-
nue divisions had spleen rates ranging between 213 and 30-1.

In March 1949 after the spring epidemic of 1939 the mean spleen rate had risen
to 25-1. Only Tumpane (0-5) and Alatkuru Korale North A (6-2) had spleen rates
below 10. Five revenue divisions had spleen rates between 10-20, and in the rest
they ranged from 20°8 to 47-3. In March 1941, following the second wave of the
epidemic in 1940, the mean spleen rate dropped slightly to 22-4. Four revenue
divisions had spleen rates below 10, and the highestrate was 409 in Kinigoda Korale.
Further March surveys were then interrupted owing to the war.

The spleen surveys from March 1947 onwards are of great interest. They followed
the spring-autumn-spring epidemics of 1945-46. But the mean spleen rate was
only 6-7. In March 1948, 1949 and 1950 the mean spleen rates were only 2-4, 1-9
and 0- 9 respectively. These figures may be read in conjunction with the September
surveys begun in 194€ (Table 4). TIn September 1046 the rate of 12-9, definitely
showed the effect of the epidemic which had only recently begun to subside. But
from 1947-49 the mean spleen rate has progressively declined from 4-6 in 1947 to
0-8 in 1949.

(b) Parasite Surveys. These surveys werve carried out in schools in March
for the years 1938-41 and 1948-50, and in September from 1946-49. The results
are summarised according to revenue divisions in Tables 5 and €. The complete
results, tabulated according to schools in each health area, are given in Appendix
II A for the March surveys and in Appendix IT B for the September surveys.

The mean parasite rate each March during the period 1938-41 fOI‘Lthe whole basin
was 33 in 1938, 52 in 1939, 61 in 1940, and ¢ 3 in 1941, only Alutkuru Korale
North A registering a rate of zero for cach of the vears 1938-40.  Tn 1938, in addition
to Alutkuru Korale North A, Tumpane and Yati Nuwara also recorded no infections.

Al
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106 S. RAJENDRAM AND S. H. JAYEWICKREME

In the rest of the revenue divisions there were wide fluctuations in parasite rates,
and rates as high as 75 in Weudavili Hatpattu and 7-0 in Tumpane were recorded.

In 1939 the parasite rates were higher generally than in 1938. Katugampola
Hatpattu bad a rate of 9-2, Paranakwrn Korale 87, Dambadeni Hatpattu
75, and Yati Nuwara 7-1. In 1940 after the spring epidemic of 1939 the
mean parasite rate had gone 1ip to 6-1, and although Yati Nuwara, Weudavili Hat-
pattu and Alutkuru Korale North A had no infections the number of blood films
examined in each of these divisions was not verv high. Seven revenue divisions
had parasite rates of above 5, the highest being Pitigal Korale South with 156. In
1941 the mean parasite rate had come down to 43, Katugampola Hatpattu having
a rate of 16:0. Only two other revenue divisions had rates above 5.

From 1947 parasite rates have been uniformly low. TIn September 1946 (Table
6) a mean parasite rate of 82 was recorded. This was the highest recorded up to
then in any survey. and in Weudavili Hatpattu 28 blood films gave a parasite rate
of 25:0. This was due to the aftermath of the epidemic, which was then. beginning
to subside. In September 1947 the rate had come down to 0-4, and from then on
the rates have progressively declined, until in 1950 no infections were recorded at
the March survey.

VITAL STATISTICS

The vital statistics for all health areas in the Maha Oya Basin, for the period 1939-
50, are given in Table 7. The birth rates have become progressively higher, par-
ticularly in the period 1947-50, when it ranged between 341 and 35:3. A study of
the previous years is also interesting. Rustomjee (loc cit.) said that birth rates
tend to be higher just before an epidemic, and revert to normal within two vears
after an outbreak. The birth rates given in Table 7 bear out the truth of this state-
ment. Thus in 1942, prior to the outbreak of 1943, the birth rate was 32:7. In
1944 it had dropped to 30-1. Again after the epidemic of 1945, the birth rate drop-
ped to 27-3 in 1946, but by 1947 it had risen to 35'3 and has remained high ever since.

The crude death rates and the infant-mortality rates, given in Table 7, are highest
in epidemic years, as one would expect. Thus the death rates in 1939-40 were 16-1
and 15°1 respectively. Thereafter in 1941 and 1942 the death rates dropped to 11-1
and 131 respectively. During the epidemic of 1943 it rose again to 16-2, and re-
mained high at 157 in 1644. Tn 1945-46, also epidemic years, the death rates rose
~to 17-7 and 16:C respectively. Thereafter they have been decreasing steadily,
until in 1950 the crude death rate was as low as 9°6. The infant-mortality rates
have shown an exactly similar trend and have been highest in epidemic years. 1In
1939 the rate of 170 was the highest for the period under review. But since 1947
the rate has been coming down steadily until in 1950 it was 67.

