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The control of malaria by modern insecticidal technlques rests fundamentally on

the biting and resting habits of the anopheline species responsible for its trans-

mission.,
In the Western Hemisphere we have the two following outstanding examples:

(1) A. darlingi of British Guiana and Centro-ilorthern Venezuela, &
specifically anthropo~-encophilic mosquito; DDT house spraVLng exclu31ve5v -hag
brought about its eradication. ’

(2) A. bellator of Trinidad, a typically exophilic carrier; .residual house
spraying techniques have héd zero effect both on the incidenqe of this mosquito

and of the malaria itiqarries.

A1l malaria control problems fall within these two extremes and the results of
residual house spraying methods will everywhere be proportionate to the manebiting

and house-frequenting propensities of the vector mosquito.
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There is abundant evidence that under appropriate conditions vector eradication
is not necessary for the attainment of malaria eradication; if, however, malaria is
reduced, even if only to minimal proportions, in the presence of a "residual
population of the vector, then a resurgence of malaria may be reasonably expected if

control operations are suspended or excessively curtailed.

4Lt the present day under continental tropical conditions, and over wide areas
of Africa in particular, the eradication of either malaria or its vectors appears
unlikely; on the contrary a very considerable reduction in the prevalence of house=-
frequenting Anopheles and malaria can be reasonebly expected, wherever modern

spraying techniques will be properly applied. We have no answer, howcver, to the

long-term problem concerning the maintenance of control in the presence of reduced

but still existing reservoirs of human malaria parasite carriers and anopheline

vectors.

The object of this paper is to focus attention on variation in behaviour, as
regards feeding and biting habits, within some of thc best studied and most dangerous
mosquito species mainly for the purpose of stimulating wider and deeper studies on the
modalities, cxtent and significance of such differences. There appears in fact to be

evidence of the existence of vector and non-vector strains within what monphologically

present themselves as perfectly welledefined mosquito species. It is obvious that the
economics of malaria control upkeep will be placed on a much more practical basis when
the "fixity" or "lability" of exophilic and zoophilic variation within dangerous vector

species will have been adequately defined and explaincd. S

Anopheles darlingi is the most widely distributed and most dangerous’ﬁalaria

vector of the Neo~Tropical Region. Its area of distribution is huge, ranging from
South Mexico to the NHorthern Argentine and fromlthe Eastern slopes of the Andes to

the shores of thc Atlantic and Caribbean. Its bosition in Tropical America can be
described as analagous to that of A. gambiae in Tropical Lfrica.  The most successful
and best documentcd campaigns against tropical malaria have been waged against this
vector with results ronging from high dcgree maiaria control (Central Brazil) to

malaria and vector cradication in Northern British Gulana, in Centro-Northern Venesucla
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and in French Guiana, These successful campaigns have been in progress for very
adequate periods of time: since 1945 in British Guiona and Venezuela; since 1946 in

Brazil and since 1950 in French Guiana.

* L. darlingi was. first described by Root in 19263 it was not,however, till the
mid=nineteen=thirties that its preponderant role in malaria transmission became
apparent. Its prescnce everywhere has beeﬁ associated with severe endemic or epidemic
malaria., Throughout its area of'disfribution it is alﬁqys the prevailing anopheline
species captured within houses; early observers emphasized its domesticity (Davis 1931,
Shannon 1933). On the British Guian COuStlandS, Giglioll (1938) found that
A, darllggi not only was very numerous and the overwhelnlng prevalllng anophellne
within houses (99,1% of all captures)) but that 1ts incidence 1n animal shelters and
on animal and human bait, in the open, at night, was negllglble, (2.2% of all
captures); it thus appeared to be a truly aﬁthrqpophile and endophile mosquito.
Extensive observations througheut the Colony between 1939 and 1945 only confirmed.

these findings. Entircly comperable condltlons have been reported from Venezuela.

In Brazil, the high incidence of A. darllngg in houses was conflrmed by Ayrosa
Galvan, Damasceno & Farenes {2932),  Deane Ciur~sy & Deane (1448). however, in a
wide series of -obscrvations condueted throughout Amazonia in the Stutes of Para,
Maranh3o, Piavi and Guaporé found that in spite of 1ts prevalence 1n houses (61% of
all captures, at an overage rate of 5.3 per hour), 2 2, darl g was also very frequently
collected on enimals in the open (38.3% of all captures, eﬁ an average rate of
2.7 per hour), it Belem.simultapegus_eaptg?es;in‘the-open on human and on horse bait

netted 333 and 4824, dorlingl respectively.

