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FOREWORD. 

This paper is the outcome of my desire that the detailed knowledge, 
which th~ 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. 

I hope that this paper will be developed some time in the future. 

I congratulate Miss Melahat Houloussi on tlie drawings she ha.'3 
prepared for this work: 

August, 1933. G. C. STR.-1THAIRN. 
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ANOPHELINE MOSQUITOES OF CYPRUS. 

PART I. -GENERAL. 
There arc records of the occurrence of the following 7 species of 

.l,wpheles mosquitoes m Cyprus, 6 of these be]onging to the subgenus 
.A.n.o1,brlr.~ and 2 to the subgenus Mywmyia: 

Subgenus Anopheles. 
I . .A.. macuUpennis. 
2 . .A. elut'U8. [Fig. 3.) 
3. A . bifurcat'UIJ. [Figs. I & 4.] 
4: . .A. hyrcan'U8. [Fig. 6.) 
5 . .A . al,gerie7t818. 

Subgenus Myzomy:ia. 

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

Key adopted for identification of the larvae of subgenera A nopkeles 
and Mywmyia of Cyprus: 

]. .. 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, ::\) . 

2. " Shaft of antenna without a branched hair. Leaflets} 
of palmate hairs generally with long terminal filament. :bgenu~ 
Internalclypeal hairs rather wide apart. " (Edwa.rds, 3) yzomyia 

PART 2.-DESCRIPTION OF THE ANOPHELlNE MOSQUITOE8 
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). It 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. r.naculipennis as follows : No trace of a. pale spot 

m 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, e,specially in the male . . . . 
General co]oration of the body rather lighter than in A. mac.ulipe:nnis 

" (Edwards, 3). " . . In other places it occurs alone, 
and then its association with outbreaks of mala1-ia is very 
clear . . ." (Buxton, 2). 
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• . banded ; thorax with light gre 
s. A. (A.) b~ ~off4uito; palpt :cie by dark brown" {Barra.ud, 1r 

• A clear wmge bordered on eac ton 2). . 
·n front, . " (Bux , central nrea J • r of P1alana., 

.. 111 11, good oarne 

bJrC&l1US : h species in the Palrearctic faun, 
4. A. (A.~ distinguished from a.Il;!ti~nua (which are. not recorded ~ 

• ~asily nctibasis and A• ma front feroor~. This character was 
except A. in:b distinctly swolle!1 t· n of A. pictua, and together With 
Cyprus) by b e Lrew in hie descnp 10 the best distinguishing mark of 
pointedbn,.,'::it s!a.1ed female pa.lpihforrotes r of the ventral scale-tuft, on 
the s <>fS6 .. y- the c arac · 1 · bi 
the Mywrkynchus gro~~• ally founded, being qmte unred1ahe . . . . 
which the group was ?r1gm ies in many respects, an s ows a strong 
A kyrcanus is a var1a.b~e specf I I races." (Edwards, 3). 

• th roduct1on o oca . . T 
tendency to e P . b ds with a small white tip. he first 

The palpi ha~e three wi:t~ :;wards) is very small. ~ing markings 
band of the pa.Ip~ (fro2m tt~ spots on the costa. The fringe on Radius quite distinct with w e 
and at Cubitus 2 pale. B · 

'ld ht females of A. kyrcanus (at eiean and 
Out of 120 Wih -sca~!lestine) dissected (Buxton, 2) failed in finding Nahr-ez-Zerqa ma.rs e , 

oooysts or sporozoits. 

5. A. (A.) algeriensis : 
ADULT. 

" Easily distinguished by the unspotted wings and the absence of a 
distinct tuft oflong 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." (Edw:ards, 3). 

WVA.. 

" Leafl~ts of float _hairs broad and deeply dentated ; comb of eighth 
segment with about sixteen teeth." (Kirkpatrick, 4). 

NoTE : That of bifurcatU8 leafl t f fl h . 
~omb with about twenty-five teeth K~k ~:t airs long and slen~e~, 
1sa carrier of malaria. (Buxton 2 (. patn •. ~, ~). I am not aware if1t 
(like A . hyrcanu8 ) remains strict} ) ~s ofhthe opm1on _that as this mosquito 
is of little importance. Y m t e marshes m which it breeds it 

6• A. (Myzomyia) superpictus : 
Palpi with two white rin s . 

d~rk, except for the narrow gkn:nd the tip broadly white. .. Legs all 
with three large pale spots and e spots. Wings with the costa dark, 
humeral cross-V'ein." (Kirkp t . ktraces of a small pale spot above the " Dist' . • a nc , 4). 
white ti mgwshed from the near} alli 

" ps to the female pal pi." ~Edw:d A· multicolor by the broad 
A proved carrier of m l . ,, rds, 3). 

a aria. (Kirkpatrick 
, 4). 
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7. A. (M7zoll1Yia) multioolor : 
Thu~ Pl~-~,: lv '""' 1111,lc 1 ,u7H r111,./11 ,1, '' pnlpi dn.rk brown with three 

mmo, • ' 1 hit 1 h b11111l11 , thc- Im Ml third or 1·,·Prt h11,lf of the apical joint 
1110~ II{' f~11 1", hut tlH • tip i1111lw11 ,n1 dnrk ,'' (Kirkpatrick , 4). Othrrwiiw. 
t,l,t' n111rk111g!:I ur, • thr ,la mr. • • 

" A pnw,•tl <•nrric>t of malariR.' ' (Kirkpatrick, 4), 

I 

f'\nT :t Dl~TRTBUTION SEASONAL PREVAJ;ENCre, BRF.EDJM.; 
PLACES, \ND HABITS OF THE ANOPHEitINE l 

MOSQUITOES OF CYPRUS. 

Anopheles (Anopheles) maculipennis, Mg. 
Synonyms : (Edwards, 3). 
Anopheles maculipennis, Meigen, Syst. Beschr. i, p. 11, 1818. 
( '11le., cl,a,1:iger, Fabricius (nee Meigen), Syst. Antl., p. 35, 1805. 
Anopheles occidentalis, 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. 

Arwphdes selengensis, Ludlow, Psyche, xxvii; p. 77, 1920. 

PREVIOUS RECORD. 

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

The writer sent specimens to Sir Ronald Ross fr.am P~phos (21.6.13) 
and from Larnaca (24.7 .13) which were identified by Carter and Newstead 
(Dec. 11, 1913) as A. maculipennis. 

A. maculipenni{J, Prev. Mai. 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, l3u11. 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. ma,e,ulipennis having been recorded from Cyprus. 

