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Introduction

In ¥arch, 1944, information on the occurrence and dis-
tribution in Canada of Anophales mosquitoes was raquested from
“r, H, G, Orawford, the Dominion Entomologpist, by the Directorate
of tho Director General of Modical Services (Army), Five spooles
of anophilinos had been recordcd in various parts of the Dominion,
but thoir distridution and prevalence was not well defined by the
comparativoly fow and soatterad reocords thon avallablo. What
was sspoelally desirsd was moro agourate information on the
sgourrencs and abundanco of theso speciea, and of any other anoph.
elines that might be presont, in the vicinity of sorvice and
D.P. & N.H. hospitals and P,0.Y. camps, The Divialon of Zntomol-
ogy undortook to co~operate in thim project, and the mattor was
further discuased and arrangoments for the survoey agreed upon at
a conferonce attendod by reproscntatives of tho medical services
of the threc branches of tho armed forece, the Ponslone and

National Health Departmont, and the Division of Entomology.

Organization of the Survey

It was deoided to confine the survey to the vieinity of
the larcor and more important institutions at the inoception of the
vork, and to cxnand 1t lator to include the smallor hospitals if de-
volopments warranted such action, Twenty-oight hospitals and casualty
ro-training centros in the various provinces and two P.0.W. camps eit-
untnd in Quibao and Alberta wors sclected by the madioal services for
inelusion in the study in 1544, Tho Dominion Entemologist invited a num-

bor of cntomologlsts and nsaceciated workers to collaborate in the work,
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The final 118t consisted of oloven officers of the Diviaion of
Entomology, three of the Division of Plant Protection, and eix
in the provinoial servioces, Theso officers wero invited to co-
operato in the surveys of tho institutions and their onvirons in
the distriects near:at to their loeal headquarters, The actual
nunmboer of civilian porsonncl was considerably larger than this
would indlcate, as in meny casss tho offlcers concorned enlisted
the assgistance of thelr assoclaton and other compotent persons,
A 1ig% of tho institutions, together with the namos and addresses
of the collaborators in chargoe of tho survey in the various

dletriotn, 18 attachod to this roport as an appendix.

At tho roquost of tho committoo of service repro-
sentatives, a grant of 52,000 was obtained from the lational
Reacarch Council by the Dircetorate of tho D.GeifeS., Ottawa,
through the Assoclato Committece on Army Modical Rosaarch, for the
construction of mopquito light traps and to moot other incldental
oxpenscs, Malor R,H, Ozburn, of the Directorato of Oporational
Rescarch, arranged for the conatruction of 30 or more of these
trapa by Army Ordnance, These wers distributed through the
Central Medical Stores (Army) in carly Jyly to the various ser-
vice hospitals inocluded in the survey, Aprangoments were made by
the DsGeM.8. for NOO's or other personnel to inetal and operate
theso traps from July 15 to Bpptember 15, with instruoctions that
the collsetione of mosquitoes and othor inseots were to be
mailad daily to the Direotorato of Operational Research in Ottawa,
where the specimens would ba sorted over and the mosquitoes sub-
sequontly submitted to the Divielon of Entomology for identification,
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At the request of the Chalrman of the Associate Committee
on 'adieal Research, a memorandum on the installation and operation of
the traps and the proparaticn and uase of the killing bottles attached
to them was prepared oarly in July for distribution with the traps,
liajor Ozburn visited the various inatituticns to inspaot tho location
and oporation of tha traps and alpo called upon the oivilian colla-
borators in tho differont provinces to dlscuss thelr part in the
survey.

A 13.page booklet cntitlod "Anophslos Monquito Survey in
Connda®, containing infoermation of valuo to the collaborators and
otnors intercsted in tho survoy was propared, This booklot wae
1llustratod by a dozon line drawings by L, B, Jamcoon, Artist of the
Divislon of Tntomolopy, and by two half-tone photographs duploting
typical bLroudins placogs, Fiftsen hundred copilng of thoe booklet wern
multilithed and dlotridbuted in July after the manuseript hed been
anproved by the committen,

In additlon to the 1llustrated booklet, instructions
were sont by latter to the collaborators, togethor with two coplesa
of topographloal survey maps covering each of the areapr which they
wern asked to survey. The collaborators wore requested to return
one copy of each of the maps to Ottawa with the location of the in-
stltutions marked thercon for reoference purposcs, Thoy ware asked
%o ondoavour to collect adult mosquitocs as woll as larvas for ahip.
mont to Otvawa, mako obasrvations and preparc a comprohsnsive report
covoring nach aroa,

To facilitate tho work of ths collaboratora tho D.G.M.8,
in mid.July made arrangemonts for them to have accocsa to the various

noanital grounds to inapoet ths light traps and make collzotions in
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the grounds from time to time. On July 24 instruotions were aleo
gsent out by the Adjutant General to officers commanding Xilitary
Districte where the survey wae being made, giving the local offi-
cerp authority to permit the civillan collaborators to inspect
the grounds of the hospitals and other instltutlons and adjlacent
military areas over & two to three mile radiue from each of the

ingtitutions concerned,

SKNoOwW nt

Sincere thanks are due to all those who assleted
in the survey, but it ghould be borne in mind that the amount of
timo and effort the varlous collaborators wore able to devote to
the project wae restricted in many caces by shortage of staff
and the demands of thelr own research problems, Especially
effeotive work was done by geveral of the cellaborators, but it
is regrotted that no mosquito specimens were received from Britiech
Columbia., A large part of the work of 1dentifying collected
material both frem the light traps and the fleld surveys was daoneo
by A. R. Brooks, dipterist in the Bystematic Unit of the Division
of Entomolozy, mseleted by Mies M. MacKay or the Divielon. The
names of othere who assisted in the survey will be found in
Appondix A and aleo in the reports covering the various hosplital

Aronn.

Summary of Results
The 1944 geason was generally an unusually dry one
across the Dominion, a condition which undoudbtedly would affeot
the prevalence of anopheline and other specles of mosquitoes.

