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FOREWORD.

This paper is the outcome of my desire that the detailed knowledge,
which the Chief Sanitary Inspector of the Colony has acquired about the
mosquitoes of Cyprus in his twenty years’ service in the Health

Department, should be recorded. He started as a moustiquier, under
the late Sir Ronald Ross, in 1913, and much of his work ever since has

been in dealing with these pests.
A list of the other mosquitoes that have been found in Cyprus is

attached with the usual references.
T hope that this paper will be developed some time in the future.

I congratulate Miss Melahat Houloussi on the drawings she has
prepared for this work. )
August, 1933. G. C. STRATHAIRN.
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AUTHOR’S PREFACE.

I desire to express my thanks to the Director of Health,
Dr. G. C. Strathairn, for his encouragement and assistance in preparing
this paper ; to Dr. A. E. Horn, C.M.G., who since his visit in 1927 to this
island has given me most valuable advice and assisted in the identification
of my specimens of mosquitoes, etc.; to Sir G. A. K. Marshall and
Mr. F. W. Edwards for identifying my specimens and for allowing me to
make reference to the latter’s work on mosquitoes ; to Dr. M. Gosden,
the Government Bacteriologist, as well as to Mr. Morris, the Government
Entomologist, and to Dr. Willimott, the Government Analyst, for many
useful hints on the subject, and to Miss Melahat Houloussi, Sanitary
Inspector, for her drawings reproduced herewith and for other help in
preparing this paper. All other acknowledgments are made in the
course of the text as occasion occurs.

Nicosia, M. AZIZ.

CYPRUS.
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ANOPHELINE MOSQUITOES OF CYPRUS.

ParT 1. -GENERAL.

There are records of the occurrence of the following 7 species of
Anopheles mosquitoes in Cyprus, 5 of these belonging to the subgenus
Anopheles and 2 to the subgenus Myzomyia :

Subgenus Anopheles.

1. A. maculipennis.

2. A. eutus. (Fig. 3.]

3. A. bifurcatus. ([Figs. 1 & 4.]
4. A. hyrcanus. [Fig. 5.]

6. A. algeriensis.

Subgenus Myzomyia.
6. A. superpictus. [Figs. 2 & 6.]
7. A. multicolor. [Fig. 7.]

Key adopted for identification of the larvae of subgenera Anopheles
and Myzomyra of Cyprus :
1. *“ Shaft of antenna with a branched hair (except in
A. plumbeus—not recorded in Cyprus). Palmate hairs Subgenus
lanceolate, without long terminal filament. Internal, Anopheles
clypeal hairs generally close together.” (Edwards, 3) \

2. “ Shaft of antenna without a branched hair. Leaflets .
of palmate hairs generally with long terminal ﬁlament.}; kit 3.
. . ” yzomyia
Internal clypeal hairs rather wide apart.” (Edwards, 3)

Parr 2.—DESCRIPTION OF THE ANOPHELINE MOSQUITOES
OF CYPRUS.

ADULT.

1. Anopheles (Anopheles) maculipennis :

“ A rather large brownish mosquito, with small spots in the wing
field, formed by tufts of scales” (Barraud, 1). 1t is easily confused
with A. elutus. ‘“The pale area in the fringe of the tip of the wing is
diagnostic of A. maculipennis, when it is present, but can only be seen
in perfect specimens” (Edwards, 3). A carrier of malaria.

2. A. (A.) elutus :

“ Differs from A. maculipennis as follows : No trace of a pale spot
in the fringe at the tip of the wing, the fringe being uniformly dark.
Dark spots at the bases of fork-cells and at cross-veins very poorly

developed, often hardly perceptible, especially in the male .
General coloration of the body rather lighter than in A. maculipennis
.’ (Edwards, 3). . In other places it occurs alone,

:;,n(i iahen its association with outbreaks of malaria is very
clear . . . .” (Buxton, 2).
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ion of local races.” ' .
tendency to tl;le pmtdhl::;lozhite bands with a small white tip. The firg
Ipi have

i Il. Wing markip
The palpi ha ad upwards) is very sma. . 1gs
o it s 3 white apots on.the costa. The fringe on Radigy
qui ,
and at Cubitus 2 pale. z 8 Bini y
ild-caught females of A. hyrca t Be n
Nah?i;_ggn;f (L]av:sii;agglestine) dissected (Buxton, 2) failed in finding

oocysts or sporozoits.

5. A. (A.) algeriensis :
Apurr.

" Easily distinguished by the unspotted wings and the absence of a
distinct tuft of long white scales on the front of the head . -
The mesonotum is uniformly dull light brown, and clothed with dark hair
only, the small yellowish hairs or hair-like scales which are found in
A. bifurcatus being absent in this species. In the female the second
segment of the palpi is considerably longer than the first or the third
and fourth together.” (Edwards, 3).

Lagva,

" Leaflets of float hairs broad and deeply dentated ; comb of eighth
segment with about sixteen teeth (Kirkpatrick, 4).

