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Field Investigations on the Bionomics of Anophe les sergenti. Theo. 
in Israel during the years 1961-65(*).

by
Zvi Saliternik'**’

I n t r o d u c t i o n

The species of Anopheles sergenti. Theobald (1907) has been found in 
the Canary Islands, North Africa, Yemen, Aden, Iraq, Saudi Arabia, Jordan, 
Israel, Syria, Lebanon and Turkey.

A. sergenti has been found throughout Israel (1, 8, 19), but mainly in 
the Dead Sea area and in the Beit-Shan, Jordan and Hula valleys (12).

A, sergenti breeds chiefly in fresh water collections, of slightly shaded 
and slowly moving water of small pools, seepages, irrigation systems and in the 
shallow edges of slow moving streams - particularly under pebbles and rocks (8, 12).

The optimal breeding conditions for A. sergenti are: temper- atures 
between 23-28°C; pH 7. 0 - 7. 5; and salinity up to 0. 6% (12).

. The author noted (12) variations in the pattern of pigment spots on the 
fronto-clypeus of the head and on the palmate hairs of the thorax and the first 
abdominal segment in larvae of A. sergenti.

In Israel, adults and larvae of A. sergenti can be founu through- out the 
year, with a maximum from September to November and minimum in January- 
March (12). Farid (5) found in the Jordanean section of the Dead Sea area the highest 
density in the winter and the lowest in July- August.

Adults hide in human dwellings and animal sheds between cloth folds, 
on spider webs and rafters. Outdoors they hide mostly in caves and crevices on 
hillsides (4, 12, 16).
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The normal flight range of A. sergenti in Israel was up to 2 kms.
(8), hut in the Dead Sea area and in the Jordan valley the flight range in the 
fi'i'mn reached 6,5 kma (16).

Females were observed biting men and animals indoors and outdoors (12).
In Israel ana Jordan and in several oases in desert areas of other 

countries A. sergenti was considered to be a serious vector of malaria (3,
4, 8, 9, 11, 16).

Dissections of A. sergenti, carried out by Kligler (1930), Lumsden 
and Yoffe (1950) in Palestine, Farid (1940) in Egypt and in Jordan (1954), 
showed a natural infection rate of 0.6 -  2.7%, with sporozoites in their 
glands.

The distribution of Plasmodium malariae in semi-arid areas in 
Egypt (3) and the outbreaks of Plasmodium falciparum in the autumn in 
Palestine (8) coincided with that of_A. sergenti. A. sergenti was the only 
native vector transmitting malaria in Israel (12) in the last few years.

In Eastern Saudi Arabia and the Siwz oases of Egypt malaria trans
mission by A. sergenti could be interrupted by DDT sprayings (10). In 
Israel, there has been only partial success in the interruption of malaria 
transmission by A. sergenti after the first DDT residual sprayings (12).
In Jordan, DDT residual sprayings were ineffective in stopping malaria 
transmission, despite the fact that dwellings were sprayed regularly for 
3 consecutive years (4). In Dakhla and Kharga, Egypt (1946-4^), an in
tensive larvicidal campaign with 5% DDT in fuel oil (4. 0 ml/m ) led to 
disappearance of A. sergenti and the interruption of malaria transmission 
for two years after the termination of larviciding operations (10). In 1965 
(2), Chang came to the conclusion that the interruption of malaria trans
mission by residual sprayings may be achieved only in areas where A. 
sergenti is a domestic species, resting mainly inside houses, while in 
areas where A. sergenti is exophilic in its resting habits, measures 
against dults should be supplemented by measures against larvae.

Recommendations were given, in Jordan and in Israel already in 
1955-56, to introduce operations against larvae of sergenti in the frame
work of the Malaria Eradication Program (5, 12).

During the years 1961-65, we undertook additional field investi
gations on the bionomics of A. sergenti to devise appropriate measures 
for the eradication of malaria. We were interested in finding out: why 
mosquitoes concentrated in caves; why there was a high population density 
of A. sergenti in the Dead Sea area also in the winter; why indoor residual 
spraying failed to stop the transmission of malaria.