Howover, nearly 25,000 moequito epecimens were collected and
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examined 1n conneotlon with tho survey, including 19,248 from the
light trape and about 5,500 from the fleld ourveys. The light trap
spooimens, of courge, wore all adult mosquitoes, but larval forme pre-
dominated in the materlal from the field surveye. Less than one per
cent (0,85 per cent) of the lipght trap cuptures were anophellines, as
compared with about 35 per cent of the floid collectiona, The explan-
atlion of this wide differoence in percontages of anophelines is that the
1ight traps attracted many specimeng of whatever specles happened to
be abundant in the viocinity, whereas the fleld collaborators secarched
primarily for anopheline forms and collected culielines only ineldent-
ally and in smnll numbore, regardless of the oxtont of the infestatlon.

Collection by the 1light trap method 1 a form of sampling
of the mosquito fauna both as U0 species present and thelir relative
pbundance in the vieinity of the trap location. An impertant limita-
tion in the acouracy of this method is that dlfforent specles do not
respond equally to the attraction of light, For lastance, observatlions
indicate that Anopheles walkeri Theo., is much more attracted to light
than ies A, guadprimgcoulatus Say. The former was taken in nine looali-
ties by tho light trapa, but in only three in the fleld survevs,
ineluding one ppecimen taken at a lighted window. On the other hand,
quadrimnoulntug was collectod by the oollaboratore nt five of the
gelocted purvey points in Ontario, compared with three by the light
trape. Thua, the numbers of these specles tnken in the traps was not
an gecurate indicatlon of their local abundance.

Anopheline larvae were found in many kinds of permanent
and semi-pormanent water bodles during the survey, such as in the
marginal watere or slugglsh backwatere of »iveras and sireams, espoo-

inlly where aquatic and other vegetation was plentiful; also in
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cat—tall grown arens of ponds and lakes; in emall unshnded grassy
pools; in 111y poole and ponds; in hoof-prints near cattle drlnk-
ing places; in pools An drying streame, and in ill-kept dralnggo
ditches. Adult forme wore collootoed under culverts, in houses,
root collars and similar plucos. In ceveral locallities many ad-
ults were reared from the lnrvaoe.

Twenty—-olx epecles of mosqultoes (anopholine and
 cullcine) were collected in the fiold surveye as compared with
nineteen in the light traps., The total number of specles taken
from both eources wne twenty—-seven, including four anopheline and
twenty—-three culicine forme. All the species takon in the light
traps were aleo found at one point or another in the fleld sur-
veys with one exception, a western specles called Theodbaldin
plaekaensig Ludl, The locallity recorde from thepe collections
nro summarizoed in the tnble on pagoe & and depleted graphloally
in the accompanying map on page 2.

In order to provide a complete pleture of the
known dietribution of Anopheles in Canada, rccords from all
gourcos are prasented in the table on pago 10 and accompanying
map on page 11, Tho gources roferrod to inelude tho 1944 survey,
tho files of the Canadlan Ineecot Pest Survey, the data on epocl-
mone in the National Collectlon of ineeocts, and publlehed and
unpublished notos.

An oxamination of tho followlng tables and mape
shows that Anopheloe ogeidentplis D.&K, is the most widely dle~
tributed anopheline mosquito in Canadn, and the only one known
to ocour in Sagkatchewan and Alborta. The 1944 gurvey revoaled

its presence for the firet time in Nova Bcotia and Now Brunewlck.
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SURNY CF DISTATWUTICN N2ZONSR OF wNCTHELZS IH SadAW®

Eyineece | nsnniipenals agadrizacuintus | walxer) weoidentalin tresborn}
BOVA B2CTIA | Amterwt, Barwick, Dobert Delart,
tm-wsb, Dabert, Yaveriey
3rend Frd, dyaney,
Yaveriay
Rl Trodericton Sunden Fradertiotan,
PAUNSNI K G360, Busmex B0 pax
JUEIEC Avimar, Slarence- | Hesatngfordses Grands Ligrne, | Bryson, Saend,
y{élo. 3"!‘“ ﬁon’-mw' ;vmnm A re, hunu: Foins,
Ligas, Ewmaing- Neareay nringéon, Orande LL
zard, Huntingdon, uon'.n":l, g Nu-xmom'
Eingasere, Nont. o ’ Xnttle Yalatd,
real, Tdrvay Bay, fte, '} Kontrenl, Uorwey
Posn’ Clnire, e Jolinttn Bay, Mo,
Bte, Alexandre, Alexandre, Ste,
A%e. Anne 3 Annia de Nellevus,
Fellevun, Ate, Npmointhe,
Mo, Nyscinthe Yhander River
ONTAAL0 Angater, Selle. Sarrie- | Algenquin Px., | Algonquin Px.
ville, drampten, | f1e1d, Belle- Braspton, D\outuang‘, Snap
Bragnion, dueiph, | ville, Sreapton, | Carieten Yiaoe, | Borcen, Soisurg,
xuorulf. Jopdan, !"?“"' Cayugs, | Fox . Jape N-w. Kerora,
Kingetos, Xadoo, Sal m;. Co- dan, Xingeton, |Littls Querent
Cttava, h. T, Fenancq Baberiey Hiver, Lvn,
Thonas, Biaece, Jordan, Kingaten, | Foint Paies, ver,
Jpencerville, ¥adoo, Ctiawa, Ottawa, 93, riilin, Ctliawa
Siitteville soekoliffe, Bi, |Thamas, Daitna |Toronts, Trentdsd,
Sroney Cress, Satherines, Palle, Bpender | ¥elcone Lake
Trentan, Toronte, | Siacoe, Trenton ville 7y, | Westres
Yinona Torento,
Trenton
YANITOSA Drandon Awnra Avann, Brandon,
Winaipeg Usatbiarae D-\whin. Gien
Sourle, HAntota,
Ellliarray, Lriee
ton, Xopden,
#inette, Cnah,
Portage a Fraivie,
Nicing K. Tet, bk, ,
bourie, Melnhach,
N "f' 1nn-
pog, Yinricegosie
SASKATTHEWAY Indian Ment,
Fike Laxs
ALBEATA Easonsen,
Vabwsus
2417180 palz, Onvin Eaquisalt Aannety, 51 1, | Meala
SCLINAIA mo Dinsan, Chiteotin, gz - Laxe,
cr«uhvm. vatih, Qrantrook, Cliver,
Harr) oon Seu Cultus Lake, navai-
dorings, Matzis, Sougine Lase, Pates "oke,
Hope, Ladner, view, Marrisen Nas Yernon
wes”npu Cresx, Iritge, Massie,
¥ianinn, '‘anninn, Kanlocpe, Xelawna,
Tav Yoeteluster Xo:-oeu-o-A Rinwbnr,
Hoym) Caz, Mnﬂn, 1evln, Ylocann lu.,
Vaneouver, Yslle Cliver, Oasyoor,
Legton, Yarrgw Frntlctan, L)
wnd
yUke it
TERALTOMY Kootallogus, Mays