There is an unavoidable discrepancy in the population and morbidity fizures
given in Tables 2 and 7. TIn the former table the population has been calculated
from the census reports of 1921 and 1946, and only that fraction of the population
of any revenue division which falls within the Maha Oya Basin has been taken into
account. The morbidity figures have been taken from all dispensaries and hos-
pitals situated in the basin. The population figures in T'able 7 are for all the health

areas, in and around the catchment. These health areas may be verified from Map
. :
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108 S. RAJENDRAM AND S. H. JAYEWICKREME

2, which shows the river basin and the revenue divisions that come within it. As
health areas correspond to revenue divisions, portions of Some of them lie outside
the eatchment, and the population figures of such areas have not been excluded
from the table. Tt is our intention to record all this data for future reference, sum-
marised according to each health area. Similarly, the malaria attendances include
hospitals and dispensaries which lie outside the catchment. In Appendix IIT is
recorded the vital statistics for each health area. lying in and just over the border
of the Maha Oya Basin.

The morbidity rates given in Table 7 are noteworthy for two reasons.  One the
high rates prevailing in epidemic years, and the other the decline particularly from
1948 onwards. The rate of 57 in 1950 is probably the lowest ever recorded. It is
certainly the lowest since statistical records were maintained.

BIONOMICS OF ANOPHELES CULICIFACIES

Since the first infected Anopheles culicifacies Giles was found by James and
Gunasekera (1913) at Talaimannar no other mosquito has been found infected in
Ceylon, except for a single gut infection in A. hyrcanus. Tn this section it is pro-
posed to give an account of the bionomics of A. culicifacies from data gathered
during the period 1935-30. These data record the monthly examinations made
at Malaria Observation Stations situated in the Maha Oya Basin. The origin and
nature of the work done at these stations has been described fully in our previous
paper and it is not proposed to recapitulate it here. Suffice it to say that these
Observation Stations were generally situated on or close to a river. The entomo-
logical observations included examination of dwellings by medns of hand catches in
the morning for adult mosquitos, trapping adult mosquitos from 6 p.m. to 8.30
p.m. in cattle-baited traps, trapping adult mosquitos in human-baited traps also
from 6 p.m. to 8.30 p.m., the examination of a selected mile of river-bed for larval
anopheline breeding in sand and rock pools and along the margins (banks) of the
river, and finally the examination of various types of breeding places in the village,
other than the main river or tributary, but including any minor streams. The
results of the examination of minor streams have been included with the main river
examinations to avoid unnecessary duplication of tables. It may be mentioned
here that in general the smaller streams follow the same features of behaviour as
the larger tributaries, and in times of drought show a greatly diminished flow of
water, with consequent pooling of the bed. Human-baited trapping was carried
out only from 1936-41.

At each Observation Station a selected number of houses was examined at monthly
visits by a Entomological (Field) Assistant, who in addition to his headquarter
station had three other stations allotted to him. These stations were worked in
rotation by the Entomological Assistant, assisted by two Field Attendants. The
adult mosquitos collected were despatched alive to the Colombg Laboratory for
examination, together with the preserved larvae, collected from various types of
breeding place. Control measures were promptly put into operation no sooner
A. culicifacies was reported to be breeding at any station. These examinations,
together with regular observations at larval dipping stations (Subsidiary Observation
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Stations, 1935-1950.
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: Height above o ] Pt of
Station fgjg{l( fseeeat .) River examined S Esrvation.
Alawwa 164 Maha Oya 1935-49
Aranayake 1000 Maha Oya 1935-46
Boyawalana 176 *Kuda Oya 1947-49
Bujjomuwa 150-200 Maha Oya N 1947-49
Galigomuwa — Galigomuwa O§a 1950
Girana 157 No river 1943-46
Giriulla i 130 Maha Oya 1935-46
Katana — Batapat Ela 1950
Kegalle 650 Kegalle Oyva 1935-48
Kondepaluwa —_ Maha Oya and Ragala Oya 1947-48
Kosgollegedera 300 No river 1947-49
Kudagammana 146 *Kuda Oya 1943-46
Maharachimulla 200 Pin Ela 1947-49
Makandura ~ 58 Gal Oya '1937-40
Mawanella 800 Maha Oya 1935-48
Meddapola 300 No river 1943-46
Mirigama 180 Kuda Oya 1940-46
Nakalagamuwa —_ *Kuda Oya . 1947-48
Narammala 189 *Kuda Oya 1940-48 B
Pannala 61 *Kuda Oya 1947-49
Pattanduwa — No river 1947-48 E
Pittawela — Maha Oya 1947-48
Polgahawela 252 Maha Oya 1947-49
Rambukkana 280 . Maha Oya 1935-48
Warakapola 250 Ambepusse Oya 1935-36