Unfortunately, we were unable to observe large numbers of A. 
sergenti in the Dead Sea area due to their scarcity, difficulties in finding, 
collecting and transporting them and working with them under adverse 
climatic conditions.

Breeding of sergenti.

During the years 1960-65, we collected and identified monthly 
anopheline larvae, throughout Israel. We discovered approximately 115 
breeding places and made 202 collections and identifications per year.

During the years 1957-1965 A, sergenti was found breeding alone 
in 62% of the cases, in association with A. superpictus - 22%, with A. 
hyrcanus - 7%, with A_ algeriensis - 6%, with A. claviger - 1%, and the 
rest 2% - in association with A. superpictus + A. hyrcanus or with Â  
superpictus +_A. algeriensis.

69 - 81% of the breeding places were springs, seepages, leak
ages and small pools of water. 19 - 31% were vadies and drainages.

A. sergenti bread throughout the year with a maximum in October- 
November (55. 5%) and a minimum in January-March (1. 7%) - (Fig. 1) -  mostly 
seepages and leakages. (See Piet. I). In one exception - the Dead Sea 
area -  dense breeding was observed also during the winter months. We 
found that some reasons for this phenomenon are:
(1) The rain (about 55 mm. annually only), during the months of Decem
ber through February, tends to collect in numerous small pools and re
duce the chloride content of the existing small water collections.
(2) Unlike other places of the country, the scarce rains did not wash away 
the larvae on this low point.
(3) The water temperature in the winter is about 24°C, which is the optim
al breeding temperature for_A  ̂ sergenti.

Intense breeding of Â  sergenti Was found also near settlements 
that were regularly sprayed with DDT for many years, because of its exo- 
philic resting habits.

In spite of the intensive breeding, adult A. sergenti could scarcely 
be collected in homes and stables, due to indoor residual spraying. They 
chould only be found in large numbers in few caves. We chose, therefore, 
Neot Kikar for our field observations. Neot Kikar is a small isolated farm 
founded in 1959 at the most southern point of the Dead Sea, 400 metres be
low sea level. It has the most ideal conditions for A. sergenti: hot an dry
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climate; numerous suitable breeding places; sources for blood, i. e. men 
alnd animals; the only place in the country where caves and crevices - 
natural hiding places - are found.

We always took in consideration that all buildings of Neot Kikar 
had been sprayed at least twice annually with a 5% emulsion of DDT 
(2 gm/m2) and that all animals of the farm were regularly sprayed, 
every two to three weeks with 1% of Hexalon - a product of BHC.

Bionomics of A. sergenti inside a crevice.

We studied inside the crevice: why adult A. sergenti flock there 
for hiding purposes; fluctuation of population density; and the influence of 
the presence of animals (sprayed and unsprayed) on the female population

We selected a crevice situated 3 kms. north of Neot Kikar, where 
only occasional cattle were found in the vicinity (see pictures 2 - 4 ) .  The 
crevice was 80 cm. high at the entrance and several metres deep. After 
the rear was cemented, the depth was 1. 5 metres. Mosquitoes hide in
side between stones and pebbles. From July 1961 to November 1963, we 
made 28 collections, once a month. A total of 2230 adults of A. sergenti 
were collected.

Since A. sergenti mosquitoes hide between pebbles, often change 
their resting places because of changes in temperature, humidity, light
ing and draft conditions in the surroundings, a regular aspirator could not 
be used for collecting them. We used the following method: a white sheet 
was SDread out on the floor inside the crevice and a second sheet covered 
the entrance. The place was sprayed with a pyrethrum aerosol behind
the second sheet and the fallen mosquitoes were collected, identified and 
counted.