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

My opinion, based on experience in Cyprus and Palestine after having 
examined many l:lpecimens, is that there is a very close resemblance 
b~tween 4. rnaculipenni$ a.nd /4, elutu$ both _i:Q. the larval and in a,dult 
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• These two species cannot be 
• e neral habittstudy. Specimens of Anophe.l 

, • well 1\.8 in th ~ and oa~efu . aper was being prepared ~ 
~
1 

;~nt~I without P~10c':,\ected "'.hil;::aJ of Entomology, ha\'e bee~ 
fnim Athienou ma~ t~ the Jmpe~I • Favr.=elutus (Edw.) and other 
f \' 1933, ncl !It'll rde ae A. aac rovi to be identical. Edwards (a) 

idcntifi,-.1 h ' ~~~! etsew~ere ap)a.::d A. macunpen'!"iB in Palestine, 
1 oi11w11 coll hRS entll'EllY rep. but in Macedoma the two OCClJr 
111 thnt '"'"' • and Transc~spia, both elutus and '11laeulipenni 

I.J<nn r- 1'1,,~ pof~:ia reason in t,his pape~arks made for one are intendJ 
t tlwr. For .d •~ as one and a.ny re • concerned. 
h , • ., IIN'n cons1 e1 her so far as Cyprus is 
to ppl,r to the ot 

UTION IN CYPRUS. 
DISTRIB . An h t' 

• Tekke Livadhia, ap o 1a, marsh 
Found in all coastal ID:a~i:~r::y area in the flat parts. of _Diorizo8 

nl.'ar Limassol and AkrotmOld Paphos marsh, pa~s of P~lis nve~ and 
and Xeros rivers, ~aphos, ia Ghaziveran, Synanokhoz:i, Dherua to 
marsh Karavostas1, Pe~day ' h sluggish parts of Ped1as and Yalias 
KVl'SI. ~ Ovgos river, Athie~ou il~arsto' Messaoria reservoirs of Kouklia, 
r- u_ d Miam ea ' · f K l · ' rivers from 1unrgo ~n . • t. drains of the reservoirs o a ops1dha, 

Akhyritou and sluggis~ 1;1'~~~! or Laxi), Koma tou Yialou, Vokolidha, 
Fresh Water Lake1(AyioA • 8 Theodhoros Laxia, Athalassa., Yeri, Ga.stria, Pa.leomy os, yio ' 
Kolokoshi and Y erolakkos. 

The highest point where this mosquito has been recorded by me was 
at Skouriotissa, which is about 1,000 feet above sea-level. 

SEASON.AL PREVALENCE. 

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

BREEDING PLACES. 

Permanent or semi-permanent marshes where there are weeds etc.: 
overgrown, sluggish irrigation drains; sluggish parts of a river 'where 
there are reeds, etc.; overgrown, neglected or badly managed imaation 
tanks. In fresh or brackish water. --"1:> 

fuGHT DISTANCE. 
In 1920 I observed that A ( l' . 

Fresh Water Lake Fama t • .rn;:cu ipennis ?) elutus breeding in the 
reached as far as the Glossf:~: estet Fa~agust11 and Varosha, and 
of nearly 3 miles. On several er_ res1 ent1al houses, a direct distance 
w~re found near Tekke and i~~~sions _wh_en extensive breeding places 
md?~ away was badly infested t tt Chiftlik,_ Larnaca town about 2½ 
taking place in the Kouklia reser: . e same tune. Again any breeding 
Kondea and other villages up to o~s, Fa~agusta District, affected Lysi, 
was proved by a house to h ree miles from the reservoir This other breed· 1 _ _ ouse search fi du} · 
when th mg Pmce near. Athienou ·n or a ts while there was no 

e ne&rest breeding place w VJ. age Was also similarly affected 
48 over ~ mile fu;>:rn the village. 
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All the abovl' information is ba-1 d on careful search for adults in 
the houecs, including garden sheds, stables, caves, etc., lying between 
the mRrsh and the village, and continued towards the centre and outel' 
partR of the village on the aid<' fortheRt from thr mnrMh till the hou11es 
wN,• found to 1,1' fr,,, from adnlt-

l<'rom observution11 carrie«l out ut 8yrianokhori, ~•amagusta. and 
La.mac:a. I 1un of opinion that the femal~ of A. elutus (11uwulipennia l) 
rests actually in places where blood is obtainable, or close to ha.bitatio1111 
in natural or artificial cool ple.ces such as caves, dungeons, stables, bcdl. 
rooms, etc., where there is no smoke. It does not start to bite before 
imnset in the open, hut will bite during the day in cool, dark rooms such 
11s stables, bedrooms, etc. It is found resting as a rule on old clothing, 
under bedsteadM, etc. 

Anopheles (Anopheles) bifurcatus, L. 
Synonyms : (Edwards, 3). 
Otilex bi,furcatus, Linnoous, Syst. Nat. Ed. x, p. 603, 1758. 
Otilex claviger, Meigen, Klass. u. Beschr. i, p. 4, 1804. 
Otilex trifurcatus, Fabricius, Ent. Syst. iv, p. 401, 1794. 
Anopheles villosns, Robineau-Desvoidy, Mem. Soc. d'Hist. Nat. 

Paris, iii, p. 411, 1827. 
Anopheles grisescens, Stephens, Zool. Journ. xii, 1828. 
Anopheles antennatus, Beckei, Mitt. Zool. Mus. Berlin, ii, p. 68, 1903. 

PREVIOUS RECORD. 

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

DISTRIBUTION IN CYPRUS. 

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 Troodos near Government Cottage, 
Troodhitissa, Platres river, Pedhoulas, Neokhorio (Paphos), Asgata 
(Limassol) on 16.4.27 and in practically all o·ther streams early in spring. 
Specimens of these were kindly identified for me by the Imperial 
Institute of Entomology, by Sir Ronald Ross and br. A. E. Horn. 

SEASONAL PREVALENCE. 

I have found larvre, pupre 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 
l)-ikoukkia. on 7 !6.33, 
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NO PL.A.OES. 
BitENI>l and shallow wells _with clean water. 

60 fr•<.'1 in dept~) at the edges of s~t or slow flowh,~ 
I' (np t. ·gotion tanks , be found in art1fic1al collections l 

in i 1er11 on h•':108 It is also _td~ d th"t the water is clean. It can ~-
on the 1 • rov1 e "' F b Vil tre11m_s ool ~1i11dcd places, pd Ja,ees as early as e ruary and March 

w t<' r 1_n c •• n in Rhettere P ts of Latourou marsh (Alamino • 
fo11111I m I hr ope rded in isolated par b ding place was heavily shad ), 
It hn ~ lw •11 reco. okhori where the ree ed 
,\ t bicnott and Synan 
m summer. 