With the ina uguretlon in 1947 of the great nation-wide malaria control campalgn
by the National Malarle Service of Brazil, entomological surveys and systematic re-
SuUrveys were widely‘exteﬁded;xaatténtion was soon focused on the unekpectcdly'eclcctic
feeding habits of i, darlingi. Bustumante et aliis (1949) on the mid San Francisco
River, in the Centrul Brazilion states of Bahia and Minas Gerals, repor ted that though
4o darlingi accomnted for only 6.55% of Anopheline larval captures; 90.66% of adulis

........

collected in houscs belonged to this species Out of the total, A. darlingi catches,
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however, no less than 34,86% wore collected in the opcn on animal or human bait,

A. darlingi accounting for 127% of total outside captures. The region in which these
observetions werc made is sparsely inhabited and has an abundance of livestock. A4t
Engenheiro Dolabela in Minas Gerais, Bustamante & Guedes (1950}, in the course of
obscrvations extending over three months, collected 2397 Anopheles in an animal-
baited Shennon dawn trap; 89.99% of these were A. darlingi. It should be noted that
the houses of this arca had been subject to rcgular DDT sproying since 1946, In
this same locality Bustamonte ond his associates in 1949-1950, in the course of 602
night inspections, collected 691 A. darlingi resting on thc outside walls of DDT

sprayed houses; at Logoa Grande, in the same region and eight months after the lest

DDT spraying, 2045 .. dorlingl resting on the outside walls of houses were collected
in the course of 140 night inspections. Quite recently (1955) Dr N. Lacerda, head of
the National Malaria Service in the state of Amazonas, informed the writer that in
the Maderia-Guaporé arca identical conditions had been met: A very high degree of
malaria control had been achieved; .. darlingi had disappeared from the houscs, but
it was still found in abundance outside. Further obscrvations by Bustamante (1951)
indicate that in the coastal districts of South-Eastern Brazil, in the States of

AlgGas, Bahia, Espirito Santo and Rio dc Janeiro, 4. darlingi is preponderantly

anthropophilic and cndophilic with an average capture rate of 6.9 per hour in houses

against 1.8 pcr hour on. animcl bait in the open; on the contrary on the central
plateau of thc interior, in the States of Piaul, Pernambuco, Bahia, Matto Grosso and

Goids, L. darlingi is prevalently soophilic and exophilic, with an average capture rate

of 21.6 por hour in houses ond 45.2 on animal bait in the opeﬁ. Brazilian workers
do not regard exophilia, zoophilia and the resting of A. darlingi on the outside walls
of houses as a post~DDT cffect. In fact at Marques do Reis in the state of Paran&, a
virgin locality, Bustamente (1951) found that 4. darlingi could be caught at the
average rate of 37.47 per hour in houses and 35,27 per hour on animal bait in the
open (February = April). In this same locality Rachu (quoted by Bustamante, 1950)

observed A. darlingi rcsting on the outside walls of houses.
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In British Guiona, Northern Venezusla and Frcnch Guiana,»the reaction of
A. darlingi to DDT has beon dramatic with éxtensiire eradication of this vector. This
is not the case on the central plateau of Brazil; DDT has brought about everywhere a
drastic diminution in the incidence of Malaria and the dlsappearance of A A darling&
from the interior of houses; thls mosqulto, however, still pers1sts outslide in
variable numbers particularly in areas w1th a low dens1ty of human population: In
the more populated areas extredomlclllary capturcs eppcar to bechmlnlshlng progres51vely
as a result of the sustained DDT campaign and in the long run eradication may evens
tually result. Eradication by house spraying mefhods'appears, however, unlikely in
pastoral, sparsely inhabited dlstrlcts where the mosquito continues to occur in large

numbers.