Data were also obtained on the temperature and relative humid
ity inside and outside the cave. Table 1 shows that adult A. sergenti 
were found throughout the year and there were large fluctuations in their 
population. Table 2 and Fig. II show that the temperature inside the 
crevice during the time of collection was equal to the mean monthly 
temperature outside in the shade, whereas the relative humidity inside 
was higher in March-October and lower in November-February than the 
mean monthly humidity outside. Those microclimatic conditions enabled 
the development of Plasmodia in A_. sergenti females throughout the year. 
We can therefore conclude that the difference in humidity, inside and out
side, is  the determining factor for regulating population densities of A. 
sergenti. During the winter months, we found A. sergenti dispersed also 
in various superficial holes and fissures of the limestone rocks, protected 
from light and wind.
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Data were also collected on the effect of the presence of animals 
in the vicinity on the mosquito population inside the cave. We found: the 
male population was always high (up to 85%); the presence of cattle at 
night in the vicinity increased the female population in general, and those 
with fresh blood in particular. The numbers of those with fresh blood 
were considerably reduced when the cattle was recent (1-2 weeks) sprayed 
with Hexalon. *

The Use of Light Traps for collecting of A. sergenti. **

In 1937-39, long before the start of indoor DDT spraying in this 
country (1945), we found hundreds of A. sergenti (males and females) in 
rooms, stables and animal sheds, especially in the Beit-Shan and Jordan 
valleys. In 1938, the author found hundreds of mosquitoes hiding between 
pebbles of a stone fence around Nir-David (Beit-Shan area) and in 1948 - 
many_A. sergenti in a deep trench near Ein-Gev (Jordan valley). But, in 
generaly, he rarely succeeded to find remarkable numbers of 7L sergenti 
outdoors, except in caves and crevices.

We attempted, sometimes, to collect adults of A. sergenti by the 
use of the New-Jersey light trap. Already in 1955, we collected with the 
aid of the above-mentioned trap, 115 A. sergenti in Shaar-Hagolan (Jordan 
valley), and in 1956 we collected 102 A. sergenti in Maoz-Haim and 22 in 
a concrete shelter, sprayed with DDT 3 days previously, in Tirat-Zvi 
(both in Beit-Shan valley).

Collections were carried out also in Neot Kikar (Dead Sea area) 
in 1964-65, as shown in Table 3. Significant catches could be made with 
the aid of the CDC miniature traps, when dry ice was put in use. The 
relative number of sergenti collected by this method in 1965 increased 
from July to October, reaching the peak in October.

Irritability effect of DDT on_A. sergenti mosquitoes.
Mosquitoes of A. sergenti found in DDT sprayed rooms showed 

a significant irritability effect.

* 11 fem ales of A . sergenti, caught w hile b iting  a horse and cow sprayed w ith H exalon 6-8 
days previously, died w ithin a few hours.

** In addition to ligh t traps and to the regular aspirator, we co llected  large num bers of A . 
sergenti w ith a battery  sucking equipm ent (13), as shown on Picture 5 . We co llec ted  m any 
adults of A . sergenti also in an ordinary m osquito n e t-cag e  introduced -  w ith the sleeve 
open -  inside a dark com er in a crev ice , free from draft, during the  night (15),
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A. sergenti were seen repeatedly entering, biting and leaving the 
rooms sprayed with DDT.

The following two observations were undertaken on the irritability 
status of A. sergenti to DDT under natural conditions in a cave-fissure of 
Neot Kikar, where the mosquitoes can easily enter and escape:

a) On the 4.10.1961, two pieces of black cloth were hung inside 
the. fissure, separated by 30 cm. Many adults of A. sergenti 
were seen'clinging on both pieces of cloth at the 5.10.1961, and 
on the morning of the 7.10.1961.

On the 7.10.1961, one piece of cloth was removed and re
placed by another cloth impregnated with a 5% solution of DDT 
in kerosene 24 hours previously. On the 8.10. 61, no mosquit
oes were seen on both cloths and inside the whole fissure. The 
treated cloth was then removed and replaced again by the un
treated cloth. On the 10.10. 61, no mosquitoes were seen. On 
the 16.10. 61, few of them were seen and many of them on the 
19.10.61.

b) In May 1961, a crevice was chosen, similar in size and 
opening to the crevice used for observations on the fluctuations 
in population densities - 3 metres away.