DISTANCE AND HABITS. 
FLtoBT ·ts fli ht distance but I do not think it 

No record is ava.ila.~le a~ to 1 1l will bite at once during daytime 
goes far from ~ts b~ed~g (h~r~de and even when there is sun, provided 
as soon as one ts a little m 
1 hat it is not too strong. . • 

. . . . Mos ue of Omar in Palestme m 1927 an accident 
While ~1tmg thef sev!aI important breeding places on the premises 

loo to the djscoverl~ut 5 30 pm on 9.6.27, I was deeply interested r~:~; ~0~:uter wa.lls ;f the 0 Mosque of Oma: and while .resting on 
• 0 h ad hi"ch J took no notice of at the time, I felt bites on my 

a. cistern- e , w . • d I · 
arm resting on the edge of the cistern o~mng, an was surpnsed to 
notiee that three A. bifurcatuB were helpmg themselves to a meal of 
blood and that a few others were ready to _do _the.-,aame. ~n lowering 
my arm just a little inwards they had no hes1tat1on m ·attacking my arm. 

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

Anopheles (Anopheles) hyrcanus, Pallas. 
Synonyms : (Edwards, 3). 
Culex ~yrcanus, Pallas, Reise durch versch Pr d R 

i, p. 475, 1771. • ov. • uss. Reichs. 

Anopheles sinensis, Wiedemann Aussereurop z ifl 
1828, ' • we • Ins. i, p. 547, 

Anopheles rnctus, ~oow, Dipt. Beitr. i, p. 4, 1845.' 
Anopheles pseudopictUB, Grassi Atti R A L. . 

p. 102, 1899. ' • cc. mce1, Rendic. viii, I, 

Anophdes BinenBiB 
Res. iii, p. 196, 1~~~- mesopo-tamiae, Christophers, Ind. J. Med. 