Gabaldon (1953) believes that Anopheles are primarily zoopﬁlllc, anthropo- )
philism is an incidental quallty -of some stralns, in thelr centres of dlsper31on,
species which attack man should be comprised of malnly zoophlllc 1nd1v1duals, at
their peripheral areas of dispersion anthropophilic individuals may prevail. He
quotes A. darlingi as a typical example: "In its probable centre of dispersion (Goifs
and the interior of Piau{ and Bahia in Central Brazil) the ratio' of density indices
of zoophilic and anthropophilic adult specimens (mosquitos collected per man hour -on
animals/mosquitos collected per man hour in houses) was 4.7, which shows that
zoophilism was their predominant characterlstlc. On the other hand these ratios were
below one in the surrounding areas of dispersion: 0.51 to the North (Amazonla);

0.48 to the South (Paranf); 0.26 to the East (Litoral)s and 0.34 to the West

(Matto Grosso). In these zones, therefofe, anthropophiiiSm was predominant. (Data

from Degne, Causey and Deane, 1948, fof-Amezonia and from“Bﬂsfdﬁante; 1951, for other
regions.) Further North end'West, in Venezuela, on the Coast of British and French

Guiana and in Bolivia anthropophilism is still greater (Gabaldon 1952, Giglioli 1951,
Floch 1952, Moscoso-Carrasco 1953).1

It is obvious, on factural evidence, that the populatlon of A. dar 11ng “at the
contre of its area of dlstribution consists of a mixture of indiv1duals, some

zoophilic, others anthropophilic. The fundamental question to be answered concerns the
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relations of these two groups: how far are they distinct? Do they evolve separately
and in parallel to form strains with distinct characteristics? How far are these

characteristics fixed?

' Once a differentiation in biting habits has deveioped it is easy to undefsténd
the process by which anthropophilic and endophilic specialization increases
progressively and centrifugally towards the periphery of the distributional area of a
species. Anthropophilic individuals will tend to follow in the footsteps of man, this
most restless and mobile of all animals, and will do so within the ecological range
which the species can tolerate. Such a process must obviously be a slow and
progressive one, varying, however, according to human prograss in respect. to travel
facilities. A. darlingi must have done most of its early travelling on its own wings,
hitch-hiking on Indians along forest trails and in canoes; more recently we have seen

it in launches, trains and planes. Antropaphilia crescit eundo !

In British Guiana we have repeatedly obsérved evidence of penetration of
A, darlingi into clean areas following the opening ub of communication and increased
human traffic: in the Rupununi Sazvannahs about 1930; on the Pakaraima’Blateau in
1947 (Giglioli 1948) and on the upper Corentyne Coast in 1951 (Giglioli & Charies, .
1954). We cannot say whether A. darlingi exists as a purely sylvétic mosquito in the
immense, totally unibhabited forest of the interior‘of Guiana. Positive observations
in uninhabited areas are few andﬂlimited to habitual camp sites along well=beaten lincs
of communication, trails or rivers; to forest farms and provision fields,'in areas
habitually frequented by Indians, for centuries. It -is eévident that in these remote
but intermittently inhabited areas, A. darlingi must survive for considerable periods
without the possibility of obtaining human blood. -On the Rupununi Savannahs in fact
we collected it in considerable numbers at night feeding on horses in the‘opeﬁ; its
attraction to man, however, remained sufficiently pfepondefant to Bring about its rapid
and selective elimination by DDT house spraying; not only adults disappeared inside

the houses, but also larvac from suitable breeding places in the surrounding areas.
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Briefly, in recapitulation of what has been said:

() A darlingi is a highly efficient malaria carrier with an extremely wide
geographical distribution, wherever it occurs it is the predominant Anopheline
found within houses.

(2) A. darlingi at the centre of its area of diffusion appears to be an eclectic
feeder; it attacks both indoors and in the open and appears to be equally
attracted to man as well as to animals. In these areas, DDT applied to the

interior of houses has brought about:

.

(a) A very high reduction in the incidence of malaria.
(b)  The disappearance of A. darlingi -from the interior of houses.

(¢) The survival of a more-or-less large population of A. darlingi which
continues to thrive in the open like any other zoophilic species.

(3) Further south, cast, west and north, towards the periphery of its distris
butional area, A. darlingi appears to be preponderantly endophilic and anthro-
pophilic; DDT applied to the interior of houses has brought abouts

(a) A very high reduction in the incidence of melaria, with good promise

of early eradication.

(b) The disappearance of A. darlingl from the interior of houses.

v

(¢) The quasi-complete disappearance of A. darlingl outside.

(4) In the extreme North of 4. darlingi's distributional area, in Centro-
Northern Venezuela and the coastlands of British Guiana, A. darlingi was strictly
endophilic and anthropophilic and DDT application to the interior of houses has

causeds
(a) Malaria eradication.