Wiver Yaling

¢ Inoludes resorde fram all sources as at Dec, 31, 194,
ve Yo aye “6 rocorde of wnophellies Fros Feinoe Bdward faland.

ses Juthanticlty donttful,

Bpeciaens and gollisstion dnte Leckitg.
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Tho epecles A, punctipennie Say le somewhat less widely distributed
‘than ocoldentallg, but is equally if not more common than the latter
in many parte of ite range.

A mattor of special Ainterest is the dlscovery that
A._quadpimaculatus Say, which le probably the most important malarla
carrier in the Unltod States enst of the Rockles and is officially
deslgnatod by the Amerlecan Assoclatlon of Economic Entomologibta ae
"the common malaria mosquito", apparently ococurs widely in Ontario
from the Ottawa Valley remion southward to Lake Erle, and in the
gouthern fringe of Quebeo,

The opecles A, walker) Theo., recorded only from Quebes,
Ontario, and Manltoba previous to the survey, is now known to be
present aleo in lNova Bcotla, New Brunewlck, and on Vancouver Igland,
where one femple specimen was taken in the light trep at Esquimalt. )

Thie epocles had not hitherto been reported in Westorn North Amerion.
| No epecimene of the westorn anopheline epecles A, frocbornl Altken
were collected durlng the survey, but 1t had previously been recorded
in four localitloe in Britieh Columbia,

Although the information obtained from the L1944 survey
and other sources showse that anopheline mosquitoes of certain specles
are wideeproad in Canada, At le apparent that infostatliona of theee
ineecte are gonerally light, nnd over the greater part of the Dominion
they are never abundant in the manner that the dominant culleline
gpecles aro abundant, In many localitles the presence of anophelines
wae only revenled by dllipent eenrch, and in others they appeared to
be rare or absent,

Of the five specles of Anopholoe found in Canndn, only

two are consldereod to bo important vectors of malaria in the United



8tat~a, namely, gpadrimaﬁg}égz; S8ay, which appears to bo cone

fined to southern Ontario and the extreme south of Quebec, and
frechormmd Altlten, which has boen recorded from only four places
in British Columbia, With regard to quadrimaculatus, Dr, L, L,

Williams, Modieal Dircetor of lalaria Control in War Arcas, U, 8,
Fublic Hoalth 8Berviocon, indlcated in an artiele* in tho Procoed.-

inge of the 30th Annual Meeting of the Now Jursey Mosquito

t dang
malaria transmission in northern areas ml.:. ;o:h;no .go“

serious, and stated that "experience has shown that ia a1
appears even in the South tho;-
must be diligently ooum:h::rs‘.ud. PRSI . Sushes uas

AN TAL COLLOQULONG LMANIL WUL LI, ALY OWA V ISy ) Vakil 60 b v s s o
both from ths traps and tho flold inspections ware tho northorn

houso mosquito, Culox pipions L., and the rainpool mosquito,

Andos voxans Mgn, Tho northorn house mosquito has not boon ro-
cordod in tho Frailrie Provinecon, It has the distinction of
bolng the only mosqulto that can readlly dovolop in watoer

- heavily polluted with sowagoe. Tnormous numbors wors found

bronding in pollutod wator bodies at Debort, N.S,, Grando Lipgnoe,
P.Qe, anc, in formor years, at Montreals A spooclos that was
commonly found nssgoclatod with anopheline larvac in the breoding
placeon waps Ci aploalis Adams, a mosqulto that appoars to bo
harmlons to man and boast,

Two new cullcine records for Canada produced by
the survey concern the apoeles Culox aalinaridc Coqe, which was

takon noar Dartmouth, N.8,, and Uranotaonia sapphirina 0,8,,

which apprarcd in fiecld colleetions from Montrcal, Kingaton

* Meonplty of Anopholss gquadrimaculatus as rolated to pravalonce
of malarla®,
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ond Toronto, and in trap qolluotiono from Ottawa, Kingaton, Toronto,
Hamilton and S8t. Thomas, The formor is reportod to bito roadily,
but the lattor apparently 1s not a pest of man,

In studying the eulleine rocords 1t should be borne in
mind that the eurvey wan mado comparatively late in the seagon, at a
timo whon many oarly culloine mosquitoos had largely or wholly dis-
appoarod, Actually, more than olxty epeelos of mosquitoes havo been
recordod An Oanada, Wherecas mosquitocs of the gonera Anopheles,
Qulox, and Oulipeta ovorwintor in comparatively emall numbors as
nibornating fomales and multiply slowly throupgh ono or more gonor-
atlions to renoh thelr maxinum numbers lato in tho following secason,
tho common Aeden whieh gonarally have only ono generation ouch year,
overwinter in the ogg stage and hateh An spring in countleos millions
in the ecold watora of transiont pools and floodwaters, The apeolos
of Aodog oro tho moat prolifie and troublesome of Canadian moo-
quitocs nnd they arc often a sovere post from late May to Ju;y. By
earrying out the survoy in late summer and oarly autumn many culicine
apoelos which woﬁa?%r incidontal intorost wore excluded from the
colloctlonss

Yore datalloed reports from tho various dlstricts in-

cludod in the survey are presonted in tho following pagos,
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Rogional Reports of the Burvey
The Maritime Provinces