Nore: That of bifurcatus leaflets of float hairs ]
: ong and slender,
comb with about twenty-five teeth (Kirkpatrick, 4). a,mgnot aware if it

i8a carrier of malarig, (Buxton 2)is of the onin: v :
; ! ) Opinion t,
i . hyrcanus) remains strictly in the malx)'shl:: i hawtl?' ; ;hl's lll)los%lllﬁ
18 of little importance 1 which it breeds

6. A. (Myzomyia) Superpictug :

Palpi wi , .
Mk’a(gc:;:hfo?yghrl::;;;::gin zgd the tip broadly white. - i
i s . :

}Yuizl thlree la,rge'p ?le Spots, and tracp:st s(',f ngs with the costa dark,
‘em eross-vein,” (Kirkpatric) 4) & small pale spot above the

: . m t .
white tipg ¢, the Tomes. he nearly allied 4. multicolor by the broad
: ' 3).



7. A. (Myzomyia) multicolor :

This closely resembles A. superpictus, ** palpi dark brown with three
narrow whitish bands, the basal third or even half of the apical joint

may be pale, but the tip is always dark.” (Kirkpatrick, 4). Otherwise
the markings are the same, i3=s o

“ A proved carrier of malaria."” (Kirkpatrick, 4).

MREEEN

p

Part 3. DISTRIBUTION, SEASONAL PREVALENCE; BREEDING
PLACES, AND HABITS OF THE ANOPHELINE ‘-
MOSQUITOES OF CYPRUS.
Anopheles (Anopheles) maculipennis, Mg.
Synonyms : (Edwards, 3).
Amnopheles maculipennis, Meigen, Syst. Beschr. i, p. 11, 1818.
("wlew claviger, Fabricius (nec Meigen), Syst. Antl., p. 35, 1805.

Anopheles occidentalts, Dyar and Knab, Proc. Biol. Soc. Wash.

xix, p. 159 (1906) ; Howard, Dyar and Knab, Mosq. N. and
C. Amer. vi, p. 1026, 1917.

Anopheles lewisi, Ludlow, Psyche, xxvii, p. 74, 1920.
Anopheles selengensis, Ludlow, Psyche, xxvii; p. 77, 1920.

PrEvViOUS RECORD.

Theobald (7), Anopheles maculipennis, Meigen. Crete and Cyprus.
Dr. G. A. Williamson (5) states ‘‘ mosquitoes of the species capable of
carrying malaria (Anopheles maculipennis) were breeding in the
neiglibourhood of the reservoirs of Laxi, Akhyritou and Kouklia.”

The writer sent specimens to Sir Ronald Ross from Paphos (21.6.13)
and from Larnaca (24.7.13) which were identified by Carter and Newstead
(Dec. 11, 1913) as A. maculipennis.

A. maculipennis, Prev. Mal. Cyprus, Ross, p. 11, 1914 (6).

Anopheles (Anopheles) elutus, Edwards—Sacharovi, Favr.
Synonyms : (Edwards, 3). :
Anopheles sp., Christophers, Ind. J. Med. Res. vii, p. 711, 1920.
Anopheles maculipennis var., Barraud, Bull. Ent. Res. xi, p. 389, 1921.

PrEVIOUS RECORD.

F. W. Edwards (3) states that Anopheles elutus were recorded from
Cyprus by Dr. G. A. Williamson but does not mention anything about
A ‘maculipennis having been recorded from Cyprus.

I have a grave suspicion that the specimens from Cyprus previously
identified as maculipénnis were elutus.

My opinion, based on experience in Cyprus and Palestine after having
examined many specimens, is that there is a very close resemblance
between 4. maculipennis and A, elutus both in the larval and in adult
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DisTriBUTION IN CYPRUS.

; i i hotia

y hes, 1.e., Tekke, Livadhia, Anap , Marg)

Found in iﬂ; ggaﬁi‘o 1:}11211‘,3 marshy area in the flat pa.rts.of _Dlol'iZ()g

S0 T o Paphos, Old Paphos marsh, parts of Pghs river anq

and Xeros rivers, raphos, Syrianokhori, Dhenia >

i i haziveran,
marsh, Karavostasi, Pendayia, G _ ; |
Kyra in Ovgos river, Athienou marsh, sluggish parts of Pedias and Yaliag

0 nd Miamilea to Messaoria, reseryoirs of Ko. &,
Xﬁ?ﬁgﬁnﬁﬁgﬁh irrigation drains of the reservoirs of Kalops-ldha’
Fresh Water Lake (Ayios Loukas or Laxi), Koma tou Yialou, VOkOhdha,
Gastria, Paleomylos, Ayios Theodhoros, Laxia, Athalassa, Yeri,

Kolokoshi and Yerolakkos.
The highest point where this mosquito has been recorde
at Skouriotissa, which is about 1,000 feet above sea-level.

stages

separated

d by me wag

SEASONAL PREVALENCE.

I have found larva and adult forms of this mosquito in every month
of the year. One can find the larve in any permanent marsh throughout
the year and the adults can be found in houses close to such marshes
Greatest seasonal prevalence, however, is between March and July. :

BrEEDING PracEs.

ovefel(')ma,nen]t or serx}i-Perrpanent marshes where there are weeds, etc. :
grown, sluggish irrigation drains ; sluggish pbarts of a river ’Wh'ei'é

there are reeds, etc, ; over
tanks. In fresh or bra.cki%i‘lov;%textglected or badly managed irrigation

Frigar Disranog,

In 1920 1 observed th
at 4. )
ix:cs}}lle(i\Yater Lake, Fa.magusta, (i?lzt%cs:gi F
as far as the Glossa, Summer regjqe

taking place i : t the g . )
Kond%ef) ang lgtfl}:; K;}ﬁ:ga Teservoirs, F:;l:,gfll;?: y .I:tg?‘lil 3't1fly breeding
®8 up to th rict, affected Lysi,
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All the t?bovv -information is based on careful search for adults in
the houses, mcludmg garden sheds, stables, caves, etc., lying between
the marsh and the village, and continued towards the centre and outer

parts of the village on the side farthest from the marsh till the houses
were found to be free from adults.