(b) A. darlingi eradication.
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A, gambiae was for long accepted 2s the prototype of anthropophile and endophile
mosquitos and the most dangerous and efficient of malaria vectors.. It still holds its
crown as regards efficiency; this in itself is an indication of highly specific
anthropophilia; of recent years, however, a very considerable range of variation os
rcgards its biting habits has been brought to light. This range, in fact, appears
cven wider then anything yet recorded for A. darlingi. It is very difficult to
reconcile the high vector efficiency of A. gambiae with the eclectic feeding habits and
zoophilic tendencies which have been discovered; the development of specialized strains
within the species suggests itself. Symes (1930) reported the finding of A. gambiae on
the Lume River in Kenya in uninhabited forest. He suggested that under such con-
ditions it lives mainly on animeal blood un*il humen settlement brings about a
permanent increase in numbers (1931). Symes also reported that in Kenya this species
is prevalently anthropophilic (1932). With such an interpretation anthropophilia and

zoophilia would only be the result of feeding convenience.

Haddow and his associates carried out extensive ecological and biological
investigations on the mosquitos of Bwamba County in Uganda. One of their most
remarkable observations was the discovery of both A&des aegypti and A. gambiae in the
cntirely uninhabited Scomliki forest.

4. gambize was found in very large numbers attacking actively by day and by night;

prevalently at ground level but also quite commonly in the forest canopy, 80 feet above
the ground. It was particularly abundant along the Semliki river which at no point
was separated from the nezrest settlement by less then six miles of dense rain forest.
We quote: "The writers (2ll of whom have had experience of A. gembiae in infested urban
arces) have never scen this usually domcstic specics in concentrations approaching
th=:e encountered at ongiro and Mamirimiri, where over 30,000 (representing 93% of
the total of all species) were taken in the 40 catches.! (Haddow et allis 1947). Still
referring to the same area: "The implications of these records of A. aegypti and

fi. gembiee are interesting end difficult to interpret. As the two most dangerous
mosquitc¥e in the world, they have been the subject of numerous and extensive field studies
and the great mess of evidence points to the fact that they are not sylvan or rural

but domestic specics which haunt human habitations end prefer human blood. In Bwamba,
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however, both are found under sylvan conditions. A. aégzgﬁi.dan rarely be taken

biting man and A. gambice, though it bites man freely when oéportunity'offers, is
commonest in an area rarely visted by human beings, Ii is thus‘important, when

taking up the studiecs of mosquitoes in forest afeas, to do so without preconceived ideas
concerning their probable behaviour, particularly in the case of well-known and
dangerous species.! (Haddow, 1944) :

These findings should be compared with Vinke's (1950) on A. gambiae and its
reactions to DDT in Katanga, in the Belgian Congo, an area which like Bwamba belongs
to the Central African Zoo-Geographical Region. ‘

In this area endophilia and anthropophilia of A. gambiae wzs indicated by very
high and habitual house infestation indices. This obviously is not in itself a

sufficient proof of gndo-and anthropophilia for the speties as-a whole; application
of DDT, however, brought about:

(a) practically complete disappearance of A. gggbiae in treated houseé.

(b) Very marked reduction of A. gambiae adults in non-sprayed control houses
within the treated area.

(c) Great reduction in the number of A. gambiae attacking man.in.the open or

attracted to man-baited Hagoon traps.

These results would indicate a qﬁasi specific endoeand anthropophilia. From the
published report, however, ne specific investigations appsar to have been made to
determine any possible zoophilic tendency in A. gambiae, nor are larval indices given,
before and after DDT, to indicate the trend of the actual 4. gambiae population
as a whole. Obviously if i. gam ambiae in this region is entlrely anthropophlllc, as
A, darlingi is in British Guiang, for instance, then the dlsappearance of adults should

be followed by a rapid disappearance of larvae from breeding waters.

At Ilaro, within the "High Forest Zone" in the Western Region of Southern Nigeria,
an area of holoendemic malaria, Bruce Chwatt and his associates (1949-1953) found that
the systematic application of BHC to all houses, caused a 90% reduction-of A gambiae

within houses, and ¢ similar reduction in larvae of this species within the area.
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During the campaign A. gambiae was rarely-collccted biting human beings in the open
bctween 9 p.m. and 7 a.m. The experimental area covered only 12 square miles with o
width ranging from 2,000 %o 5,500 feet. As the surrounding area was not treated and
.cavily infestcd, outside influences were inevitable; however, the entirely parallel
reduction in both the house and larval populations of fi. gambice suggest a very high
degree of endophilia and anthropophilia. It should be noted.that captures on animals
or in animal baited traps do not oppear to have been made in the course of this

important cxperiment.