*Same river—Kuda Oya

Sites) throughout the Wet and Intermediate Zones from 1940, were chiefly respon-
sible for putting into operation river oiling measures. River oiling from 1935 to
1946 was the or‘lly anti-larval measure adopted. A list of the Malaria Observation
Sites with the particular river examined and the duration of the observations made
is given in Table 8 while their location is indicated in Map 3. The name Kuda Oyva
is given to a large number of different tributaries of the Maha Oya, and also to minor
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MALARIA IN THE MAHA OYA BASIN ERE

streams which are not included in

Map 3. The various Observation Stations are
also marked in this map. '

The larval rate as the term is used in this paper is defined as the number of larvae
per 100 dips from a standard ladle. All references to the adult of 4. culicifacies

- and other anopheline adults are confined to the female mosquito only.

In this paper no detailed reference is being made to anopheline mosquitos, other

than A. culicifacies, as it is proposed to write an account of the mosquitos of the Maha
Oya Basin at a future daté. The anoph

eline mosquitos recorded in this river basin,
apart from A. culicifacies, are A. aconitus Donitz, A. aitheni James, A. annularis
Van der Wulp, 4. insulaeflorum Swell, and Swell., A. barbirostris Van der Waulp, 4.
hyrcanus var. nigerrimus Giles, A. Jamesi Theobald, 4. karvari J ames, A. leucos-
phyrus Donitz, A. maculatus Theobald, 4. pallidus Theobald, 4. subpictus Grassi,
4. tessellatus Theobald, A. vagus Dénitz and A. varuna Ivengar.

(¢) Larval Habitat and Prevalence. All the data relating to the larval
bionomics of the vector are given in Tables 8-16.

1. Sand Pools.—In the Intermediate Zone A. culicifacies breeds prolifically in
times of drought, whenever the river begins to pool. In this zone the vector can
be regarded as being pre-eminently a pool breeder, showing no marked reference
for either sand or rock pools. The annual variation in the prevalence of A. culici-
Jacies and the total of all other anopheline larvae, expressed as a larval rate, is given
in Table 9 and Graph 2. In 1925 observations ‘commenced only in July, when the

GRAPH 2

55
A.CULICIFACIES S—
50 A -

- 1\ OTHER ANOPHELINES ~=-

a5 I\
49
35 |
30

25

20 |

NUMBER OF LARVAE PER 100 DIPS

E ; : 38 39 40 41 ‘42 43 ‘44" 45 26 47 ‘48 ‘49

o7

35 56

The prevalence of Anopheles culicifacies and the total of all other ancpheline
larvae breeding in sand pools.
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second wave of the autumnal epidemic which commenced in 1934 was beginning
to subside. The relatively high larval rates for A. culicifacies and the total of all
other anopheline larvae recorded from 1936-38, which were non-epidemic years, were
due to the fact that in these years control measures were spasmodic and poorly
organised. In 1939, although emergency river oiling was carried out from March
Ist, the organisation was still handicapped by lack of equipment and trained per-
sonnel, and it was not possible to avert an epidemic. The annual larval rate of 31-62
for A. culicifacies in 1939 was the highest recorded during the period under review.
It is also interesting to note that the larval rate for the total of all othes anopheline
mosquitos was generally higher from 1936-39 (range 22+ 44-51- 60), than at any other

period except 1944, when it was 42°6. : %

TFrom 194G up to 1946 when river oiling became progressively better organised.
as a control measure, the larval rates for A. culictifacies never reached the high
level of earlier days. The only exceptions were in the epidemic years of 1943 and
1945, when the Jarval rates were 14-16 and 3-84 respectively. Tn 1946, in the early
part of which heavy breeding was going on, the larval rate was 1-28. Tn the period
1947-50 the larval rates were 4-81 in 1947, 0°38 in 1948, 0-63 in 1949 and 0 in 1950.

In Table 9 is summarised the annual variation in the prevalence of 4. culicifacies
for all the Observation Stations in the catchment. In Table 10 is given the annual
variation in larval rates for each Observation Station. Up to 1939 some of these
larval rates for individual stations were exceedingly high, even in a non-epidemiec
year such as 1938. Thus at Alawwa, Makandura and Rambukkana the larval rates
in 1938 were 39:73, 26-40 and 2045 respectively. In the epidemic year of 1939 some
of the stations recorded even higher catches of A. culicifacies, and at Rambukkana,
Giriulla and Mawanella larval rates of 69-50, 53-81 and 3387 respectively were
recorded. Since 1939 high larval rates were only recorded in 1943, when at six
stations the rates ranged from 10-33 at Aranayake to 28:86 at Rambukkana. In
the epidemic year of 1945, the highest larval rate was only 761 at Rambukkana.
This was a year of almost uninterrupted river oiling in the basin from January to
October. In the early part of 1946 there was still fairly heavy breeding of A. culi-
cifacies taking place particularly at Giriulla and Rambukkana, when larval
rates of 5-38 and 3-45 were recorded. After 1946 the ofity high larval rates for the
vector have been at Bujjomuwa in 1947 (9-82) and 1948 (3°61), and at Boyawalana
(5:21) in 1949.