From observations carried out at Syrianokhori, Famagusta and
Larnaca, 1 am of opinion that the female of A. elutus (maculipennis ?)
rests actually in places where blood is obtainable, or close to habitations
in natural or artificial cool places such as caves, dungeons, stables, bed-
rooms, etc., where there is no smoke. It does not start to bite before
sunset in the open, but will bite during the day in cool, dark rooms such
as stables, bedrooms, etc. Tt is found resting as a rule on old clothing,
under bedsteads, etc.

Anopheles (Anopheles) biturcatus, L.
Synonyms : (Edwards, 3).
Culex bifurcatus, Linngeus, Syst. Nat. Ed. x, p. 603, 1758.
Culex claviger, Meigen, Klass. u. Beschr. i, p- 4, 1804.
Culex trifurcatus, Fabricius, Ent. Syst. iv, p. 401, 1794.
Anopheles wvillosus, Robineau-Desvoidy, Mém. Soc. d’Hist. Nat.
Paris, iii, p. 411, 1827.
Anopheles grisescens, Stephe?s, Zool. Journ. xii, 1828.
Anopheles antennatus, Becker, Mitt. Zool. Mus. Berlin, ii, p. 68, 1903.

PreEvious RECORD.

Theobald (7) states that A. bifurcatus. Linn was recorded from
Cyprus and Crete.

DisTriBuTION IN CYPRUS. A

This is an urban as well as a rural mosquito. It is not restricted to
any particular part of the island. It has been found in wells in Nicosia
on 12.4.27, 60 feet deep, and it has been found to be breeding in the
cool-shaded or partly-shaded streams on Tro6dos near Government Cottage,
Troodhitissa, Platres river, Pedhoulas, Neokhorio (Paphos), Asgata
(Limassol) on 16.4.27 and in practically all other streams early in spring.
Specimens of these were kindly identified for me by the Imperial
Institute of Entomology, by Sir Ronald Ross and Dr. A. E. Horn.

SEASONAL PREVALENCE.

I have found larve, pupe and adults of this species throughout
the year in the plains in wells, and on the hills in the open streams as
soon as the winter torrents are over. The adults are found under
culverts, or any other natural and artificial protected places close to the
breeding ground.

Troodhitissa river on 20.6.33, Platres on 21,6,33 and by Mr. Morris at
Trikoukkia on 7.6.33,
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piNG PLACES. : :
BREE and shallow wells with clean Watey

i h) wift 1 s
oot in depth dges of swift or slow fig
to 60 fi nks ; at the e g in artificial collectiong ngof
hills.
streams on the

d irriguti?:,l i:"also ifé’eﬁhf:: ltlhe water is clean. Tt cq) o
et to i%i"ﬁilﬁﬁ"ik‘ﬁﬁﬁf&%';}m:: f‘fﬁzo - I:‘leb;u%lx;{l aag] aﬁ‘;;g*;;
Ifm'}'c'ﬂoﬂﬁdr%cféﬁﬁfogowhm the breeding place was heavily shadeq
in summer.

in cisterns an

HABITS. :
tauT DISTANCE AND .
; I':Lbl& as to its flight distance but I do not thinj j;
No record is availa It will bite at once during daytime

: : . g
goes far fmf:; ligsabﬁ::l‘i‘;g tl’;?gﬁade and even when there is sun, provigeq
as 800N as 0

it is not too strong. o
P que of Omar in Palestine in 1927 an accidepy

While visiting the Mosque breeding places on th i
i f several important breeding p e premiseg
l(;dtioa:h;g) s?ever{lﬁout 5.30 p.m. on 9.6.27, 1 was deeRly m@rmd
k i 0 ter walls of the Mosque of Omar and while resting op

looking at the ou ich I took no notice of at the time, I felt bites on my

istern-head, wh : : ;
:rf,',srers?,-ng on the edge of the cistern opening, and I was surprised tq

notiee that three A. bifurcatus were helping themselves to a mes] of
blood and that a few others were ready to do ‘the same. On lowering
my arm just a little inwards they had no hesitation in-attacking my arm.

Again on 24.5.33 at Louroujina at about 6 p.m. while the sun was
still up, I was inspecting a well in which 4. bifurcatus larvae were found
and A. bifurcatus soon came to my arm and started to bite while T wag
collecting the.larve from the bucket.

Anopheles (Anopheles) hyrcanus, Pallas.
Synonyms : (Edwards, 3).

Culex hyrcanus, Pallas, Rei i
i, P.y475,uig77l{.i % Beise durch versoh, Prov. d. Russ. Reichs,

Anopheles sinensi i ‘ .
ntizéz& sinensis, Wiedemann, Aussereurop, Zweifl. Ins. i, p. 547,

Anopheles pictus, Loew, Dipt. Beitr, ; p. 4, 1845
Anopheles pseudo wctus, Grassi « e e -
. 102, 1899, A%l R. Aco. Linced, Rendio, vi, 1.