Davidson & Draper (1953), in 2 holoendemic arca, in a valley in the Eastern
Usambara Mountains, (some 40 miles inland from Tanga) on the coast of Tanganyika,
found 4. gambiae to be 1007 anthropophilic, This conclusion was based on precipitin
tcsts made on mosquitos found resting in houses. From the "scarcity of animals" in
the area it was consideréd that biting of animals could only have a very slight effcct o
on the anthropophilic index as a whole; what is meant by "animals® however,'is not
stated, In tsetse infested areas; livestock is gencrally very scarce or abscent. This
is not a sufficient reason, however, for ruling out actucl or potenticl zoophilia./

In the canopy of the uninhebited Semliki forest 4. gambice undoubtedly wes not foeding
on livestock! The bird population of Africa is exceptionally veried and zbundant and

must be considered.

In Central Brozil, os we have scen, 4. darlingi is by a long way the most endo~
philic and anthropophylic snopheline spccies, yet cereful and systematic studics
demonstrated that in some arcas quite a considerablc proportion of its population is
naturally exophilic, zoophilic and is not thus affectcd by DDT.

In Mouritius (Dowling, 1951-1952) a condition has developed which is entirely
comparable to the onc described for 4. darlingi in Central Brazil; unfortunately no
sreliminary pre-spraying investigations on the loczl biting habits of 4. gambiae werc
mode. A. gambiae captures in houses were reduced by 98% in two years,and malaria
transmission practically ceased, yet 4. gambiae continued to breed actively and could
bc found in animel shelters and also sometimes in now untreated houses. In Réunion
ond Madagascar, identlcal results have been obtained in the course of large=scalc

campaigns with residual insecticides.
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In Italian Somaliland, the production of A. gambias, in the arsas watered by the
WebiiScebeli river, is distinctly intermittent. Suitable breeding conditions occur
for only short periods: (1) after the peak of the bi-ammual floods, in pools and -
ponds left along the banks by the receding waters; (2) at the height of the bi-annual
dry seasons, when the river dries up leaving ponds and puddles in its sandy bed. In
between these periods, 4. gombiae activity ceases. Malaria is of endemic and hyper=~

endemic intensity.

During 1955, the writer carried out a survey of the area with Drs C. Guttuso
and M. Maffi; no 4. gambiae adults or larvae could be found during June and the first
half of July, when the river was low but still flowing. From the beginning of the
second weck of July the flow oceased ad pools and puddles began to form: the first
larva was captured on the 18th July, and in the following week they were collected in
considerable numbers all along the river, quite independently of the distribﬁtion of
villages. The association of i. gambiae with man in this area would therefore appear

to be relative and a considerable degree of zoophilia can be expected.

We have dealt with what is only a very smell sample of recent but authoritative
African literature. All refer to regions well within the distributional area bf
A. gambiae. Outside of this area, in Brazil and in South Egypt, i. gambiae beéame so
well established as to cause disastrous malaria epidemics; ‘in both countries it was
distinetly endo-and anthropophilic and it was most successfully eradicatéd. We
believe that it is the natural selection, for “expért", of the more strictly endo-cnd
anthropophilic strains, (which selectively follow man in his ships and planes across
the ocean and in his transcontinental peregrinations), that causes the greater
eradicability of expatriate mosquito species, rather than an entirely hypothetical

adverse effect of the alien environment.

.

The geographical distribution of anthropo-endofilic strains of 4. darlingi in
South dmerica is characteristic and appears to have developed on a well-defined pattern,
This may be explained, to some extent, by the limitations imposed on human movement by
the immehse equatorial rain forest.h Settlement and traffic are nearly exclusively
confined to the rivers; mammalian fauna and livestock are relatively rare and limited;
cfoss country migration is impossible. This peculior form of ribbon development