N· . PREVIOUS RECORD 
, o previous record in C . • 

~~~!!llo:f tfiex~n~ive _marsh ~:~d ~;s~ founddinby the writer on 
or llTlgat1on works. poun g the river bed at 

No record elsewher . ~TRIBUTioN. 
e m .... ., .t'rus. 
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SBASONAL PREVALENOE, 
Not known for certain. 

BREEDING PLAOES. 
Sluggish marshes with tall reeds. 

FLIGHT DISTANOE AND HABITS. 

Flight distance not certain. It bit my arm near its breeding place 
in the sun at_ 4 p.m. on 19.6.33. I made some careful observations 
abo~t the habits of the adult A. liyrcanus. It bit in the open in strong 
sunli~ht at 4 r-m. on 19.6.33, and continued to do so until sunset, 
ee)ectmg khaki_ and black ?oloured clothing but never white. It is 
very tame durmg the daytime and continues to suck blood although 
under a test tu?8 ; after suns~t, h?wever, it is very active and cannot 
be captured easily. Its associate 1s A. elutu8 . The breeding places of 
A. hyrcanus and elutus were just at the same distance from habitations 
yet while hundreds of A. elut1"8 were found in houses only two A. hyrcanus 
were collec~ed there: On the other hand A. hyrcanus bites freely in the 
open near its breeding place while A. elutus would wait till sunset and 
bite close to habitations. 

Anopheles (Anopheles) algeriensis, Theo. 

Synonyms : (Edwards, 3). 

Andpheles 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 tha:t t~is species 
may be found in marshes a~d marsh! collecti~ns of water m nvers such 
as Alamino (Latourou), Sypanokhori and Athienou marsh. 

) 

,BREEDING PLACES. 

Sluggish marshes with· tall reeds, etc. 

FLIGHT DISTAlilCE AND HABITS. 

Flight distance ~ot cer~ain. I_ have been bitten by this_ ~:pooies 
near the marsh. It 1s assomated with A. elutus and Culex martinii. 

Anopheles (Myzomyia) superpictus, Grassi. 
Synonyms: (-Edwards, 3).' 
Anophel€8 superpictus, • Grassi, Reale Accad. Lincei, ~- 78, 

Pyretoplwrus pal€8tinensis, Theobald, Mon. ·eu1. iii, p. 71, 
Pyrei<Jphorus nursei, Theobald, Mon. Cul. iv, p. 66, 1907. 

1900. 
i903. 
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•mens of these collected by the writer 

1 hroughont the ~sla.nd 8Pf~ere identified by Carter and Newstead 
011 .:.!• . .13 a.t Livadhia (~a.rn~a. Theo The highest point where this 

f>yr1 roplion_J,8 pal,e.8tidnensis, ear Government Offices on Troodos, also 
• ·to h been foun was n d • 11 th ·11 moi,.qm as M. d . Kelokedhara an m a e VI ages near 

fi ,1110 nt, Platres, an ria<l 
rin•t throughout the islan • 

SEASONAL PREVALENCE. 

March to October. Most prevalent from April to August. 

BREEDING PLACES. 

River beds with or without frogweeds, preferably where there are 
no tall reeds ; in seepage outcrops ; in irrigation drains and tanks, provided 
that the breeding place is exposed to sun wholly or partly. It is never 
found in cisterns or wells unless the well is shallow (2-3 feet in depth) 
and exposed to sun. Never found in cesspits or other filthy water. 
Seldom found in big marshes and then at the edges only. It is found 
to resist sweeping of drains in river beds and has the power of clinging 
to stones in rapidly flowing drains, etc., so that one may have to remove 
the stone to 8ee the larvre. 

FLIGHT AND OTHER HABITS. 

l~ enters houses ~nd stables and shelters on spider webs, dark clothing 
an m .corners. It is found sometimes over half a mile from its breedin 
place, m caves, stables and houses Th . g 
be greater. It passes the w· te •. . e range of fhght, however, must 
having been w~hed away b ~hr m_ its ad~lt stage, its breeding place 
is OuJex mimeticus which has e ~ter rai~s. Its principal associate 
A. swperpictus. wmg markings somewhat similar to 

Anopheles (Myzomyia) multicolor, Camb. 
Synonyms : (Ed wards 3) 
A ' • 

nophele1t multicolor Camb 1. 
P ' ou m CR A d • yretopoo-ru8 chwudo . Th ' • • ea • Sc1. cxxxv, p. 704, 1902. 
p yei., eo bald M 

yretophorus cleopatrae w·11 k ' on. Cul. iii, p. 68, 1903. 
4 h , l COC S (n 

nop eles imp·un~tu.s l)·· . orn. nud). 
' omtz Zeits h f • 

' c r • • Hygiene, xli, p. 67. ill :. . 



h:mvious REooan. 
}toes (6), Pyrewphonu, nigrifcu,ciatu.a. 

. 1>iSTIUBUTION IN CYPRUS. 
A rare species. Specimens f th 

17.10.26 a.t Nicosia. were identifiedo b TeseWco~ected _by the write~ on 
Ca,mb. Y • Kirkpa.tnok as A. m'Ulticowr 

Nicosia., Kolokoshi AJmiros • . 
to Nisou Koma. tou' y· 1 Snver, 7th mile from Nicosia. on way 
Syrianokhori. Restricted 1:-0ou, alt hLa.ke (La.ma.ea), Ma.mma.ri and 

areas w ere the water is brackish. 

SEASONAL PREVALENOE 
April to September. • 

BREEDING PLAOES. 
In marshes near the seashore • Korn" t y· 1 1 k d f I k d , ... ou 1a ou a e ; e ges o 

salt a. e an . mar~hes near Larnaca, and also in other partly brackish 
wat:er, b~eding with A. superpictus and A. elutus. In partly brackish 
drams with weeds at the road side. 

fuGHT DISTANCE. 

I have caught adults in my house when the nearest breeding pla-ce 
! could trace w:-1-s about 2½ miles away. Kirkpatrick (4) states that it 
1s 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. 

PART 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 a.s are the other Anophelines and may be classed 
by itself as breeding throughout the year. There are numerous breeding 
opportunities for this -mosqu~to bot~ in. to?s and villages. During 
a sanitary survey recently camed out m N1cos1a town 7,009 such 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. Ma1. Cyprus) section 10, page 22_, stated." we~ 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 ,t\nophelines­
as a rule perhaps enough to cause a low spleen rate of something up to 
10%, Where the spleen rate rises above this I have always found some 
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• hMurhood. ~i~fs important, 
.... -otosenetg to deal with. inVJ•e bi soDle cdin surface. ,,,,rr trou e 

d,1itio ntll1r,~·cll"' re often • coD1paign against malaria 
rn 1 I Ross a .., . N' . s· Ronn c 15 children m 1cos1a town 

t lw "i~it of tr ,k1'll" of 1,1 h of that year and it waa 
Jn JIH:l ~ ~ ~11 rtcil. Thf ·/ three mont:ci enlarged spleen; in 1914 

in ◄ 'l 111
<1 • ' 1 durinL! t "" ·iaren c:xaDlined I I 2 o/c . Nicosia town in 

" 
1 ii"1;11;:u % nf th •dc~i 1932 it wasd <t Y m~nths surplus water was 

fi und i11 l to 11.t<Yo an It_l re uired an or enia Gates and fonning 
;~t~!'1t1 JI\Clf. w11lt•J':~s

1!t t:e Pa~hos an~ ~reus in tht: moat bet~E;6n 
JI • from t lw nqu u A s1iperpictus an Kaimakli. In add1t1on 

1~~\. hi din11 places fo~ Gates and al~:ea:queduct, particularly a.t 
~ P1i1 ho n<l Fam~:~ leakages fro:i_ ~nsive breeding surlac~ for 