Anopheles sinensis var o ; "
Res. iii, p. 196, 1916, 7 “™@¢, Christophers, Ind. J. Med.

'
!

No previous iy 'PREVIOUS REcorp,
14633 by an exmfgiiidmfrgfs}}““s' First found 3 th i
Syrianokhori oy irrigation ;mrl:)srmed by impoundingythe iivvgltl:d (:;

Drsrr
No recorq elsewhere iy (v - IBUTION,
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SEASONAL Pry
VALENOE.
Not known for certain,

: BrEEDING Praoxs.
Sluggish marshes with tq]] reeds.

Frigar DisTanor axp Hasrrs.

. Flight distance not certain. Tt bit my arm near its breeding place
in the sun a.t'4 P.m. on 19.6.33. I made some careful observations
about the habits of the adult 4. hyrcanus. Tt bit in the open in strong
sunhght at 4p.m. on 19.6.33, and continued to do so until sunset,
selecting khaki and black coloured clothing but never white. It is
very tame during the daytime and continues to suck blood although
under a test tupe ; after sunset, however, it is very active and cannot
be captured easily. Its associate is A. elutus. The breeding places of
A. hyr canus and elutus were just at the same distance from habitations
yet while hundreds of 4. elutus were found in houses only two 4. hyrcanus
were collected there. On the other hand 4. hyrcanus bites freely in the
open near its breeding place while 4. elutus would wait till sunset and
bite close to habitations.

Anopheles (Anopheles) algeriensis, Theo.
Synonyms : (Edwards, 3).

Anopheles algeriensis, Theobald, Mon. Cul. iii, p- 21, 1903.
Anopheles lukisi, Christophers, Ind. J. Med. Res. iv, p. 120, 1916.

PREVIOUS RECORD. : .
No previous record in Cyprus. First found by the writer on 25.5.33
at Athienou marsh, : ;

DISTRIBUTION. .

Though I have no definite proof on hand I believe that this species
may be found in marshes and marshy collections of water in rivers such
as Alamino (Latourou), Syrianokhori and Athienou marsh.

BrREEDING PLACES.
Sluggish marshes with'tall réeds, etc.

Fricar DisTANCE AND HABITS.

Flight distance not certain. I have been bitten by this. §Pecies
near the marsh. It is associated with 4. elutus and Culex martin. -

Anopheles (Myzomyia) superpictus, Grassi.
Synonyms : (Edwards, 3). '.
Anopheles superpictus, Grassi, Reale Accad. Lincei, p. 78, 71’900.
Pyretophorus palestinensis, Theobald, Mon. Cul. iii, p 71, 1903.
Pyretophorus nursei, Theobald, Mon. Cul. iv, p. 66, 1907.

e
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cardamitisi. Newstead and Gt i Trop, Meg,

Pyretoplons "1910.
) sensis, Cot. and Hov:a.sse, By

iv, p- 37
superpicius var. 400, 1017.

le
Am;{::: '?’nth. Exot. X, P:
Prrvious RECORD.
Theobald (7), collected by Miss Bate.
Ross (6), Pyretophorus palestinensis.

Ross (6), Pyretophorus cardamitisi.

DisTRIBUTION IN CYPRUS.
and. Specimens of these collected by the write,

roughout the isl :
on .‘Zrls;hﬁ.lsgn.t Livadhia (Larnaca) were identified by Carter and Newsteaq
as Pyretophorus palestinensis, Theo. The highest point where this
mosquito has been found was near Government Offices on Troﬁdos, also
found at Platres, Mandria, Kelokedhara and in all the villages pe,
rivers throughout the island. '

SEASONAL PREVALENCE.
March to October. Most prevalent from April to August.

BREEDING PLACES.

River beds with or without frogweeds, preferably wh
e . I3 . 2 ere

;1;& ??h?el:ls ;in see;;age outcrops ; in irrigation drains a,{ld tanks t}])l:(::i; Ig
o el b o el o parly 0% o
i well 1s shallow (2-3 feet i
Seldompt%slfgdti?l sbqn. Never found in cesspits or (gther ﬁlzhm e
B in 1% (rina,?she.s ar_ld then at the edges onl It)" vaate'r.
to stones in r;) idgl Oﬂ rains in river beds and has the o}; f T
R 1 P1dly flowing drains, etc., so that one et

see the lirvep, may have to remove

place, in caves stabl
be greater. It ©8 and houses, The rg
= . Lo . . n 1
passes the wintey In itg adul%es(t)igilg}iltté {l)owedviner, T
: . ) reeding place

Anophe] ]
! eles (Myzomyla) multicolor, Camp
ynonyms - (Edwards, 3). .
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PrEviovs REecorp
Ross (6), Pyretophorus nigrifasciq,

DistriBuTION 1N CypRUS,

A rare species. Specimens of th
10.26 at Nicosia were jdenti ese collected by the writer on
g,mb. identified by T. W. Kirkpatrick as 4. multicolor
Nicosia, Kolokoshi, Almiros river '
. B , Tth mile fr icosi
R0 .Nmklil’ Konllfe tou Yialou, Salt Lake (Lgm:cl:) Nﬁ{c:zﬁ;:rl: ‘acil
Syrianokhori. stricted to areas where the water is brackish.