After examination and proving that mosquitoes concentrated 
in both crevices, the new crevice had been sprayed with a 5% 
solution of DDT in kerosene. Monthly collections of adult mos
quitoes were made in both crevices, with the use of pyrethrum 
aerosol and sheets on the floors and at the entrances.

During 6 operations in May-September, no mosquitoes were found 
in the DDT sprayed crevice, whereas in the unsprayed crevice 545 A. ser
genti were found.

All the above findings show that there is a definite irritability 
effect of DDT spraying on A^ sergenti mosquitoes.

Observations on Biting and Resting Habits of A. sergenti.

In July-August 1961, a total of 119 females of Â  sergenti were 
collected while biting two men, who exposed their legs (outside) on seven 
different nights in the Neot Kikar yard.

From August 1961-November 1963, seven additional observations 
were made indoors - in the dining-room of the above-mentioned farm
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sprayed with DDT 10-63 days beforehand. The following procedure was 
carried out: four men exposed their legs and arms for 6-8 hours (the 
floor was cleaned and the door left open beforehand). A trained anti
malaria inspector observed and identified the mosquitoes. He also fol
lowed up their resting and flight movements. The room was then ex
amined for mosquitoes, the door was left open for the rest of the night 
and the room re-examined at 5 a.m .

Results: A total of 70 A_. sergenti and 3 A. multicolor were observed 
entering and biting. Some rested after biting for a few seconds on the 
DDT sprayed surfaces and then flew out. Others left the room immedi
ately after biting. No mosquitoes were found in the room at the end of 
the observation. One male and 5 females of A  ̂ sergenti with blood and 
one female of A. multicolor were found on two occasions in the early 
morning between a broken window and the screen, trying to escape.

An all-night observation was made in May 1964 in a living room 
sprayed 6 days previously with DDT, while 3 men slept and the door was 
left open. Between 8 p.m. and 9p .m . about 20 females were seen - all 
presumably A. sergenti (because 8 females with fresh blood were caught 
and identified as A. sergenti) .

The mosquitoes were seen resting for several seconds on the 
ceiling and walls, and then disappeared. At 4 a .m ., 3 female of A. 
sergenti with blood were caught while resting briefly on the ceiling.
At 5 a .m ., 6 males and 12 females (all A_. sergenti) - 2 with blood -  
and 3 A. multicolor females with blood were caught. At this time, the 
female A. sergenti did not attempt to bite the sleeping men. Our guess 
was that the early morning entrance of the mosquitoes (30% males) were 
mainly for hiding purposes.

From June 1961 to October 1963, 27 collections of mosquitoes 
were carried out between 9 a.m . and 11 a .m ., using a pyrethrum aero
sol spray and sheets spread out on the floors and beds in three coaches 
(fully furnished with deffected screens). A total of 108 A. sergenti 
were collected, despite the fact that these rooms were sprayed 8 times 
with DDT. As 46% were males (24) and females without blood (26), we 
may assume that they entered mainly for hiding purposes. There are 
no suitable hiding places in the hot and dry Dead Sea area, except some 
caves and crevices. The females which sucked blood could not leave the 
rooms, because the windows were screened. In 1962, a few mosquitoes 
of A. sergenti were found hanging among clothes in an unsprayed room.
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On May 27, 1963, 21 female A_. sergenti (67%) with fresh blood 
were collected on a wall of the open calf shed in Neot-Kikar, together 
with'Culex pipiens molestus (7%), Culex tritaeniorynchus (3%), Aedes 
caspius (16%) and A. multicolor (7%).

Additional observations were made from August 1961-February 
1962 in Neot Kikar, inside two empty wooden huts 3 x 1.7 x 2 m, (one 
door, 2 screened windows and two narrow openings for mosquitoes to 
enter). The huts were placed on each side of the cave, where A. ser- 
genti concentrated.

Results: There were approximately 50 times as many A . sergenti in the 
cave as in both huts.

On September 11 and 14, 22 A_. sergenti were collected in one 
structure and 27 in the other.