0 thi., there were ma Pedias river h ex tiD1es to July. Domestic 

Koshlu Chiftlik, and ~e rch to June and soDle'ble goldfish were issued 
~ • , UJ>!rpi,ctus from t:Cnded to as far as poss1 in~isted upon for other 
breeding places ;e~:e tanks and covers ~er:nd D1inor breeding places 
f n of cha1e 0

~ As soon as these ma JO~ uite freed from malaria 
recepta.cl~: o -~t ricosia was almost but to g;inst mosquitoes, Nicosia 
wedre dea towid"y' after 20 years of struggd ~ famalaria and this is mainly an even - ... I tel cleare o · b 
town has not yet been co~p_e Y ful if any further reduction can e 
d to A bifurcatus, and it is do~bgil~ of the sanitary staff slackens 
e;:Cted because as soon as -the Vlb ad~ce places are neglec~d by the 

• • f h • stered ree mg . b d d k the ma.Jonty o t e. re~ . fi this mosquito to ree an eep owners and opportumty ~s given or 
up malaria in an endemic form. 

d that most of the malaria cases in 
It can, there~ore, safel~t s::t: the plains which are not situated 

our towns andh m 1!1any d J villages in the hills situated near streams near any mars or nver, an 
are due to A. bifurcatus. 

What are the reason~, since there are so many breeding opportunitieH 
for A. bifurcatus, which are so often close to habitations, th~t we do 
not get a higher spleen rate or more malaria cases ? Is it due, as Srr Ronald 
Ross stated, w the supposition -that wells may supply only a few 
.Anophelines, or to some other cause? My observations regarding the 
number of mosquitoes breeding in wells do not agree in some respect~ 
with Sir Ronald Rosa's opinion. I have noticed on many occasions that 
from an" alakati "well or even a round well when not constantly in • use 
(and there are many of them) I have collected in a single bucket of water 
o".'er50l&rvre and pupre. Wells which are in use, unless properlyprotecte?, 
will 1:1~pply a number o~ larvre at each bucket if only one is careful ID 
aearchmg for them. I thmk the probable reasons may be the following :-

(a) A •. bifurcat!ts _ma,y not go far from its bre~ place in order to 
bite autl it ui only whc>re tlw breeding place is actually clos · 
to where people sk•t:'p that they get bitten. 

(bl Tliere are seaso_ns when most of the wells are in constant 11 
and the breeding opportunities are less. 



(c) There is more regular 
sanitary staff. control of euob br1 Nlin places h , the 

(d) When the population 111 h. h 
wc-lls eomparntivP\v few ig I nnd the numh(l1' of the ,. i ting 
• ·t . r. t tl • ' anc wher ' the 11 

six ) 1ee , 11 •11 , is only . we s llrP d '"P''T h n 
11 Arnall mfection. 

Tlwrl' is no doubt that A bifu t . . 
thi ha" not been proved by di~C:, u., ~8 a earner of malaria, r1h hough 
\1·111•1 • there is only A . bifurcatu., a1::~ 1i Cy~rus, but there n re pl rH·, 

( rt ,in proof that where there are w 11 t ere 18. malaria. There is al o 
which are not in constant use th el 8 and particularly " alakati " well 
this will be seen from the followm~ sp een rate may be higher than 10%; 

g examples :-

Centres Year 

Aka.cha or I 1931 
Akaki . . 1932 

Peristerona 1931 
1932 

Astrome- 1931 
ritis • · 1 1932 

Avlona 1931 
1932 

Lcfkoniko 1931 
1932 

Gypsos 1931 
1932 

Trikomo 1931 
1932 

Perivolia tou 1931 . 
Trikon:iou 1932 

Kokkiiii 1931 
Trimithia .. 1932 

Mammari .. -1931 
1932 

(" 

s• 

... i='i 
0 4) i S.R. ,a. 
o:;:i % z~ M 

C) 4) 

135 5.1 
123 4.0 

113 0.8 
113 2.6 
109 0.0 
104 0.0 

33 78.7 
23 86.9 

319 0.0 
- 375 0.0 

118 1.6 
142 1.4 

. 232 2.1 
238 2.1 

14 7.1 
16 6.2 
62 22.5 
67 22.3 

57· 82.4: 
67 46.2 

11 

I 
11 . 

r~ 

Explanation 

Population : 1,046 ; River dry, seldom 
opportunity for A. auperpictus, few 
wells, irrigation water, nearest mala­
rious village, Avlona, 2½ miles. 

Population: 1,181 ; same as Akacha., 
but less irrigation water. 

Population : 789 ; n.o river, n.o marsh, 
depends on wells for its water. supply 
and the depth of the wells in this 
village is 100 feet and over. 

Population : 249 ; very few wells, 
irrigation water, Avlona river 
suitable for A. superpictus. 

Population: 2,435; ·few wells, v.ery 
few" alakati" wells, water not potable, 
no rivers or marshes. 

Population : 1,005 ; number of wells, 
water potable, no rivers or marshes. 

Popu)ation : 1,804 ; many wells, no 
rivers or marshes. 

Population: 105; great ma.ny wells, 
'no rivers or marshes. 

Population : 539· ; no marsh or river 
within several miles of the village, 
it depends on wells. 

Population : 523 ; this village has only 
one or two wells, has irrigation water, 
seepage water in the <;entre of the 
village suitable for A. ~·uperpictus 
and m·ulticolar, and is affecteq by 
Ovgos river where A. elutus breeds. 
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which breeds in the 

,, tlw JI . bi/11;~~ere is no doubt at all, 
('') t~1l• tl111t mnlarin ; of t a which other Anophe.le., 

Ro ,,n .. )(WI rurrii r ,,f ,ccur in phwl' [ro;n example is Jerusa.lem 
,.j,.!U'II ;pi·,; mi• ol mnl••~', 'this the clar~: country, miles from any 
I 111"'' 1 (ch 11. •nt '""''• Rherl o i' r ha.lf of the year. In 
nl"I' t ,mJ • th• ,<'n a.rly so io . 26 101 f 
. If < ,1, h i111l on r~ink~ or ne d tual par&Sites m • to o 
,1.w • • • ur "'"'·1m1' I foun ac 
unnin " ,h r l!H2) M11h ens 

I -: \! I)(•,· ' . b---..l!-
1 hi < ,t~· (, ri • ed . f u the domestic ~.a.mg 
i , !:.?I JN'P"' (' .,nunl ·t is difficult to ge~td oth: part of the inhabitants, 

,\ . 1ln cl~·. ·' !~; 11
1 but with ~ ~ 1 onible to achieve good results; 

pin ,. of A . /,,/ ,m by the oilers, it is J><?88 rte.in seasons and places 
l\1 JI gr<-ntRr c_are t solved, for m ce f the island. Several 

11111 tlw pr-ohlt•m is i~ottroiwn in the ru_ral part; o excavating at Vouni 
. . /,ij11rMi11 hb~~c Swedish a.rchreologt~ts_ we my investigation I could 
,·,·"~ ago w en uitoes and malaria.' on hill 
• lt1 , complained of rool, t A bi/urcalUIJ on the • 
find no other Anophelu u • are similarly affected. A~ Kako-

Practica.lly all our summer resorts d Troodos A bif iurcatus is on the 
I • Pedhoula.s. Prodhromos, Platrles ant s of Trood~s. On 20th June, 

£"' r,.1 • reed' • the coo wa er ll . th • 
wing in summer b ~gm itin me while I was co ectmg eir 
1933 I caught adult bi/urcatus d b _g Zl 6 33 at Platres in the stream 
la.rv~ at Tro~tissa stream ?'n a~:1:c~nof this· both from public health 
near Mr. Hays house. T~e im_~ of view is obvious, because a few cases 
as well as from the economic pom . ·tors would have a very bad effeet 
of malaria. amongst our summer vist 
n our summer resorts. . . rt t 

0 . •teclea.rinm mindthatA.bi/urcatw1stheunpo ~ 
It JS, th~refore, qw. ·th t?e malaria problem in Cyprus and its 