Three gpecles of Anonheles (punctinennis, oceci-
dentalie and walitorl) have been found in Yova Scotis and FNew
Brunewlck, Their numbers are gonerally eparse in ilova Scotia
and enaree Lo molerate in Mew Srunewiek. There are apparently
no recorda of raophelines occcurring in Prince Edward Island,
perhans becauec no careful survey has been made in that province.
ifax--Dartmouth, !'.8

Survey work in the Halifax-Dartmouth dietrict was
carried out by D. C. Forguson, a local amateur entomolorist,
under the direction of R, G, Webber, of the Dominion Flant In-
spectlon Office, Hallfax, the collaborator in that region. The
iollowing are pertinent oxtractes from ¥r. Ferpuson'c revort:

"Aftor extensive searching in the Hallfsx and Dart-—
mouth areas during Auguet and September, 19, 1t fhas been
found that anopheline mosguitoes, 1f at all occurring in
theso loonlities, are in numbers hardly great eaough to
make their nresenco Xnown. A emall number of larvae
(Anonholes punctivennis Say) were collectod on tha Dart—
mouts slde of the harbour near the Eastern Passnze nerc—
drome, put only in one very restricted locality. Yone
were found in Halifax or in the outekirts of the city.
The nearest epol from whlch specimens were secured was ab
Bedford, nbout nine miles from Halifax.

"The writer le inclizad to attridute this soarcity to

a lack of sultable Sreedisg places. Obgorvnilons carried
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out would seem tec indilcate that Anopheles larvae are partlal to
permanant poole of falrly clean water with an abundance of de~
caylng vegetation, especlally old leaves and stems of coarse
grasees, blue flag (Iris), cat-tall (Typhg latifolin) and pickerel
waed (Pontgggg;g) around the edpges; often with a flourlshing
growth of algae. Ilone oould be found in sephagnum dogs or in
bodles of water where ephagnum was present, Sphagnum lg preva-
lent in practically all molat places in the vioinlty of Halifax
and Dartmouth, and many oconrse grasses, the Typha, Irls, ete.,

are usually scarce or even absent,

"A very thorough search for Anophelea larvae wns carried out
in the Hnlifax area including all poseible breeding places in
ecity parke, gardens, and in waste areas in the north end of the
city, and in n wide area across the Yorth-west Arm; l.e., Armdnle,
Falrview, Bpryfield, Fleming Park, etc. Ae has been stated, no
anophelines were found in these localitles, Cullclne mogquitoes
in all otages of development abounded in many types of bLreeding
places. Amozing numbers of the little plitcher plant mosaquito
(Wyeomyia emithil Coq.) breed in the loaves of Sarrncenin, which
abounde 1n most of the bogs.

"The survey was not carried on as thoroughly on the Dart-
mouth slde of the harbour but, nevertheless, two collecting trips
in early September ennbled the covering of quite a wide area.
This included two ronds running between Dartmouth and Eastern
Pasenge, as well ag the Dartmouth-Waverley highway. Many breeding
places along these routes were searched and culicine larvae were

found, along with adults in many places, Ag already mentioned,



. iy

anopheline larvae were found only in a very restrlcted breed-
ing area between Dartmouth and Eastern FPacosage.

"The writer also dld some mosquito collecting in other
parte of the province when opportunlty vregented 1teeclf. Ae
a result, it was found that Anonheles mosgultoes were breed-
ing in the 1llly ponde of Grand Fré Park, near Wolfville,
Kinge Co,, and at Waverley, Halifax Co.; in conslderable
numhers Ain the latter locality*, A small amount of colloot-
ing wae done Ain Hante Co., Pletou Co., and other parts of
Halifax Co, but in these localities no unusual dlscoverles
were made."

Ur, Ferpuson's findings woere confirmed by my
obpervations during a brief stay in the Hallfax-Dartrouth area
in early September, There are numerous fresh water bodloe in
the aren, mostly with soft, treoacherous, muck bottoms from
wileh mareh gases exude as one wades glngorly along the murginas,
Bphagnum moss and the insect-catehing pitcher plant (Barracenin
purpuren), sundew (Prosera rotundifolia) and bladderworts
(Utriculnria epp.) grow plentifully in these boggy places, and
prodacioue aquabic insect 1ife is common. The nature of these
water bodles apparently inhibites the development of anopheline
moequitoes for none could be found in them, and culloclne forme
with the exceptlon «f the innocucus pltcher plant mosouito,
Wyeonylu smithill Coq., and moderate numbere of the harmlose

Culex apicalle Adame, were scarce or abgent,

¢ Reared speoimens showed punotipennis 8ay at Wolfville, and
punctipennis and cccldentalis D. & K. at Waverley.



Ag stated by Mr. Fergueon, anopheline larvano were
found only in one place, namely: 1in small gulet pools in a stream
?hnt flows into the north end of Morris Lake. Cnaraful search on
two oceneione produced lees than a dozon larvae of Anopholes puneti-
pennig Say.

Culicine specles found in the Hallfnx-Darimouth dis-
trict, in nd@itlon to those elrendy mentloned, included molorate
numbers of Aades vexane Mgn., A. cinereup Mgn., A._cnanndensis Theo.,
Culex nivdons L., C. salinariug Coq., and Culiseta morsitang Theo.
The finding of C. ealinnrius ia of interest in that it appears to

gongtitute thoe first rocord of the species in Cannda. The larvae

were qulte numerous in n emall, shallow, rather dirty-looking stream
;hioh parallels the Eastern Fassnge Rond, near Dartmouth. Adults of
both eoxes wore collected reeting in a nearby oulvert. The gnecles
le widely dlotributed in the Enstorn United Btntee nnd is roported
Yo dite rendlly during the evening.