SEASONAL PREVALENOE.
April to September.

BrEEDING Praocws.
In marshes near the seashore ; Koma tou Yialou lake ; edges of
salt lake and marshes near Larnaca, and also in other partly brackish

water, breeding with 4. superpictus and 4. elut rtly brackish
drains with weeds at the road side. T

FrigaT DIstancE.
I have caught adults in my house when the nearest breeding place
I could trace was about 2} miles away. Kirkpatrick (4) states that it
is attracted to light and my own experience confirms this. I was bitten
in my house in a room with bright light on the part most exposed to the

light.

Parr 4.—RELATIVE IMPORTANCE OF EACH SPECIES OF°
ANOPHELES IN CONNECTION WITH MALARIA
PROBLEM IN CYPRUS. :

A. bifurcatus :

As has already been stated, A. bifurcatus is capable in breeding in
wells, cisterns and other clean water close to habitations as well as in
the cool-shaded streams and marshes, and, therefore, it is not affected
by seasonal changes as are the other Anophelines and may be classed
by itself as breeding throughout the year. There are numerous breeding
opportunities for this “mosquito both in towns and villages. During
a sanitary survey recently carried out in Nicosia town 7,009 su_ch possible
breeding places were recorded and in many villages, particularly in
Famagusta District, practically every house has a well in addition to
the alakati wells in the gardens and the shepherds’ wells in the fields
which remain sometimes for half of the year disused. Sir Ronald Ross
(Prev. Mal. Cyprus) section 10, page 22, stated ** wells occur all over the
island and may or may not be associated with high spleen rates. I
think that the explanation is that they supply only a few Anophelines
as a rule, perhaps enough to cause a low spleen rate of something up to
109%,. Where the spleen rate rises above this I have always found some
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It can, therefore, safely be stated that most of the malaria cases in
our towns and in many villages in the plains which are not situated
near any marsh or river, and in villages in the hills situated near streamsg
are due to 4. bifurcatus.
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Akacha or l 1931 | 135 5.1 |Population : 1,046 : River , seldom
Akaki [ 1932-| 123 4.0 | opportunity for A. supe%yctua, few
i wells, irrigation water, nearest mala-
. : ‘ rious village, Avlona, 2} miles.
Peristerona | 1931 | 113 0.8 |Population : 1,181 ; same as Akacha,
1932 | 113 2.6 | but less irrigation water.
Astrome- | 1931 | 109 0.0 |Population : 789 ; no river, no marsh,
ritis ..| 1932 | 104 0.0 | depends on wells for its water supply
and the depth of the wells in this
} village is 100 feet and over.
Avlona ..l 1931 33 78.7 [Population : 249 ; very few wells,
1 1932 | 23 | 86.9 | irrigation water,. . Avlona - river
; suitable for A. superpictus.
Lefkoniko | 1931 | 319 0.0 [Population : 2,435 ; few ' wells, very
1932 | 375 0.0 | few ““alakati’ wells, water not potable,
‘ Y no rivers or marshes.

‘Gypsos .. 1931 | 118 1.6 [Population : 1,005 ; number of wells,
0 1932 | 142 1.4 | water potable, no rivers or marshes.

Trikomo .. 1931 | 232 2.1 [Population : 1,804 ; many wells, no

1932 | 238 2.1 | rivers or marshes.

Perivolia tou 1931 | 14 7.1 |Population : 105 ; great many wells,
Trikomou | 1932 | 16 6.2 | no rivers or marshes. ‘

Kokkini 1931 | 62 | 22.5 Population: 539 ; no marsh or river

Trimithia ..| 1932 | 67 | 22.3 | within several miles of the village,

it depends on Wellf;.l it AN

TR ! 9.4 |Population : 523 ; this village has only

Rieaaagl J A0Sl e 26.2 orll)e or two wells, has irrigation water,

seepage water in the centre of the
‘ village suitable for A. superpictus
: ' 3% <l and multicolor, and is affected by

'|1932“ 67

Ovgos river where A. elutus breeds.
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(;; ;(;laar?a amongst our summer Visitors would have a very bad effect
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It s, therefore, quite clear in my mind that A bifurcatus1s the meoatapt
Anopheles in connection with the malaria problem in Cyprus and its
extermination though possible is difficult, requiring the whole-hearted
co-operation of each person and constant vigilance on the part of the
health services. Its destruction, therefore, is the greatest problem with
which we are faced.