On September 16, the door of one structure was left open. The 
next morning, 2 males and 24 females of A_. sergenti were found in the 
hut with the open door and only 1 male and 9 females in the hut with the 
closed door.

Two men slept in one structure and two dogs in the other on Oct-
ber 5th. On the next morning, 2 males and 3 females of A. sergenti

were collected in the hut, where the men slept, whereas 2 males and 11
females were collected in the hut where the dogs slept.%

2 walls of one hut were sprayed with a 5% solution of DDT in 
kerosene (2 gr/m^) on October 16th. 2 A. sergenti were found dead there 
the following morning; 12 were found alive in the other, unsprayed, hut.

94 A. sergenti mosquitoes were collected on November 20th from 
the cave and placed in the closed hut with 2 walls sprayed with DDT on 
October 16. Only 8 mosquitoes rested on the sprayed walls during the 
observation time of one hour. The others rested an the unsprayed walls. 
On the following day, all 94 were found dead.

On January 1st, 1962, men slept in beds in both huts with the 
doors open. The next morning -  in the unsprayed hut 5 male and 37 fe
male _A. _sergenti_were found. In the sprayed hut (October 16) -  9 female 
A. sergenti (which died within 12 hours) were collected from the unspray
ed walls and an additional 6 males and 13 females were found dead.

From the above observations on the biting and resting habits of 
A. sergenti we can conclude that:
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1) They enter during the night hours for feeding and in the early hours of
the-morning, mainly for hiding.

2) In an unsprayed calf shade they rested on the wall after biting, while they 
tried to escape immediately after biting in a room sprayed with DDT.

3) _A. sergenti is  more attracted to animals (especially dogs, as shown also 
in our next chapter) than to man.

4) All mosquitoes died during the night in a closed room partially sprayed,
i .e . on 2 walls, with DDT.

Identification of female A. sergenti blood meals.

According to Garret-Jones (6), 27.5% of 229A_, sergenti gave blood 
smears positive for human blood being collected in human habitations, and 
4.0% of 175 _A. sergenti gave positive blood smears from other resting places, 
that were unsprayed, in 1960 (Morocco and Saudi Arabia).

We made 88 blood msear tests on female A. sergenti collected in the 
cave at Neot Kikar. The blood smears were tested by the precipin test on 
behalf of the W.H.O. at the Lister Institute of Preventive Medicine, Eng
land. The results were negative for men and positive for animals, i .e .  
dogs 50% *); bovids - 33%; unidentified mammals -  15% and pigs -  1%.

Although the sample was small, certain conclusions can be suggested:

1) An added confirmation of the zoophilic nature of A. sergenti species**

2) Many adults of A. sergenti were found inside human dwellings and in 
animal sheds in the past - before beginning of DDT sprayings in 1945.
They are rarely found inside dwellings today, even in the Beit-Shan area, 
where intensive breeding still continues and DDT sprayings ceased six 
years ago.

3) Some_A. sergenti feed on man in DDT sprayed rooms, but leave immedi
ately after biting. Before they find suitable resting places they disperse, 
subsequently mixing with the zoophilic population and make it difficult to 
trace their blood source in DDT sprayed areas.

* In October 1959, the author co llected  in Ein-G ev (Jordan V alley) from a dog kennel 20 fem ale  
A . sergenti -  all w ith fresh blood -  one day after the se ttlem en t was sprayed with DD T.

** In 1953, m any A. sergenti appeared in Kfar-Nahum  and Tabha (Jordan V alley ). Both p laces are 
situated more than 4 kms from breeding p laces of A ,  sergenti and pigs were grown th e re . The 
m osquitoes disappeared com pletely  after the anim als were k ille d .
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Tests on the susceptibility of larvae and adults of A. sergenti to residual 
insecticides during the years 1959-1964.

Singh and Gad (17, 18) found that in Jordan there exist a slight de
crease m susceptibility of adults of^A  ̂ sergenti to DDT in the Dead Sea 
area. The tolerance of the larvae to DDT is higher in the winter and the 
larvae of A. sergenti become resistant to dieldrin in the Dead Sea area due 
to the insecticide pressure by larvicides. This resistance to dieldrin was 
later confirmed .(7, 20).