,Anopl,,e/,es m connection ~ . . • • the whole-hearted 
exterm:::!~~/::f\::~b:n~s c:!~:!• ~~=g on the part of ~he 
~:~ih services. Its destruction, therefore, is the greatest problem wtth 
which we a.re faced. 

A. superpictus : 
The next most important Anopheles in co_nnection 'with the m~a 

problem in Cyprus I consider to be A, superpu;tus. As soon as the rams 
st.op 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 other rooms where there is no smoke, and the larvre 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 I visited Margo river and parts of 
Athienou marshy area and found A. s-uperpictus and A. elutus. That 
morning the water in the open at Nicosia had frozen and there is no 
difference in height between Nicosia and Athienou . 

_A. superpictus does not require much or deep water to breed in. It 
~ll breed m very small collections and even where the depth of water 
18, to quo~ the wo~s ,?f Bu~ton _(2~: •• Seldom more than a span wide 
and a centunetrc de:ep, provided 1t 1s not ·ma completely shaded pla.ce. 
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)lost of our villages a.re situat:.ed 
distances away from them and th actually near riv 
such places one seldom finds an ey suffer very h&dl fer beds or short 

rbaps a few A. bifurcatu8 (if r o~her species but~ rom ma!aria.. In f elulus (if in the plains). it ls on the hills) and ltUpeto rpi,ctua with 
• a less extent 

At Dheft:era., 9 miles from Ni • • 
A. S1tperpictU8, but A. bifurcat::sia. on the Pedias river I alw 
Dheftera towar~s Pera the river be1afs ~ be ~ound hi wetii.'8 ~1: 
other nearby villages and the spleen ra.~s ::_give the distances of the 

'S ~~ § 
Centre Year S;R, ... .., 

·"C! I di 
zr::! % "3 

13~ g. 
~ 

Dheft.era .. .. 1931 147 23.1 904 1932 172 9.8 
Psomolophou .. 1931 76 6.5 476 1 ½' miles from Dheftera. 1932 69 0.0 
Pera .. .. . . 1931 103 5.8 606 4 miles from Dheftera. 1932 101 2.7 

- - - - --- -

Jn 191_3-14 when _the work against mosquitoes was beginning 
A. superpictus used to mfest the Nicosia General Hospital as well as th 
offices of the Health admini_stration so badly that we had to engag: 
ga~gs of 3---4 labourers . and kill them as best as we could. The Central 
Pnso~ ~as_ also badly mfeste~ with these mosquitoes and caused a high 
malaria mmdence among the pnsoners. 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 ro0.d 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 house at Boghaz is similarly affected 
mainly from A. superpictus and A. bifurcatus breeding in the stream 
below. In Paphos and Limassol districts pra.ctically every village is 
similarly affected by A. superpictus and to a less extent by A. bifurcatus. 

As regards its flight distance I am inclined to believe that t~is ~s 
farther than any one would expect. For_ example : around N1co~1a 
t~ere is hardly any other place for A. superpictus to _breed but the Pedias 
nver and that is very carefully attended to and d~es u~ all around for 
a distance of at least 4 miles. It is flooded several tunes m normal years 
hut at the first opportunitv the next March or April the w~ole river bed 
will be teeming with A . ;,uperpicr:u.y larvre. I cannot belie~e that the 
eggs if laid would remain during the whole of the stron~ ~ter ~oods. 
It is either that the adult travels great distances or remams inactive for 
BUch a long time, which seems impracticable. 
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bedrooms, stables and 

nhd hides in 
. ,,ntc - h 111·' 

,t • "/" r111rl11 . diffi ult 
• " • 1s very c · ol hrr d,irk ('mll< • A. awptr'])'C~US heir breeding 

• ,1111' 1' of I attention to t I I lw hrr,-.111~ I b)em. Eary T1, ,•n !II ro p b(> 1, pro 
I ·11 '" •''. Hi,·, r '""I._· " 1 . I • 

• ,, •11 I 18 • pln,•r• 1~ 

A maculipennis) : lutus is particularly 
A. elutus (P formerly • d . Part 3 that A· e d other collections 

been state m t marshes an 1t hu, alread, t r semi-pen:nane~ 
ed t.o ..-manen ° . th plams. at tr,,ct r·- ticularlv m e 

of sluggish wat.er. par • . "th malaria is an old 
es had some connectt?n :en carried out before 

The idea that marR~ of drainage work havmg be idea of course ~as 
one and we hll".'e rec~d aign started in I 91~. T laces for other species 
the anti-mala.nal ~ / here were no breeding p d in. 
quit.e correct, p~vih dJo :ot requil'e a marsh to bree 

f A nophele-s wh1c . . 
o th army of occupation ll1 

• of Mathiati a.s a camp for . \ was mainly to get the 
Tht• sedlect101 the British occ11patioo, I behevh_, hat that time existed 

the early a.ys O "bl fr the marshes w IC find ut 
men awav as far as poss1 e om . but it did not take long to ? . 
extensiv;ly close to all our towns ' t cause the trouble, beoause Mat~1':1't1 
that it is not always the marshesh~ahad extensive breeding opport_umt1es 
although miles a.war from J?~ t tc which made this camp .Just as for A. supe-rpictU8 m the n e s, e ., 
unhealthy as the towns. 

• work so far carried out has been There is no doubt that the drla~a~e st of our towns and villages 
• f f. t • reducing ma aria m mo th 

the chie ac or m • h ber of .A elutus which was e 
inn:.:; fila::~ !t~s :;d;:e~ ! esu~~mplaces. I can s~y ~hat had this 
p pbe wdtten a dozen or so yea.rs ago,.A. elutus with its well-known 
pa.per t· en with epidemics of malaria wherever itis found, its long range 
cofnnfl.echtwnha bits of searching and entering houses and attacking man, 0 ig,... fir l .. rt 
would certainly have earned the st pace m 1mpo ance. 

Unless one knew the conditions prevailing formerly, one would ha~e 
some doubt in believing that there existed so many marshy places m 
the island. For example, few people would believe that the portion 
of the moat between the Famagusta and the AyiosAntbnios gates at Nicosia 
Wa.8 a dangerous marsh. There I got my first lesson about mosquitoes 
from Sir Ronald Ross in 1913. Now it is a fine dry forest. St. Lazaros 
plantation in Larnaca town was nlso a very bad marsh ; Eenda.yia. 
Hospital.and tht> work1,1 of Cypru1:1 Mines Corporation at Xeros, etc., exist 
fo 0day after anti-malarial drau1agt' workt,; had been carried out at 
~arav0111tai;i, Penda.yia , et<:. , marshes. .F'a.magusta, Yarosh.a and Ay1os 
Loukas people rem~mber very well how badly they were affected h.,v 
~a.la:ria and mosqID:toes before any anti-malarial work had been done 
m the moat, at Ayios Ioa.nnis and the Fresh Water Lakes. 
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I 1>raillrld In I 
''l"IRi ""~ I \ fr 1' or,.,., •'li l-11(,,t( 

1 l{ar/1 vostMi .. 
· I ., xeros . . . . I-

3. LiJla,:ovroshi + + 
.f . 1,haz1veran . . . . . . . . + + 