obviously favours continuous and progressive selection.
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If anthropophilic and endophilia can evolve in a centrifugal direction in a
mosquito specics, as they obviously have in /. darlingi, it is reasonable to expe¢t
that evolution on similer lincs should also teke placc, to some extent at least, at
the centre of the distributional area of the species; under such conditions the
development of specialized strains would evolve on morc=oreless parallel‘lines. On
the Central Platezu of Brazil it might then be possible that DDT has eliminated the
omestic anthropophilic strein of A. darlingi, as it has done elscwhere, without
affecting the exophilic and zoophilic non-vector stroin, which therefore continues to
thrive as it did bofore DDT was introduced. If this were the case the suspension or
relaxation of spraying would have no appreciable effecct on the degree of malaria control
achieved. If on the other hand, specialization has evolved to a lesscr degres, one
could envisagc thc possibility of DDT eliminating only thc most evolved section of the
4. darlingi populetion, demoting the specics from a first to a second or third cless
position 2s regerds malaria transmission, independently of the long—term maintenance
of DDT control. The "fixity" or "lability" of this demotion remains to be defined,
and should be clarified. S | |

With A, gembiae there is evidence of evolutionary specializafioh; entirely
comparable to what we have described for 4. darlingi, but the pattern is confused.
This is probably the recsult of different environmeéntal conditions. With the exception
of the rain forest area of the great Congo basin, in fact there are few natural
barricrs throughout Africa to the migration of both man and animels. An exceptionally
varied and abundant mammalian and bird fauna and the extensive and ancient tradition
of pastoral nomadism tend to keep man and animals in closer and more constant contact;
mder such conditions the differentiation of feeding affinities must evolve on slowly
divergent lines, favoured or hindered by local envirommental factors. Yet the highly
anthropophilic 4. zombiag of Brazil and South Egypt were obviously already evolved
African export products; the same can be said for the highly domestic A&des aepypti

which was exportcd from 4ifrica to the Western Hemisphere and to Mawritius.

Obviously the study of variations in feeding habits and their significance
within an apparently fully characterized and uniform mosquito species, presents-

difficulties which will tox the ingenuity and patience of researchers, to the utmost;
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colonization of large numbers of strains will be nccessary; . nonetheless such studies
appear to have fundamcntal Importance for the proper understanding of the potentialities
and limitations of m;laria control by residual insecticides and for the intélligént
planning of long-term policies. | ‘

The development of mosquito resistence to residual insecticides at present pre-
occupies our minds. In this respect, also, further clarification of anthfopophilic
and zoophilic tendencies within vector specles, is essential. It is difficult to sece,
for instance, in whot way the residual post-DDT exophilic and zoophilic population of
A. darlingi on the mid San Francisco River could make the necessafy contact with
sprayed surfaces to develop resistance. What is then the pésitidn with the exophilic
A. ganbiae of Mauritius and Madagascar?
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SUMMARY

A remarkable range of variation has been demonstrated in the biting habits of
A. darlingi, the most dangerous and widely diffused nao-tropical malaria vector.
At the centre of its area of distribution on the Central Plateau of Brazil, the
species A, darlingi comprises both anthropo-endophilic and zoo-exophilic individuals.
DDT has controlled malaria and eliminated A, darlingi from houses, but the species

continues to exist outside in abundance,

The antropophilic tendencies of A, darlingi increase progressively, on a well=
defined geographical pattern, towards the periphery of its distributional area: in
British Guiana and Centro-Northern Venezuela, the species is so specifically attached
to man that it has been eradicated by DDT house spraying exclusively,

Conditions of travel and migration, imposed by the immense South American rain
forest, have probably favoured the development of a specialized anthropophilic strain
on a geographical pattern,

There is ample evidence of similar strain evolution in A, gambiae, but on a more
confused pattern, probably in relation to the fundamentally different plan of African
ecology. A¥des aegypti also presents an outstanding example of variation in biting

habits, affecting practical control policies; the "export" strains that have followed
man across the ocean to the Western Hemisphere and Mauritius are strictly domestic.

A proper ghderstanding of the extent and significance of anthropophilic and zoo-
philic tendencies, of the "fixity" or "lability" of these characteristics, is
essential for the intelligent conduct of control campaigns; for the formulation of
rational and economic long-term policies; for the proper evaluation of the probabi-
lities of resistance to insecticides developing in the surviving, post-spraying

exophile population of a former vector species,

The high index of domesticity of a vector species does not exclude the existence
in the same locality of a zoophilic strain., In any preliminary malaria survey the
zoophilic tendencies of the vector specles should be fully investigated and measured.
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