Brook%, .8,

The area surrounding the R.C.i. Hospital at H.X.C.S.
Corawallie, Doep 3rook, 1.8,, was carefullv surveyod by A. D.
ﬁiokctz, of the Dominion Entomological Laboratory, Annapolis Royal,
Qn three ocoaslone in Aupuet and Beptember, Nr, Fickott reporte
that mosgultoos aro scarce in this general ares owing to tho steep
and reelky ternaln and tho pauclty of stagnant wnber bodles eultable
Zor aoaquito dreeding. The only specles found was the harmless Culex
nlls Adame, n fow larvae of which were teken in a pond with a
auddy bottom, situated in a small ephagnum bog about two miles from
tho hosnital, when I visited the area with Mr. Plokett on September 3.
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The snareity of mosquitoes in the area was verifled by the
1ight trap which collected only emall numbers of Culex piplens
L. and Agdes voxang Mgn.

Debert, 1'.8,

The Debert Milltary Camp, eltuated about fifteen
miles from Truro, N.8., was visited by M, E. Neary, Acting Pro-
vinclal Entomologist, on July 26 and 27, and agaln by Mr.
Neary and myeself on Beptember 12, The main water bodles in
. the area are the stream and lake called the Galloping Brook,
and the Chigonois River into which it flows. Otherwlse, apart
from several emall brueh-covered swampy places, the area was
generally dry. An examination of these wet places produced no
pnopheline larvae, although it le apparent that anophelines do
ocour in emall numbere in thie locallty, ase three adult speci-
mens representing the three speclee Anopheles punctipennis Say,
A. occidentalis D. & K., and A, walkeri Theo, were picked up
during the season by the llght trap.

During the July vielt Mr, Neary found larvae and
adulte of Culex pipiens L., and C, aplcalis Adams, and adulte
of Aedes mollicitang Wlk,, and A, vexang Mgn., about the camp.
The latter two epecles comprised the bulk of the mosquitoes
oollected in the light trap. Bpeclmene were taken attempting
to bite durlng the vigit on September 12, The specles
gollicitane ie a strongly migratory mosquito that breede 1n
salt marehes; vexans ie aleo a migratory speclee from trane-
lent freeh water pools. A few larvae of vexans and of the
woodland specles Aodee cpnadensls Theo., were aleo found on
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Septembor 12 in a roadelde ditch containing some cat-talls. How-
ever, the only important moequito breeding place found in the camp
aren was the Galloping 3rook Lake, where sewage pollution had pro-
vided optimum conditions for the development of the northern houee
mosquito, Culex piplens L., The waters of tho lake, especially near
the sewage (isposal outlet, were heavily Ainfested with larvae and
pupne of thie nocturnal specles.

Sydnoy, ¥,8,

While in YNova Scotia I visited Sydney, !'.8., Beptember
1416, to inepeot the area surrounding the R.C.N, Hoepltal, at the
Polnt Edward Vaval Basoc. A pnos to enter the Base was obtalned from
A/Lieut, Car. J.V. Payn, Staff Officer, Shore Patrol, and contact
made with Surg. Lt. W, G. Burrows, under whose supervielon the light
trap wae in operation close to some bushea a short distance from the
8lck Bay.

During my vielt, strong winde and frequent ralns made a
thorough eurvey difficult in the short time avallable, FHowever, 1t
1s belloved from the observations made that ancpheline mosqultoes
are unlikely to be numerous in the area, as the land le high and
apparontly well drained and, moreover, ies separated from swampy
places to the east, weet and north by the watere of Sydney Harbour,

An inspectlion of water bodles in the vicinity of the
Base and within 1te procinots revealed few mosquito larvae, epeclmens

of which proved to belong to the speclee Culex piplensg L., Aedes

wexans Mgn,, and A, canadensis Theo. Of partloular interest was the
finding of larvae of Anopheles punctipennis Bay in a shallow stream
{Oravley Oroek) within perhaps half a mile of the R.C.N. Hospital.
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Tho otreoam was inspected for a diastance of about 300 vards
south of Rudderham Road, at which point it passes under a oul-
vert on its way to emnty into the South Arm of 8ydney Harbour.
It 15 a falrly clean etream with a moderate flow, The larvae
were found in various stagee of development among submerged
grasses and patches of algae along the stream margins., The
infegtatlion wae a 1light one, a fact that was borne out by the
absence of resting adults in nearby culverts, and the fallure

of the 1light trap to collect mmeclmens.

Fredericton, ¥.B,
Cheervations carried out in the Fredericton

dletrict by R, P. Gorham and hles assistante revealed the pree-
ence of emall to moderate numbers of anophellns larvae in
shallow poole and along the margins of streams. About 50
reared adulte and 120 larvae were recelved for identification.
A1l the ndults were Anoplieleg punctipennis Say, but some of the
larvae were cccldentalis D, & X, Both these opecles were also
taken in the light trap. The collections were made from a

log pool in the baclkwaters of the Nashwpakels River, among

wild rice along the margines of this river, and in a sedge-grown
pool near 1lte mouth, ifany larvae were found in an ornamental
11ly nool, and a few were obsgerved in grassy pools in a brick-
yard, a emall cat-tall marsh in an old clay pit, and in etag-
nant places in Baker Brook, Garden Creex, and Regiment Creek.

j went over the area with ¥r, Gerham on August 3L, and conolu-
fod that At was Goubtful whether the general infectation wae

guch as to warrant control measures, Other epeclies taken 1n
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the f141d survey were Culex pipiena L., and Aedes vexans !Mgn, Thoy

wers not abundant doubtloss because of the dry season,

‘Bussox, N,3,
In the Sussex arca, R, P, Gorham was assistod in tho

mrvey by F, 8, Kiorstoad and W, F, Merritt, of the staff of the
local high school, whogoe servicas wore pald for out of a $300 grant
obtained for this purpose from the National Rosoarch Oouneil through
the Associnte Committee on Army Medical Rescarch, Moro than 600
nopholine larvao were taken in sanmplinge from tho various breeding
placos, but nono were reared, and comparatively fow adults were
tollootod, Two specles waore found to be common in tho distriet,

manoly, Anopheles punetiponnis Say and A, oceldontalis D, & K., the

former probably predominating, A third species, A, walkeri Theo,,
:-a found numerous only at Mud Lako, Ono of the prineipal sources
enopholine larvae wag the sluggish and weody Trout Oroeok and
pools along its margins. This oreck flows from east of Sussex mlong
ﬁo eaat and north of the town to the polnt where it joins the
ganobacaslis River, The military camp and Oasualty Retraining

f~trc are aituatod eclose to its banks, Larvae woro also found in
he et11ll or sluggish waters of Salmon Oreek, Ward Croeck, Smith