fi, O\!'gos between Dhenia and Kyr~· t- ~ 
6. Fresh Water Lake, Famagu t I -f 
7. Area in. the moat, Nicosia. . 8 a + 

+-s Engom1, Famagusta . _ • • + 
9 Ga.stria . . . . . . + ~ 

10. Spathariko and Arnadhi + + 
ll. Makrasyka .. + + 
12. Paralimni . . . . . . + + 
13. Ayios Ioannis Lake, Fam~~ust~ + 
14. Pyla f- + + 
15. Voroklini I + 16. Ormidhia-
17. Livadhia + + 
18. St. Lazaros .. 

I • + + 
19. Pamboula + + .. + 20. Anaphotia + + .. + + 21. Mazotos 
22. Marsh, west of Limassol + + 

+ + 23. Marsh, Kato Paphos .. + 24. Ayios Nikolaos, Pa phos + + 25. Laxi, near Polls .. + + 26. Athienou + + 

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 
~ig marshes, there are few places now left where A_. elutus can be f~und 
m years with normal rainfall, unless of course breedmg 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. ELUTUS, 

1. Unavoidable reasons :-

A heavy rainfall will- • 
(a) fill a number of low-laying places which would retam _water 

in them u to June or July. Such places ma~ ~ difficult 
to drain, fifi up or pump dry. In such places artificial contl'Ql 
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• d out and the mcce88 

hi\! to lw charn:re that is given to the ' u ·t c ·• I on t c c ff 
\'ith P,ri t ''r l'lll;trol rl1•pt'Of the H11nitary St ~ace.. 

of ~~\11·,;r 0 ~• t 111' , • ii,:il::~ci° the l-lalt )la::/!a.1t water' mal'Hht", 
b ,~\k h<' flonrl d,1mwl\t1•1 (rnin wat•:.e ge outcrops; 

( ) till , 11 , "ith fn-- h r nod c11t18t' . par beds in the fiat pa.rt,; 

(r) 1 · 1 w1 I<' • thf' rive • h 

(tl) rai • tlw •.11 
> · "''' h, plu1·i': 111 •. the irrigation drams tot e 

(' l uim :-lug1.n~h tu,lff ,. 11,lia~ rivers, 111 
l• tht Pl',li ~ unc 
,,. I \'1111", f I' . 

d carelessness • villages ; 
2 . fgnm11nce an • borrow pits near_ alarial drains, tanks, etc.! 

(a) making of deep irri a.tion or anti-m_ unding rivers, etc., m 
(b) badly ma.Je!iga&on works, i.e., :~hus creating extensive 
(r) uncontroU . . rigation wa~r a kh . 

order to obtain JI at Synano on. . . 
breeding places such as . C rus for irngation, and for 

• badly needed m YP d in some parts of 
Water of course J~rs have been construct:e retained and used in 

• 80 reservo1 fl d water 1s d d this purpo Di t ict where winter oo . properly constructe an 
Famagusta s ~ut unless the reservoirs arebecome such an important 
pro_petar =~:~d emptied in goold ~imeth::e!o matter how gi:eat, their 
roam ' ·to and ma aria be greater 
source for mosqw es th health of the people may . . 
benefit, their harm to e I b ·tted a report on the Akhyntou 

On the 12th .Aug:ust, 1931, t!u :rn this are given below:-
and Kouklia reservorrs. Extrac 

"Director of Health, th t I have good reasons to consider 
I have the hono~ to state a ter from the reservoir and the 

that Kouklia reservoir, the sKeeplage _dwa nd Akhyn'tou are detrimental 
• • lose to a ops1 a a . 1 "d 

main dram passing c din ei hbourhood, i.e., Kouklia, Ka ops1 a, 
to the health ~f the surroPrun t· g ~;ndea and Lysi villages, and this is Akh ·tou Ga1dhouras, as io, . " 
the ~usation of malaria fever apart from mosqwto annoyance. 

PREVIOUS STUDY. 

In January, 1909, a report was ma~e by the co1!1m~sion which_ w~s 
• ted to enquire into the "Working of the Irrigation Reservoll'S m 

:::~essaoria" M.P. 1055/08 and M.P. 3/09, 19th January, 1909, and 
section 3 of this report was restricted to consideration of the extent to 
which the health of the people in that area was affected. 

Considering the period when the Report of the Hygienic Sub-com~ttee 
(pages 8 to 10) was made and_ the li~ited amount of info~a.tionava~able 
at that time as regards the fhght distance of the Anophehne mosqwtoes, 
etc., it can be accepted as a good piece of work but from the researches 
made in various parts of the world since that time and from my own 
personal experience gained during the 18 years of service I am convinced 
and tb~re _is sufficient proof to-day t~at the area. affected by the Kouklia 
reservoir, its seepage water and mam drain extends to a, distance well 
over a mile which was ta~en as a limit in 3 of page 8 of the Commission's 
report. In fact even a distance of two miles cannot be considered a safe 
distance when the area in which mosquitoes are breeding is extensive. 
Example, Fresh ~ater Lake affecting Fa.ma.gust& and Va.rosha. marshes 
µ.ear T~kke affecting L&rnaca. town. ' 
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REOENT '- TT nu,• 

11 1;,th ,June I ha<l occaaion to j 11 '1 ic l' t • 
() rn I he grr.n t, num l,pr of A elut,., I 1 • i part ,f the Kc kl ' 

.1 fro 1 • 1 • ... 'I II rv , f 1 111 11 r c• • 
111111 'C'ip11tc<I i i ng out " • I of m11lar· oun, htr•, di 11 I n · ir 
I 11•:•;hr hlfgc• m~m I ,, '!f ndult A . ,.Lu11/a . for Roukl i vii i~ ,, l it• i•dg 

Joi) till' tour of l~RJ'f'IH ,on_ mad!' on 7th ,:~dhou ,t I' OIH (~ I I 'i1'i', r 8th 
P~o i~id ' Koukha, Pra. t10 l'yq,{11 and th ·, th ,\11g11 t to Ak hvl'it? i 

1'• \ in '1011 1• confirm the id"11 that th n t~f'. nu niht• , r r 1 • 1 ''· 
{1,11~1 d e. form the principal source f o ,1 ,1•~, •1 vou or Ko11kl i·' r ,u .".JI 
(f r,itfl • ' be f I • or . tHiphcl' • 1nr it 

reAI num r o ma ana. ca.qeR now f d '"" rno uitu. h 
1h oun m th l ' ,·illag • n • . . .. 

CoNOLUSION. 

1 m not a.ware of the revenue derived b th 
rn1ir of Kouklia or the value of the wat! f e Government from tlw 

fJ'(\rnw• but be it great or small I think that i'f r rom the reservoir to the 
d if • a careful invest · t' 

1 t,c made a.n a comparison of the loss t . d 1ga 10n W(•n• 

,;e villages in th~t neighbourhood in the ways;:; l~eof by t~e peor}" o 
00ount of malana, generally lowering of vitality d to worf11~ da) on 

de t,bs directly or indii:eotly ea.used by malaria exc~:din:~ ana and the 
from t~e mosqui~~ I am inclined to think that the loss w::i~~~:= 
the gam • • • • 

Chief Sanitary ]'11,1Jpeclcw. 

This was submitted to Director of Agriculture and the follo · · 
an extract from the reply of Irrigation Superintendent. wing 18 

" 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 lease of 
lands in the bed of reservoir. In addition the expenses of supervision, 
ew., 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 

Akhyritou 73.l 5.6 1.6 9.3 75.0 56.3 

la.Iopsida 83.8 11.5 7.6 .. 1.3 94.5 69.4 

Kouklia. .. 62.5 13.3 7.6 17.l 66.6 54.5 .. 
Lysi 1.9 10.0 3.7 9.6 10.3 .. . . 29.3 

15.3 Ieondea. I.9 11.8 0.9 .. 42.7 
69.5 .. . . 

44.4 44.l Gaidhouras 3.t;, 10.7 3,0 ' . •• 60,6 . ' ' . ' . ' . ' . 
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Her(' of conr•i rnrelv 

of A nophele8 except A. elutus 
other species 

Wt'I!' to lw found t 