A, superpictus :

The next most important Anopheles in connection ‘with the malaria
problem in Cyprus I consider to be A. superpictus. As soon as the rains
stop and floods do not wash away their breeding places, about the
middle or towards the end of March, one will find A. superpictus in every
stream, in rivulets, etc., where it is exposed to the sun, and they continue
to breed as long as there is water in river beds, etc., tillit dries up or is
washed away again by the autumn and winter rains. It passes the
short cold season in the adult stage in houses, particularly in stables
and o_ther rooms where there is no smoke, and the larvae will be found
even in winter in natural breeding places as long as there is no heavy rain
to wash them away. On 22.12.32 1 visited Margo river and parts of
Athienou marshy area and found 4. superpictus and A. elutus. That

morning the water in the open at Nicosia had froze i
) he w n and th
erence in height between Nicosia and Athienou., -

A. superpictus does not requi :
: ] qure much or deep water to breed i
?Vlﬂt breed in very small collections and even vgle_re the depth oi}n v.va'(:!:‘
:fx;d(; %uo'tfa the woxjds ,?f Buz':ton (2): **Seldom more than a span wide
entimetre deep,” provided it is not in a completely shaded place

|
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Dheftera .. ../ 1931 | 147 | 231 | goq4
1932 | 172 9.8
Psomolophou ..| 1931 | 76 6.5 | 476
1932 | 69 0.0

Pera .. .. .. 1931 /103 | 58 | 606 | 4 miles from Dheftera,
1932 | 101 | 27

14 miles from Dheftera.

In 1913-14 when the work against mosquitoes was beginning
A. superpictus used to infest the Nicosia General Hospital as well as the
offices of the Health administration so badly that we had to engage
gangs of 34 labourers and kill them as best as we could. The Central
Prison was also badly infested with these mosquitoes and caused a high
malaria incidence among the prisoners. Trakhoni and Orta Keuy were also
badly affected. The breeding place was found to be in the Pedias river
between the bridge on the Morphou—Troodos road and that near Miamilea.
Each year and particularly in wet years unless prompt action is taken
the same will happen. The Sanatorium is similarly affected by the Laxia
river and the late Mr. Campbell’s housp at Boghaz is smplarly affected
mainly from A. superpictus and A. bifurcatus breeding in the stream
below. In Paphos and Limassol districts practically every village is
similarly affected by A. superpictus and to a less extent by 4. bifurcatus.

As regards its flight distance I am inclined to believe that this is

. d Nicosia
farther than any one would expect. For. example : aroun :
there is hardly a,gy other place for A. superpictus to breed l;llllt :l]‘n:uisdg:
river and that is very carefully attended to and dries up ormal years
a distance of at least 4 miles. It is flooded several itlnf}?s mhltl)le rivez bed
but at the first opportunity the next March or April the who'e et S
will be teeming with A. superpictus lagvee, . L-oammo winter floods.
eggs if laid would remain during the whole of the strong s inactive for
It is cither that the adult travels great §1sli)ainces or remain
such a long time, which seems impracticable.
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A. elutus (P formerly A. maculipennis) : t
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The selection of Mathiati as a camp for the army of occupation in
the early days of the British occnpation, I believe, was mainly to get the
men away as far as possible from the marshes which at that time existed
extensively close to all our towns ; but it did not take long to find out
that it is not always the marshes that cause the trouble, because Mathiati
om marshes had extensive breeding opportunities

although miles away fr
for A. superpictus in the rivulets, etc., which made this camp just as

unhealthy as the towns.

There is no doubt that the drainage work so far carried out has been
the chief factor in reducing malaria in most of our towns and villages
m.th.e plains, thus reducing the number of A. elutus, which was the
principal mosquito to breed in such places. I can say that had this
paper been written a dozen or so years ago, A. elutus with its well-known
connection with epidemics of malaria wherever it is found, its long range
of flight, habits of searching and entering houses and z;.tta.cking mag
would certainly have earned the first place in importance E ~
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some doubt in believing that there existed gsxoolrxﬁz‘ylry;nf;:h;o;%gcg: ‘;;
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I regret that I have no official record of the number of donums of
land reclaimed as a result of this drainage work, but I estimate the area
to be well over 3,000 donums. In most places the value of the land
before being drained seldom exceeded 10 shillings per donum. Now
it is difficult to get the same at £20 per donum.

Apart from a number of isolated centres which are situated close to
big marshes, there are few places now left where A. elutus can be fqund
in years with normal rainfall, unless of course breeding places are created
for them through carelessness or unavoidable reasons. I will give a few
examples which may be of some help to future workers.

BREEDING PLACES THAT MAY BE FORMED FOR A. EruTus.

1. Unavoidable reasons :—
Ah : | M
eavy rainfall will es which would retain water

{#) Al » number of owlaying pla‘cSuch places may be difficult

' ly. 7 b
2 (ﬁ‘l:ilxrl1 gﬁ 111;; gru;u); gx%fy In such places artificial control
’ ] R %5
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o carried out and the success
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(¢) form sluggish marshy places i the nh DO, O ot Daris
of th.o Pedins and Yalias rivers, 10 the irrig £ the
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2. Ignorance and carelessness : il :
i borrow pits near Vilages; _ .
:g)) gﬁ‘f}"gmﬁfxggf irrigatio:ll) or anti-malarial drains, tanks, etc. :

. ioation works, 1.6, impounding rivers, etc., in
¥ u:::;tr:;legbtl;:lgirrigation water and thus creating extensive
h as at Syrianokhorl.
ded in Cyprus for irrigation, and for
en constructed in some parts of
d water is retained and used in

breeding places suc
Water of course is badly nee
this purpose reservoirs have be

Famagusta District where winter flood
proper season. But unless the reservoirs are properly constructed and

maintained, and emptied in good time, they become such an important
source for mosquitoes and malaria that no matter how great, their
benefit, their harm to the health of the people may be greater.