5;0k and XeGregor Creck, and in cat-tail ponds, shallow pools in
pavol pits, a dlsused reservolr with a marginal growth of oat-tails
d alders, roadside ditches, an ornamental 11ly pond, and cattlo
?Er-prlnte in marshy moadows,

I vieglted SBussox on Septomber 1, and inspocted the
'Qpholinc brecding places with Mr, Gorham, Larvae had been re-

rtod numorous during August, but on tho ocoasion of my vislt we
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wore able to £ind only light infestations. A searoh under
enlverts at Sussex Corner and at Jeffries' Mill Pond producod
about a dozon adulte of both sexes of punotipennis and 0ogl-
aentallie in approximately equal numbers, At Mud Lake, n
middy-bottomed lake with owampy, cat—tall-grown marglne,
connectoed with McGregor Croek, and situated in woodlanc two
milee or more from the military hospital, femalose of the
spocles Anopholes walkerd Theo., attacked ue vigorouely, al-
though the hour wae noon. The attacke lasted only while weo
wadod among tho cat-talls, and coaced immediately we moved
away from the lake margin. Thle specles had not boen ro-
corded in Mew Brunewick prior to the survey. Although waliterl
appeare to bo more attracted to 1lilght than other Canndlan
nnopheolines, specimens were not taken in the 1ight trap in the
enmp.,

Larvae of culieine mosquitoes collected during
the survey included Culex piplens L,, C. territans Wlk.,
0, anlenlin Adams, Aedes cantator Coq., and A, voxans Mgn.
Cf theee, the light trap, which surprisingly colleoted only

28 mosoultood during the season, took only piplens.

Konaton, N.2B.

R. P, Gorham reported that few anopheline larvae
wero found in wnter bodles in the Moneton aren, Tho eamples
cubmitted contalned &3 larvae collected in August, of which
those oxamined were all Anopholog punctipennis 8ay. The in-
fostntion was extromely light and chiefly confined to sub-
norped grassos in the eluggleh and rather dlrty Jonathan Creek,

whioh omptiee into the Petitcodiac River eouth of Monoton,
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An occasional larva was also taken in one or two emall wonée in the

arca, The scarcity of anophelines was borne out by the collections
from the light trap, which contained 1,630 spocimene, all culleines.
Culicine larvae taken included emall numbers of Acdee cantator Coq.

(a brackieh wator epocles), A. vexans Mgn,, Culex pipiong L. and

C. apicalis Adame. Two other epeclos wore renresonted in the light

trap collectlons by a few specimens of Aedos stimulanes Wlk,, and

A. gollicitgne Wik,

Queboo

Anopheline infestations in arcas examined in Queboe
province were generally light, and were made up of punctinennis,
occidentallip, and walkerl., Tho specles guadrimaculatug was not taken
during the survey, but in previous years was collected at “orway Bay,
in the Ottava Valley, and doubtfully reportoed from Hommingford and
Montreal.

Quebec City, P.Q,

A survey of the Quebeo City area wae carried out by Dr.
Georges Gauthler, Provincial Entomologlet, and Father Ovila Fournler,
Frofessor of Entomology, of the University of Montreal, Owing to
the very dry soason, mosquitocs were scarcer than usual. Yo anoph-
elines wore found and the few mosquitoes observed belonged %o two
epeclon of culleinee, namely, Culex piplens L. and Aedes vexans lgn,
Two epeclmens of Anopheles punctipennis Say were taen in the light
trap ect up in the grounds of the Army Hoepltal near the Citadel.
The resulis of the flgld gurvey, however, indicate that thie epecies
ie gonree In the dietrict.



Vontyonl, P.Q,

The survey in the Montreal dlstrict concerned
“o. 4 R.C.A.F. Oonvalescent Hospital, which 1s divided into two
eectlions, one, the Timmin'e Divielon, being located in a recl-
dentlal district at Weotmount, and the other, the Baraguay
Division, on an estate on the Rividre des Frairies, north of
the highway botween Cartierville and Bte. Genoviove. The sur-
voy was under the direotlon of H.A.U., Monre who obdtalned the
aosistanco of members of the Montreal Branch of the Entomolo-
gloal Boclety of Ontario and certain others in carrying out the
project, lncluding Rev, Father O, Fournier and Frof., E., R,
Bellomare, University of Montreal, Misp A. Fortin, Miss N,
Labelle, L.A.C. X, W, ¥iller, R.A.F., I, Camoron, &. L. Ginsson
and A, C. Bheppard. Obeervations were alao made at Steo. Anne
de Sellevie, near Montreal, under the direction of Prof., F, O,
Y¥orrigon, iacdonald College.

Ur. Monro reported that the only water bodlos of
any slgnificance within a two-mile radius of the Timmin's
Division were two small ponds, sections of the Lachine Canal,
and a portion of the 8u, FlerreRiver flowing through a avamp
nonr the C.N,R, yarde, Two species of culloine larvae, Culex
pinieng L., and C. aplcalls were taken, but no anephelincs,

The prounds of the Sararuay Divislon of the hosni-

tal are bounded on the north side by the Rividtre des Frairiee,
end withln the two-mile radiue are two streams, ono flowving
into the river on the pouth shore near the hospital, and the
other on the north chore near Abord & Plouffe. In the mouths

those streams thoro ie a plentiful growth of aquatio
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vogetation, Anopheline larvae were found to be rather numerous
there and nlso a short distance up the south stream snd along the
banks »f the Riviére des Prairies. About 65 specimene of nnoph-
eline larvae wero submitted, consisting of the two specles
Anopheles punctipennie Say and A, occidentalis D, & K, A few
andults collectod or reared in the samo general area were puncti-
pennis. These two species and A, walkeori Theo, were represcited
in tho 1light trap collections taken at the hospitanl. Most of the
moequitoen takon in this trap were Culex pipieng L. Among the
anonfeline larvae weare n few epecimens of Culex apicalis Adame and
ene larva of Uranninonin sppohiring ©.8,