From 1959-63, we made 20 susceptibility tests on larvae of A. 
sergenti, using WHO kits and method. The larvae were collected in the 
Beit-Shan valley, Western Galilee and the Dead Sea area.

Results:

No. of tests Insecticide Range of LC_.50

7 DDT 0.002-0.004 p .p .m .
5 BHC gamma isomer 0.0015-0.004 "
8 Dieldrin 0.0015-0.028 "

Seven susceptibility tests were also carried out on adults A_. sergenti in 
1961, 1963 and 1964. All the mosquitoes were collected from a cave 
situated 7 kms. north of Neot Kikar. The extremely unfavorable hot and 
dry climatic conditions caused high mortality and the area was far from 
any laboratory. Therefore, the results were made by roughly measuring 
and read only immediately after one hour of exposure.

Results:

The range of LC50 to DDT varied from 0.14-0.7%.
The range of LCg” to Dieldrin varied from 0.2-0.5%.
The range of LC to Dieldrin varied from 1.4-2.3%.90
Similar results were obtained in 23 tests, using a simplified 

method by small test tubes (14).

S u m m a r y  and C o n c l u s i o n s
1) Field investigations on the bionomics of A. sergenti were found necess
ary because this mosquito remained the only malari vector in recent years 
and DDT spraying did not interrupt malaria transmission.
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2) The main breeding places of A_, sergenti in Israel are small man-made 
water collections. Intensive breeding and adults continue to be present in 
the Dead Sea area also in the winter, because peculiar climatic and topo
graphic conditions exist.
3) Caves and crevices proved to be the preferred daytime shelters of A. 
sergenti. Dim light, absence of draft, temperature and suitable humidity 
seem to be the major determining factors. Large fluctuations of the popu
lation of_A. sergenti were found in a crevice because of outside climatic 
changes, changing of breeding places, unfavorable hiding conditions out
side, presence or absence of blood hosts in the vicinity, livestock spraying, 
inside residual DDT spraying, etc.

4) More than 800 A_. sergenti were caught with light traps. Mosquitoes 
were also collected with a battery-sucking equipment and an ordinary 
mosquito cage with an open sleeve, in a dark corner in a crevice.

5) A. sergenti were:found to be exophagous and endophagous, biting both 
men and animals, but showed more zoophilic than anthropaphilic charact
er. Their concentrations and fluctuations depend on the presence and 
movements of blood sources. Precipitation tests on 88 blood smears of
A. sergenti collected from a cave inside the farm Neot-Kikar, not sprayed 
with DDT, were negative for man.

6) The irritability effect of DDT sprayed serfages was well marked in A. 
sergenti. Nevertheless, they were observed to enter DDT sprayed rooms, 
bite man and then disappear. In one case, all mosquitoes released (94) 
inside a closed empty room with two walls previously sprayed (one month 
previously) with DDT, received a lethal dose during the night, although 
only 8 were seen resting on the DDT sprayed surfaces during the first 
hour after release.

7) No physiological resistance of larvae of A_. sergenti was found to DDT, 
BHC and Dieldrin.
8) The failure to stop malaria transmission during the first years of in
door DDT sprayings in Israel and Jordan was probably due to the exophilic 
character of_A, sergenti, No indigenous cases of malaria have been re
ported in Israel since 1964, despite the continued intense breeding of A. 
sergenti. The possible explanations are: malaria carriers are not present 
in the breeding areas of A. sergenti; indoor DDT spraying for many years 
markedly reduced the contact between A . sergenti and man.
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1. One of the breeding places 
of A . sergenti
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2. The farm with calf shed 
and the cave



3. The two wooden structures on both sides of the cave

4. Crevices in limestone hills

5. Collections of mosquitoes from the cave 
chamber with the aid of a battery sucking 
equipment:
1. Container with switch and batteries inside
2. Motor
3. Nylon net
4. Plastic cylinder
5. Rubber cork
6. G lass  tube
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T ab le  3 . C o llec tion  of A . sergenti w ith aid  of lig h t traps in N eot K ikar.

a) N . ] .  L ight T rap .