. to point out tha -

ln ununin~ up I clC'Rlrt' . g )NIB important in connection 
I I,, hf'COllll 11 

I 111111 , '" g1111 tU\ ., • ( '\ prus ; 
(11) • ' • problem 111 • 

\\ith th<' mnlnrm . h there are still permanent 
. 1 to the plains w ere 

(b} I ,lulu~ is rl'~lnct.e< hes . 
• • nent ma.rs • ' . 

or folenH-penmt of its former breedmg 
k h R abolished many 

(r) that <lrnina.ge wor a. 

places : places near the coast and 
• b' infall manv d th t 1 

(d) that in years with ig r\ suitable for A. elutus, an_ a ear y 
in the plains m~y becom art of the sanitary staff IS needed to 
and careful action on the p 1 . . 

revent an epidemic of ma arm. 
P . . must always be carefully controlled. 

(e) irrigation reservoir drams, etc., 

A. multicolor : . ·m ortance, but considering that it 
A. mtilticolor of co_urse IS 0 \ 1e:~~r! houses and bites human be.ings, 

has a long range of flight ant 1 th water is partly brackish and that 
that we have ma~y places! w_ erf ;ere it deserves consideration. It is 
it is a proved carrier t mal~flr e :::hich are considered as salt marshes, 
of some importa1:1ce t at t 1 ~;ection especially after a heavy rainfall 
etc., sbould receive care ub ffi . tiy diluted with fresh water to be 
when the salt water may e su men • 
suitable for both A. multicolor and A. elutus to breed m. 

A. hyrcanus : _ 
My knowledge of the habits of this mosquito is as _yet_ too ~mall to 

enable me to express an opinion. It appears that this mosqwto does 
not go far away from its breeding_places, but anY: person who ~appens to 
go close to the marsh will get bitten, e':"en durm~ the day m ~he s~. 
Syrianokhori is the only place where this mosqmto has been found m 
Cyprus and considering that A. elutus is the predominent mosquito 
there and that there are also suitable conditions for all the other Anophele-s 
known to exist in Cyprus, one is not able to say what part this mosquito 
takes in the spread of malaria in that village. I think that the people 
who are most likely to be affected by trus Anopheles are those that go to 
Syrianokhori during day from Morphou and elsewhere for shooting, 
fishing and other purposes. 

A. algeriensis : 

A. algeriensis like hyrcan_us has not yet been: carefully studied in Cypru--. 
~or~ from ?ther countnes show that it does not enter habitations but '7i1 bite near !ts breeding_ places. The people who are most likely to I e 
a hected by this mosquito are shepherds, hunters, reedcutters and peopl 
;r~~:;e 8.~~e~ crops near marsh~. Since it is, however, often fou nd 
this mo ~ + •• ut'!"B and A. superpictus it is difficult to sa . wb .t p t 

- ljqlllLO ta~es m the spread of ID;alaria in this island. 



A LIST OF MOSQUITOES RECORDED C 
FROM YPRUS, NAMES UNDER WHICH THEY WERE MENTIONED AND 

Present Na.me of Species. 

ANOPHELES: 
1. A. (Anopheles) maculipennis 

" " 
" " 2. A. (Anopheles) elutus, Edw. 
,, Sacharovi, Favr. 

3. A. (Anopheles) bifurcatus 

" 
" 

" 
" 

'' ,, 
4. A. (Anopheles) hyrcanus 

5. A. (Anopheles) algeriensis 
6. A. (Myzomyia) superpfotus 

" 
" 

" 
" 

" " 7. A. (Myzomyia) multicolor 
,, " 

ALLOTHEOBALDIA: 
1. Theo. (Allo.) longiareolata, Mcq. 

" " THEOBALDIA: 

1. Theo. (Theo.) annulata, Sch. 

THE COLLECTOR'S NAME. ' 

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

A. maculipennis 

" 
" A. elutus 

,, (Athienou marsh) 
A. bifurcatus 

" 
" 
" Not recorded before (Syrianokhori 

marsh) .. 
Not recorded before (Athienou marsh) 
A. superpictus 
Pyretophorus palestinensis 

,, cardamatisi, Theo. 
1 A. superpictus, Grassi 
Pyretophorus nigrifasciatus 
? A. multicolor 

Theobaldia spathipalpis .. 
,, longiareolata (well) 

Theobaldia annulata 

G. A. Williamson 
? (Ross, 6) 
Aziz .. 
G. A. Williamson (Edwards, 3) 
Aziz ... 
(Theo bald, 7) 

. Aziz .. 
Aziz .. 
Aziz .. 
Aziz .. 

Aziz .. 
Miss Bate 
? (Ross, 6) 
Aziz .. 
Aziz .. 
? (Ross, 6) 
Aziz .. 

? (Ross, 6) 
Aziz .. 

C'uLICELLA : 
1. Theo. (Culicella) morsitans .. J Theobaldia morsitans, Theo. 

1 (Ross, 6) 

1 (Ross, 6) 

1909 

21 6.13 

25. 5.33 
1903 

10. 6.13 
28. 4.27 
16.12.27 
14. 6.33 t,:)' 

Qt-

25. 5.33 
1903 

29. 8.13 
20.12.26 

1926 

24. 5.33 



Present Na.me of Species. 

AEDES: 

l. Aedes (0.) caspius .. 

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

" " " 0uLEX: 
1. Culex pipiens 

" " '' ,, .. 
2. Culex tipuliformis 

" " 3. Culex hortansis 
4. Culex perexiguus .. 
5. Culex mimeticus, Noe .. 

" ,, 
6. Culex martinii, Medjid 
7. Culex (Uranotrenia) unguiculata, 

Edw. 
8. Culex univittatus, Theo. 

Name under which it w11 ..: previou ly r,•1•1,nlt•d, ( oil ctnr' 

Aedes (0chlerotatus) caspius (Salt 
Lake, Larnaca) . . . . 

Not recorded before (seashore Kyreni~) 
Stegomyia fasciata . . '.. . . 

,, ,, 

Culex pipiens, L. 

" 
,, 

" ,, L. (Wells) 
,, ,, tipuliformis 

" " ,, hortansis .. 
,, perexiguus 
,, mimeticus, Noe .. 
" ,, 

Not recorded before (Athienou marsh) 
Not recorded before (Syrianokhori 

marsh) 
Not recorded before (Syrianokhori 

marsh) 

Aziz .. 
Aziz .. 
? (Ross, 6) 
Aziz .. 

? (Ross, 6} 
Aziz .. 
Aziz .. 
? (Ross, 6} 
Aziz .. 
? (Ross 6) 
Aziz .. 
Miss Bate 
Aziz .. 
Aziz 

Aziz 

Aziz 

Nllffi nd ll t . 

llJ 4: .:. 
:n ~~ 

•. fi 13 

i. G.13 
:?A . .3.33 

~ .l:!..:!1 

~6.l~ .. 6 
1 3 

l2. 7.13 
~5. ,"',.33 

10. 8.33 

-!. 8.33 

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

I 
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ILLUSTRATIONS. 
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Frn. I .-Subgenus Anopheles 
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FIG. 2.-Subgenua Myzomyia. 
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ILLUSTRATIONS. 
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A. _BtFURCAT-1J.S 
FIG. 1.-Subgenus Anopheles 

~S Uf ltl.l.lCT.US 
F10. 2.-Subgenus 11lyzomyia. 
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I\ ~ I<, I " 

Fro. 3 .-A l · e utu8 

Frn, 4.-A. bijurca/lUB. 



Frn. 5. -A. hyrcanus. 

F10. 6.- · i superpictu 'I'. 
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A .,.U ... t ... 

Fio, 7.-A. multicolor, 

r~~:Jri·. 7·· -r,:.l~ -- !·_;- ~~-:::. ,.J ... / _ --
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y 

• . 

, J~ I 
ii., '4 

~ - -:' 

,.Ac .. , ...._, t ' 

, .. .,_ 
~::'-

- . . ~---

[Pl1oto by M. Aziz.] 

Fxo. 8 
.-B"""1mg place of A. tnp,roatua, • oistero ;,, the youd of Mosque of 

Omar, Palestine, 
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[Photo ty M . .d.ziz.] 

Frn. 9.-Breeding plac"' of A, elutus and A. hyrcanua, Syria.nokhori. 

Fie, 10, 
[ Photo by .il!. lzt i.] 

Breeding place of A. hyrcanua, Srrianokhori, 