In Table 11 is given the larval rates at monthly examinations made at Alawwa,
Giriulla, Mawanella and Rambulkana in 1938 and 1942 (non-epidemic years), and
1939 and 1943 (epidemic years). In general, in a epidemic or non-epidemic year
the larval rates are much higher in the period January-June, than in the period July-
December. The stations selected are all notoriously unhealthy ones, and the heavy
breeding of A. culicifacics in the early part of the vear is due to the fact that the
north-east monsoon is generally the weaker monsoon of the two and often dry
conditions set in by late December or early January. During the second half of
the year high catches in August and September are not unexpected, as these are
relatively dry months. If the monthly examination were to be carried out in the
second half of December high catches would not be uncommon, as pooling may have
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commenced by then. In Table 11 is recorded some exceedingly high larval rates,
notably at Rambulkkana in March and May 1939, when rates of 203:57 and
216-30 were recorded. i

2. Rock Pools.—A. cdlicifacies breeding in rock pools is summarised in Table
9. Tt will be seen that the annual larval rates are highest in the epidemic years of
1939-40, 1943 and 1945-46, apart from the period 1935-38 when A. culicifacies was
breeding virtually unchecked in both sand and rock pools. In Graph 3, the larval

GRAPH 3

A.CULICIFACIES

OTHER* ANOPHELINES _ __

100 DIPS

NUMBER OF LARVAE PER
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The prevalence of Anopheles culicifacies and the total of all other anopheline
larvae breeding in rock pools.

rates for A. culicifacies and the total of all other larval anopheline breeding in rock
pools is given for the period 1935-50.

In Table 12 is recorded the annual larval rate recorded for 4. culicifacies at Arana-
vake, Giriulla, Kegalle, Kudagammana, Mawanella, Rambukkana and Warakapola.
These are the seven Observation Stations in the Maha Ova Basin where the river-
bed is rocky. At Rambukkana very heavy breeding of A. culicifacies has occurred,
particularly from 1935-41. It was at this station, Giriulla and Mawanella that one
could invariably obtain A. culicifacieslarvae, as some of the rock pools are high above
the level of the river-bed, particularly at Giriulla, and were often evaded by oiling

gangs.

The larval rates recorded for A. culicifacies at monthly examinations of rock pools
at Giriulla, Mawanella and Rambukkana in 1936, 1938 and 1942 (non-epidemic
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MALARIA IN THE MAHA OYA BASIN
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vears). and 1939 and 1943 (epidemic years) are given in Table 13. Once again it
will be seen that breeding in the first half of the year is more general than in the
second half of the year. At Rambukkana in 1939 very heavy breeding was taking
place in several months of the year, notably in August and December, when larval
rates of 192:22 and 190 respectively were recorded.

3. Margins (banks) of Rivers.—The occurrence of 4. culicifucies along the
banlks of rivers is nsually of negligible importance, compared with its prolific breeding
in sand and rock pools. The larval rates for the period 1935-5¢ are sammarised in

TABLE 14

Annual variation in the larval prevalence of A. culicifacies and the total of all
other anopheline larcae caught along the margins of rivers and streams at
Malaria Obscrvation Stations dwring the period 1935-1950.

Namber A. culicifacies l Other anopheline Especies
Ygar :[)l‘fps Number of | Larval { Number of Larval
larvae rate { larvae rate

1935 31815 470 1-43 3276 10-30
1936 51531 221 0-43 17124 33-22
1937 15324 289 E 0-65 15831 31-93
1938 48700 242 0-50 25943 53-27
1939 49785 1432 2.88 15746 31-63
1940 59445 - 380 0-64 9177 15-44
1941 58650 N 25 0-04 8135 13-87
1942 58360 42 0-07 10883 18-65
1943 64490 213 0-33 9744 15-11
1944 75840 97 0-03 11524 15-16
1945 67310 284 0-42 5375 7-99
1546 59305 52 0-08 5381 9-07
1947 70515 17 0-02 7673 10-88
1948 69985 45 0-06 6913 9-88
1949 52965 50 0-09 4269 8-06
1950 46095 0 0 3898 8-46

Table 11. TIn 1939 a larval rate of 288 was recorded, but since then larvae have
been found in insignificant numbers.

4. Tillage Breeding Places—The prevalence of the vector in all types of
village breeding places, summarised. in Table 15, shows that its presence in such
situations is of even less importance than along the margins of rivers and streams.
In practice these breeding places were never treated at all. In Table 16, is given a
summary of the results of examination of different types of viilage breeding place