D ate Species of Mosquito Number %

1 7 .1 0 .6 1 A . sergenti 21

27 6 2 8 .5 .6 4 A . sergenti 15 5 .3
A . m ultico lor 21 7 .5
Culex tritaeniorvnchus 52 18 .5
Aedes caSDius 193 68 .7

T otal 281 loo*;

b) 6 CDC m in iature  lig h t traps in 1965 (+ dry ice)

D ate T otal N o. of 
m osquitoes caught

N o. of A. sergenti
caught
No. %

7 .7 .6 5 ,  8 .7 .6 5 575 248 43
3 .8 .6 5 431 143 33
6 .9 .6 5 173 87 50
2 8 .1 0 .6 5 276 160 68

T otal 1455 638 44%

N ote: No A . sergenti m osquitoes w ere caught by the sam e 6 CDC m iniature  traps in 
the H ula area { 2 6 .7j 3 1 .8 ; 5 .1 0 ; 16 .11 ; 2 9 .1 2 ;) ,. in Kurdani area (1 6 .8 ), in Gan=Shmuel“ 
H adera a rea  (1 4 ,7 ; 1 0 ,8 ; 1 5 .9 ; 13 .10 ; and 25 .11 ) and in Vadi Rubin-Rehovot area  (6 ,1 2 ). 
In these areas breeding of A . sergenti was rare ly  found.
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Table 1» Catches of A . sergenti m osquitoes, counted once m onthly, in a c revice  a t Neot 
Kikar (with the aid of sprayings w ith aerosol of pyre thrum ) from July 1961 -  
Novem ber 1963.

Sex Year Jan , Feb. M ch, Apr, May June July I Sept. O ct, Nov. D ec ,

Males 1961 - _ _ 76 29 41 54 5 7
1962 18 44 13 73 140 65 54 65 46 57 91 33
1963 4 99 49 85 34 75 - 28 73 68 68

Fem ales 1961 « - _ . <a 60 3 2 2
with 1962 3 7 3 11 6 1 1 14 55 23 24 5
blood 1963 3 2 3 8 12 11 - 17 35 12 4 »

W ithout 1961 - _ _ _ _ _ 39 17 3
blood 1962 10 21 0 10 28 10 11 26 11 2 11 3

1963 25 26 16 7 18 23 - 8 41 11 7 . .

T otal 1961 - - _ - - - 19 6 99 20 5 2
fem ales 1962 13 28 3 21 34 11 12 40 66 25 35 8

1963 28 28 19 IS 30 34 ** 25 76 23 11 •

TOTAL 1961 . . 95 35 140 74 10 9
1962 31 72 16 94 174 76 66 105 112 82 126 41
1963 32 127 68 100 64 109 53 149 91 79 -

T able  2 . Correlations betw een the tem perature t C ) and the re la tiv e  hum ility (IQ inside 
the crevice a t Neot K ikar, during the m osquito searches (once m onthly) and the 
m onthly da ta  of outside, in 1962»

Month

Inside crevice Outside crevice 
Tem perature M ean R .M .

{%)Tem perature R .H . M aximum M inimum M ean

January 20° 41% 2 1 .5 °
o

13,9 17 .7 ° S7%
February 15 38 21 .2 13.6 17 .4 43
M arch 21 50 2 7 .0 17.9 2 2 .5 41
April 26 46 29 .6 19,2 24 .4 36
May 30 38 3 4 .5 2 3 .3 28 .9 35
June 32 40 3 8 .2 2 6 .9 3 2 .5 33
July 38 34 39 .2 2 8 .2 3 3 ,7 33
August 30 68 39 .4 2 9 .0 3 4 .6 37
Septem ber 31 50 36 .3 2 7 .6 3 2 .0 40
October 28 46 32 .9 24 .3 2 8 .6 43
Novem ber 25 36 28 .5 18.8 2 3 .7 41
D ecem ber 19 46 23.1 13.7 18 .4 46
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Fig. 1
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