On the 12th August, 1931, I submitted a report on the Akhyritou
and Kouklia reservoirs. Extracts from this are given below :—

“ Director of Health,

I have the honour to state that I have good reasons to consider
tha_t Iﬁ;)u_kha reservoir, the seepage water from the reservoir and the
main drain passing close to Kalopsida and Akhyritou are detrim
to the health of the surrounding neighbourhood, i.e., Kouklia, Kalop(;?g:l
Akhyritou, Gaidhouras, Prastio, Kondea and Lysi villages, and this is
the causation of malaria fever apart from mosquito annoy’ra.nce ”

PrEVIOUS STUDY.

In January, 1909, a report was made b issi

: 09, 8 W y the commis 1

?fgcﬁ:;lo :;19& in(}wmlr)e into, the “ Working of the Irriga,tiosrlloﬁe:(g'l\(r}];ir: i

i igesoriv. LT 1055/08 and M.P. 3/09, 19th January, 1909 “(;

Qi ol report was restricted to consideration of 4 xte’ bt
ealth of the people in that area was aﬂegt:d e

Considering the period when
the Report ieni i
(pages 8 to 10) was made and the limiIt)ed aoriggig%gul]ef?rii‘gggo;n n:llt{ﬁe
vailable

at that time as regards the flj i

ete.. it ight distance of the i :

v iIcla,n be accepted as a good piece of work {)Anophe]me s A
various parts of the world g; ut from the researches
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REorny STUDIRg

sth June I had occasion tq ;
.nd(m 1[;:?;1018"’“' t‘ numlt);nr Ofk A‘t:l)n:t!:.w;\ct A part of (e
e a big outbrea : edi
Im!:;:-p‘l‘ﬁg«- numgher of udultoff! .mlllarm for Koy lin "_"! g, o L
’”I‘vtht‘- tour of inspection made on 7th an
0 peida, Kouklia, Prastio, Pyrga ang o
Ka Fin houses confirm the ides tha k
foﬂ’_‘! etc., form the principal sourge
drain®: umber of malaria cases ne

the great 1

o lt' Inruo‘ number of 4
' TESEervoir of Kouklia nhrl ity

for Anc 4
Nopheline mogqy;

: S uitoe y
W found in thege \*’i”agri}_q % hence

Conowsmn.

Chief Samitary Inspector.

This was submitted to Director of Agriculture and the following i
an extract from the reply of Irrigation Superintendent. >

“ Director of Health,

I suggest that in future no water be retained in the reservoir after
April, should cereal waterings take place or not.

From summer waterings this year I anticipate a revenue of about
£200 while we could have received the sum more or less from the Iea:sg of
lands in the bed of reservoir. In addition the expenses of supervision,

etc., would be done away with.”
Irrigation Superintendent.

I give the spleen rate of six villages affected by the reservoirs : —

Village, 1914 1928 1929 1930 1931 1932

Akhyritow .. .. 731 .. 5.6 16 .. 93 .. 750 .. 563

Kalopsida .. .. 838 .. 115 76 .. 13 .. 945 .. 694
Kouklia., .. .. 625 .. 133 .. 76 .. 171 .. 666 .. 545
W S ® R BT, e P IO
Kondea ., . 695 .. 19 .. 118 .. 09 .. 427 .. 163

GudhOums ’ (X 60v6 I 3-5 re 10.7 .. 3'0 - 44'4 3 44.1
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Here of course rarely othe
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prevent an epidemic of malaria.
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A. multicolor : T
A. multicolor of course is of less importance, but considering that it
houses and bites human beings,

has a long range of flight and it enters ¢ L e
that we have many places where the water is partly bra_a,cklsh and that
it is a proved carrier of malaria elsewhere, it deserves consideration. It is

which are considered as salt marshes,

of some importance that all places
ete., should receive careful inspection, especially after a heavy rainfall
fficiently diluted with fresh water to be

when the salt water may be su
elutus to breed in.

suitable for both A. multicolor and A4.

A. hyrcanus : ] .
enagey I;klelao‘txge(;%ergf the habits of this mosquito is as yet too small to
press an opinion. It appears that this mosquito does
not go far away from its breeding places, but any person who happens to
go close to the marsh will get bitten, even during the day in the sun
Syrianokhori is the only place where this mosquito has been found in
Cyprus and considering that A. elutus is the predominent mos ;Il
there and that there are also suitable conditions for all the other Anoq;zu l ;
t;kal,llfewr% to'J l;axmt in Cyprus, one is not able to say what part this mosp lfi:(g)
. s in the spread of malaria in that village. I think that th - I
who are most likely to be affected by this Anopheles are those tlfat? Z())ptf)

Syrianokhori during day fr
fishing and other Pgurpoges. om Morphou and elsewhere for shooting,

A. algeriensis :

4. algeriensis like hyr
Besalot yrcanus has not yet been carefull ied i :
will bite ;gﬁ ?::‘Zi:é’d‘;ﬁgmsascgow t’I}‘lla:t it does not egt:iuﬁ%?tamrﬁé
affected : ., O 8. e peopl .
o favg);mgosqmto are shepherds,phugtzr‘: hx(-)e:éﬁ Itlslt,?t ke o
breeding with 4 elZ;:t)f :nr:faj marshes. Since it,is hov;:ave:s :fltlgnpff:x‘:\l: i
: . ; A . superpictus it-is difh. g
mosquito takes in the spreag) ofp;iaﬁzrligl?nd;ﬁiiguilstl::dsay el



A List or Mosquitoxs RECORDED FROM CyYPRUS Namzes
’

Present Name of Species.