Grande Ligne and 8te, Hyacinthe, P.Q,

The survey of the area about the P,O0.W. Camp at Grande
Ligne and the R.C.N. Hospital at Bte., Hyacinthe was cnrrled out by
J. B. ¥altals, of the Deminion Entomological Laboratory at Bt. Jean,
and hlg assietant, L. Auclalr. He roported that: "Hosquito
brecding places are neither numerous nor large in tho whole distriot
which is almost entirely taken up with mixed farming. Hosquito
Inrvae nnd ndulte are to be found in emall pools in farm line
ditehes, nnd otreams flowing into the Richelieu and Yamnskn
Rivere." Cenditions were very dry and surface wator scant through-
out the seamson. However, emall numbers of anopheline larvae wore
found in the water bodies mentioned by Yr. Maltale, and a few
adulte of Anopheles punctipennis Say and A. occidentalis D. & K.
ware oollected on the inside walls of culverts in the two arsae.
A third speclies, A. wnlkerl Theo, was collected in the light trap
nt Grande Ligne. It is npparent, however, that anophelline mos-

aultoee were not numerous in this dietrict in 1944,
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The dominant epecles was the northern house mog-
quito, Culex pipiens L. In a sluggieh stream probably less
tharn a mile from the P.O.W. Camp at Grande Ligne large numbers
of larvae and pupae of piplens were observed on September 26.
This specles favours water contalning sewage, the preesence of
which wae aloo indicated by an infeetation of the syrphus fly
larvae known ae rat-talled maggots. Mr, Maltals belleved that
the wator from the sewage sedimentation tanks at the canp was
emptied into thie stream and no doubt was the source of pollu-
tion. In thile connection it 1e eignificant that of a total
of %,537 mosquito epscimens taken in the light trap at Grande

Ligne, 98 ner cent were thie specles.

Buntingdon, F.Q,
Mo fileld survey was carried out in the vicinity
of the Casualty Retraining Centre at Huntingdon, P.Q., and
only 25 mosquitoee were collected in the light tran set up
there., Of these, four were Anopnheles (punctipennisc Say and
walkorl Theo.), Doubtless some breeding of anophelines occurs
under oultable conditione in the Chateauvguay River and 1te
tributaries, The following doseription of local condltlone
wao recodved from C. E. Petch, of the Dominion Entomologlcal
Laboretory, Hommingford, P.Q.!
"The arca on three sldes of the Casualty Retralning
Centre, Huntingdon, Que., 1s farm land., Thle land wag oX-
ceodingly dry for several milee last yoear and even in
normal timee hae few ditohes, oswale holee or other placoes

which would Be readlly turned into breeding places. On the
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tourth slde and within a few hundred yards is the Engliel» River,
This river le over 100 feet wide but moves qulte slowly oxeept

in the epring. There is a medium amount of vegetation along the
shore which would make good broeding grounde for some epcclos of

mosquitoos,”

Ontario ;
Four epecies of Anopheles were found in Ontario, Of
theee, guadrimaculatus was the most numercus in some arcae, punet i-
pounie in others; omall numbers of cceldentallis and wglkerl woroe
aleo taten. The common malaria mosquito (guadrimaculatus) wae
found in the vieinity of all the hospitals included in the eurvey

excopt those at Teronto and 8t. Thomas.

' Ottawn District

J. P, Bharp and A, R, Brooks, of the Diviglon of
Entomology, surveyed the Ottuwa area within a two-milo radius of

the R.C.A.F. Hospital at Rockeliffe, and of the Rideau Milltary

' Hoepltnl near Hurdman's Bridge. Conditions generally in the dletriet

were dry and the Ottawa and Rideau Rivers at an unusually low level
because of sub-normal precipitation during the summer.

Several hundred anopheline larvae were collected, and
Mr. Bharp reporte that "the majority .., were taken along the
margine of the Rideau River, Others were found in stagnant or
elov-moving etreame. They were usually found reeting on the top
of magses of alpgae". From a portion of the larvae 86 adulte were
roared, ropresenting three epecles. Cf importance le the fact that
35 per cent of them were Anopholes quadrimaculatus Say, probably the

moet important malaria carrier in the Unitoed Btates onet of the

* Frooumabdly g synonym for the Chateavzuay.
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Roozlee, All of thege were reared from larvae collectad along
buth sldes of the Rideau River at points between Billing'e
3rifge and the Rideau Street Bridge at Bastview. The light
trap at the Rideau Military Hoenitel plcked up four opeclmens
of this spocles, in addition te five of punctinennis Say and
two of occidentalis D. & X. The latter eneclos was ropre-
eented by 3.5% of the specimens reared from larvae taken in
YoKav'e Lake at Rockeliffe and along the north ghore of the
Cttawa River, near Gatineau Point. Anopheles punctipennig Bay

preodominated among the reared anophelinos (61.5 per cent). Cf
theese, 75 per ocent werc from Green Creek (about two miles east
of the millitary hoemital) and three emall namoless stroams,
one flowing in%o the Rideau River at 31lling'e Bridge, and the
other two into the Ottawn River, north of Kettle Island; 20
ner cent were from the margine of the Rideau and 5 por ocent
from the north ghore of the Cttawa.

Another speocles, Anovheles walleri Theo., not re-

pregentad in the fleld survey or light trap collectiong, hae
teen taten in moderate numbers in the vicinity of HeKay Lake
in puset years.
Kininton and Trenton, Ont,
The areas surrounding tha Military Ecspital at

Eingston and the R.C.A.F. Hospital at Trenton wera surveyred by
G. Wighart and K. G, James, of the Dominlon Paraelte Laberatory
/Y 3elleville. They reported, in part, as follows:

"During the greater part of the geason weekly tripe

were made to the areas under observatlion. Ae a preliminary
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ctep enlarged maps were made from those supplied fopr GLhe survey .
For reference these were covered with a soguare grid. The arens
were carefully traversed and all probable mosquito breeding
placee were locatod and marked on the mans. On the weekly vieite
the watere in these areas were examined and samplos of mosquito
larvae taken wherever found., 8earch was made for adulte under
oulverts, bridges, verandas and outbulldinge. In addition,
ordinary nall kege with ong ond removed were placed in several
locations where adult mosaultoes were 1llkely to be prosent and
searching for reeting places. Theso kezs were also viglted
weekly, Samples of larvae were preserved in 70 per coent alcohol
nnd adultes were pinned and labelled. All specimene were sent to
Dr. Twinn for identification,"

Commenting on the collections of adulte, the etatement
wae made that: "It would not be wise to nssumo that the numbers of
mosqultoos taken in hiding and in the kege provided a reliable
quantitative index of the anopheline population at any particular
polnt, Many factors are involved. There ie some evidence te show
that all epecloe of Anopheles are not attracted to the same type of
hiding places teo a eilmlilar degree. For example, quite a number of
ndulte of Anopheles guadrimaculatus Say were taken under the ver-
an‘a of the Mllitary Hosnital at Xingeton, bdbut no A, walleri Theo.,
wille in the 1light trap which was only a few yards away many more
A, wnlkorl were takon than A, qundrimaculatus. As indloated by the
- 1ight trap entolh A, walkeri wne present in numbers, but wns not
baken under tho veranda where A, gundrimaculstus adults wore found

in conelderable numbers., A eimilar situation oocurred nt Trenton

whore in the light trap A, walkerid, A, punctivnennig and
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A. occldentalls were taken but no A, im tus, whlle in

the hildling places examined, A. guadrimaculatue was the dominant
specles,”

The following summarizes their findings for the two

areas.
Kingaton Area

An important anopheline breeding place 1s the large
marsh area eurrounding the Little Cataraqui Creek, west of
Kingeton and covering eome hundreds of acree! "This area
stretohes from the lake shore at the mouth of the oreek north-
ward acroess the Bath Road, the York Road and the Canadlan
Mational tracke near the village of Cataraqui. It varies An
width from a few hundred yards to a third of a mile. The
etream pnesen through 1t in approximately the centre and would,
in moet nlaces, e navigable for a row boat. The etrenm itgelf
1o sluggleh but not to the point of belng stagnant....

"The ares between the open water of the stroam and
the firm ground at the edge of the marsh is filled with n
more or less dense growth of cat-talls (Typha lntifolia L.).
Bome short aquatlc graeses are present at intervale throughout
and at some pointe duckweed (Lemnaceas), The population of
breeding anophelines in this swamp wae not found to be dense,
but lervae wore found wherever the search wae nerasietently made.
It would appear nrobable that the whole aren e n potentinl, if
not an actual, breeding plnace for anophelines, with A. guadri-
maculatue the dominant speclee. Thie area hae added importance
eince 1t 1s tho nenrest breeding area of any extent to the

K¥ilitary Hoepital and, Af the population of A. quadrimpculntus



is ruch ae to warrant control measures, would have to be considered
firet in any such programme." Ocllections of Anopheles adulte from
this area included 92 guadrimaculatug and one walkeri.

Two other areas, where A, guadrimgculatue adults and
anopheline larvae were taken, are situated east of the Cataracul

River: One a small area on I'avy Bay bounded on the west by the
grounds of the Royal Military College, and the other a marsh a few
acres in extent, at 3arriefield., The specles A, walkeri Theo., was
also collected in the latter area.

Kear the 3rick Factory, east of the alrpart, 18 a cat-
tall march not more than a few acres in extent where several adulte
of wglkeri were taken, This marsh 1s in process of Leing filled by

tdumping municipal gardbage and may be eliminated within a year's time.
| About a mile and a half to the north of thie, and about three miles
from the Military Hospital and from Barrliefield Camp ie a breeding
place comprieeld of a small stream and neighbouring pools in the
rﬂoinity of which ndulte of A, punctipennie Say were collected (14

gpacimens).

No anopheline larvae were found in n large cat-tail

marsh bordering the Cataraqul River near the Kingston Station (C.N.R.),
"The southern extremity of this marsh is subject to considerable
chemloal oontamination from industrial plants.... Further obser-
?atlona deep in the marsh would be desirable before 1t could be
liminated as a possible dreeding place for anovhelines".

Regaréing the immedlate vicinity of the Army Hospital,

i sers. Wishart and James stated that: "In the beginning of the

urvey the ares near the Milltary Hoepital was covered without find-

ng any mosquitoes breeding. A short dlatance west, in the village
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of Portgmouth there is a emall etream with pome marsh. Thle
wae carefully examined without any larvae being located. Later,
vhen 1Y appeared that many A, quadrimaculatus adults were present
right at the hospital, the aroa wns gone over agnin vary thor-
cughly. Beveral old quarries are present contalning water, but
a9 slgns of mosgouito breeding were noted. It oan be concluded,
therefore, that the relatively large numbers of A, guadrimnou-
latue taken at the hospital (29 ndulte) muet have come from
aren A (the marsh area bordering the Little Cataragul Creek),
the nenrest point of which ls one and one-half miles to the
weat "

In ndditlon to the anophelines, larvae were taken
in the Kingston area of Culex pipiens L., C, territagng Wlk.,
C. nolenlls Adnme, and Uranotaenin sapohiring 0.8, The light
trap colleotion of cullcine adults consleted ohiefly of
C, piplons L,, and n few epecimens of Aecdes vexana ¥gn,,
“pneorlg perturbane Wik., and U, eapohiring ©.S.
Trenton

¥eoors, Wishart and James sollected 27 anopheline
adulte (ohiefly from under oculverts) and 122 larvae in their
samplings in this area. The infestation apparently was not
heavy. Cf the sdults, 26 were guadrimpculatug and one ocol-

ntalis, Their report, in par?, follows:
"Tho moequitc survey at Trenton, Ont., wae econducted

within a radius of two miles from the Military Hospltal at No. 6
Repalr Depot, R.C.A.F. On the map thils area includes the shore
of the Say of Quinte from 3ayelde to the Trent River and extends