: :/.;NOPHELES :
1. A. (Anopheles) maculipennis

THE COLLECTOR’S NAME.

Name under which it was previously recorded, Collector's Name and Date.

A. maculipennis ..

UNDER WHICH THEY WERE MENTIONED, AND

G. A. Williamson .. 1909
i » th ? (Ross, 6)
3 3] iE) AZIZ 21 6.13
2. A. (Anopheles) elutus, Edw. ..| A. elutus R A F ., @. A. Williamson (Edwards 3)
Sacharow Favr. " (Athienou marsh) Aziz .. . .. 25.533
3. A. (Anopheles) bifurcatus .. .. A. bifurcatus RER 2 i (Theobald 7) 1903
” i) . . %) .. -Azz. . oo 10. 6.13
» » ,, Aziz .. 28. 4.27
”» »» . o O o e S . T 16.12.27
4. A. (Anopheles) hyrcanus .| Not recorded before (Syrianokhori Aziz .. 14. 6.33
marsh). .
5. A. (Anopheles) algeriensis . -| Not recorded before (Athienou marsh) Aziz .. .. 25. 5.33
6. A. (Myzomyia) superpictus ..| A. superpictus ; . «. .. MissBate .. 1903
5 - As Pyretophorus palestmen&us ? (Ross, 6)
> B . cardamatisi, Theo. Aziz. . ;9. 2.13
" oA -~ .| ? A. superpictus, Grassi é&z&z{ - o 54 0.12.26
7. A. (Myzomyia) multicolor .. ..| Pyretophorus nigrifasciatus ? (Ross,
Sy ) b .. .. ?A. multicolor . Aziz. . » 1926
ALLOTHEOBALDIA : _ D ’ 6
lo.) 1 olata, Mcq. | Theobaldia spathipalpis ? (Ross, 6)
1. Theo. (Allo.) onglalf q g v e e . 24. 5.33
THEOBALDIA :
1. Theo. (Theo.) annulata, Sch. ..} Theobaldia annulata .. ? (Ross, 6)
CULICELLA : e
1. Theo. (Culicella) morsitans ..| Theobaldia morsitans, Theo. ! (Ross, 6)

9a



-

Present Name of Species.

_—

AEDES ;
1. Aedes (0.) caspius

2. A. (0.) marie, Serg.
3. Aedes (S.) argenteus

»

CU’LEX”:
1. Culex pipiens

b4 2
b2 ] . ) .
2. Culex tipuliformis

e Cu’l’ex hort;nsis "
4. Culex perexiguus ..
5. Culex mimeticus, Noé .

6. Culex martm Med]ld .
7. Culex (Uranoteenia) ungmcula,ta,

Edw.
8. Culex univittatus, Theo.

bal

2

2

.| Not

Name under which it Wik

————

.| Aedes (Ochlerotatus) caspius (Salt
Lake, Larnaca) :

-| Notrecorded before (
.| Stegomyia fasciata

b} 3

-| Culex pipiens, L.

» ..

3 L. (WellS)
,, tipuliformis
2 Lo

hortansis. .

perexiguus

mimeticus, Noé .

Not recorded before (Athlenou marsh)
Not recorded before (Syrianokhori

marsh)

recorded before (Syria,nokhox.‘i.

marsh)

seashore, Kyrenia)

previously recorded, Collector's Name and Date,

Aziz | .
Aziz. .

? (Ross, 6)

Aziz . .

! (Ross, 6)
Aziz. .
Aziz, .

? (Ross, 6) 4

2 (Ross 6)"

Aziz. .

Miss Ba,te .

Aziz. .
Aziz

Aziz
Aziz

10. 426
J0. 8.33
8. 5.13
7. 6.13
24. 533
26.12.28
26.12.26
1903
12. 113
25. 5.33
10. 8.33
4. 8.33

As far as I am aware the first official record of mosquitoes sent from Cyprus for identification dates from 7th Dec., 1899,
when specimens were sent by Mr. Gennadius.
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ILLUSTRATIONS.

Fia. 1.—Subgenus Anopheles

Fic. 2,—Subgenus Myzomyia.
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ILLUSTRATIONS.

A. BIFURCATUS
Fic. 1.—Subgenus Anopheles

!.‘

Fie. 2.—Subgenus Myzomyia.



Fie. 3.—A. elutus

A bifureal

e

4.—A. bifurcalts,

F1gG,



A. hyresnvs.

(r" -

gl T

Fiac. 5.—A. hyrcanus.

A swerpictus
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Fre. 6.—A. superpictus.
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Fu, g

F1e. 7.—A. multicolor,

.

[ Photo by M. Aziz)

cistern in the yard of Mosque of

~—Breeding place of 4. b%furcatus, a
Omar, Palestine.
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[Photo ty M. Aziz]
F16, 9.—Breeding place of 4. elutus and A. hyrcanus, Syrianokhori.

[ Photo by X. Azz]
of A. hyrcanus, Syrianokhori,

Fia, 10, Breeding place





