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THE RELATIVE ATTRACTIVENESS OF CARBON DIOXIDE TO

PAROUS AND NULLIPAROUS MOSQUITOES’

By Mark F. Feldlaufer2-3 and Wayne J. Crans2-’

Ahiraci: Siaiid.ird \e" )crw 1it;in nap., lomparcd of disease. As result, public health personnel
illl,>ndnhoul,.<l,t-nc.,u,,p]emenl.n.i,,>.i>l;il,ii,-,,ofN<-v. ^,y y^Uy (,,,. ,;,,np|(; a,,d o,,lv the
Jciw. hr condtKled dclfimme ;!n; idativc ’,.
lrauh,.,l<..of(.0,,p,m>u.,aiid nulliparous sperinu.ns ,uid P’"’""-’- P"’-l")n of tile populalion. Mor. & De-

dfierminr if ilic .idcliuon of CO; al’l’eucd Foliart 97 I) concluded lhar tile efficiency ol’virus
ilu- age compo-.mon ol ihc mosquitoes the sainple More would ])e increased it’ the periods of high
,hai, 15.000 f>..,,i..k.inos,|u,ioes,T.<-ollmed,li,,inRihc,,,.dT, population could he predicted.
Cuicx wiwimw, Ai’. -ailnilam and t.

.lie predominant .species. Ovanan disscn.ons Llllllllllg isolalldn alleini>ls periods when
l-ofalt’ri tlial Mgnihc.uitiv Hrc.ilci- perceni.i^c ol’ panms parirv is hi^ll would eliminate the CO&tly dur-
quiioc^ to]lr([c(l ilir trap wln-ir liiiln onh ,ng iliose periods when lirus is unlikelv.

rli<-.i<ldn!<)n <>1 CO: <oii.,nienilv.i.iiacie<. Krean-r Disseclion and examinaiion of
proporiion the nilliiu.iioiis <pt;(.nrn-ns. he li^hl rrap lulled
iih dn lioKrrfi. <.,iusln lhan ilic ;nimbfr <iuiroes riine-con’iumnip, howeier, and

rilo^qiiirofr^ .uid InLrrascd the incidence (lie ma)t)r spcnes economically lltlteasilllc. A rraDOinS method
1)’ n-io.l.Tioid Daia lui,^’-’’"’ iliai .In. addiuoii CO; ,[,3, selecuve lor parous ]ndi\ iduals would rep-

m’o’s1 ’’lo’-^oi’i1 n’^T’^st’d rht’^L’x’tI ^IKLll^^Tl’tlf’i’’^’cT^T;^"ll il1^-1!01^ tile ideal altci native. Since drv ice is often

iDniiinird ^HTipiin’^ emplo\ed collec-l specnnens for jrho\irus

veillance’. snidv designed ii<’id-lesr rhe rel-
llie henclns ol’ using carbon dio\ide mos-;,, ol CO., parous ,ind nullipa-

(luilo liave l)een known fo.-
,nos()unoes. Tlie re-.iiirs ol’ this sludi

Headlee IM 11 and Reeves & Hairnnon 194’.". piesenied in lllis uaper.
well Hul’lake; & Iiai ^(>43^. ’"eijoi-icd
in liohl-lrap catclifs when COi used sup-M-\H-RE[S

plemenr. iii(-’ oi div lie has
aiso bfen empioved collect specimens rorarhovi- ^’’l^’"IlS con(iiic;e<! Adamsion,

surveillance. Most public he/ilrh agencies hare coasl.il coiiiinunilv in Ocean Couim. New )eisev.

used dn in conjunction willi liohr New- ’^ ina)ority ot’ land lile composed oi

house cial. Dolil rcpo. led lhal liohl traps hailed ll<l" undersrowth and 2nd-.mowrh woodland

wnh drvicccollecl sieaier numDersof’mosciuiroes horde! ing tidal sail marsh. Lanal sampling
i’or virus tesiiui; well increased number of ’"’’"I abundancp ot diverse mosquno habirar.s

species immediale ranging t’om fresh (lood-

Alrliou^h rile ot drv adju\anr in- iidal pools.
llic- nuniber ol i.aDDed. ’ela- r"i<’ ^’.’"<lard New Je.sc^ light traps placed ap-

lnf!i little intornianon is aiailable the plivsio- proxnnatelv 11)0 apan used make the

l(>Hical age composuion of the sample. In ihe comparison. The traps loeaied lhar

absence ol rransovarial rransrmssio.i, onli parous pc-li"on minimal: heav^ under<>iowth, shrubs

mosquitoes able funclion biological ln(’ obscured liolu froni

anolher. One rrap operalcd willi lighr rhe
only allractanl. I’he olliei haired with 2-3 kg

’Paper of ifie Journal Scncs. [crwv -v^riculTin.il I^x- ot dry ice. which wrapped in aluminum toil
pcrmuTii .Siaiion. R>iisri-I’lir Siair L:nirrsnv. NeBums- rciard sublimation and suspended in orthopedic
.A.Nr".)e.s^ 08yn:i.I;SA. slockinel the nap. T.aps activated

’rn-u.iilmcnl ol hnli>r]ioloev and l-diiioinic /.oologv. Rul.,
i;,,,_nieSi.-i.cl;ni->Ts.iv.Nfi>n,un<v,kk.N<-w)c.si. 11890:!, dusk "peialcd unlil ihe collections

I’SA. pit ked up 0700 h the following morning. The
’Prc-iCiit .iddic.ss: Dep.ii-tiin.-nt ol I-.iiioiiiolo^y, ["nivfisicv of traps alternale-lv l>aited weeklv interxals

^^^’’l^,^’"^?^’^^ Icrscv \..,i.,i]ninl ’""" ".I"’"-’ r’ ^T"1-1"1"’’’ 197:t- ’I’lie’pi "eedure
l-.xp<.’i’^^’^ s^’ii’<"^.’ ^’i^t-i’s"-’l"li’<- S^K^’t^m’fi^’i" Nf’ yielded 1(> live colleclioiis wliieli llie compari-
IlniTiswick. N<-.v }cis<-v (WHI:!. lT.S.\. based.



In ihe L.hoialon, ihc mosquitoes lighih l;;ll;l^i^S;;o^’",]l’\^^^
anestheti/’ed iih (.hloioform and ideniified ,ii^ijn.tfs
species. In’ females soncd inio 10-cm pla.suc
pt’ni dishes, ^hkh lined ^ilh tilici pa-
pel. Af’lfi llic mosquitoes i\cd, the pen dishes

species. li<- nap \Mlh dr\-n.e supplement col-
Crated >?(". 1, Idled M.228 indi\iduals the pci icd,

(h.sscoed. Mosquitoes dis-iCtied accordmir
of l/.-1-told. lie .iddilion ot di\ liad

ihc incihod ol Mc;id(\\.s (19h8) and |)<inl\

,,’. ll’<tt ie;tdii\ amactcd lialil. ’I’lic dap with
(l)fliiio\a \W2).

li^hi alone collet.lcd onlv /(> spft-iineiis (liiriii^ the
2 (-oniin^cii(.\’ used

Liap ^uli rlic drv-ice sui)]jle-
he dala. boih (i.ip-iiirtu and pooled-

(-ollc-cied ^120. ot l.t-fold. Af.

crftfdtoi ;i!so InHhIv ailisicifd llie (’(\ sup-
picnicrii. ilK.ie.i.sin^ l)\’ ;i0.7-l’old in the di\ icc-l>ail-
rd if.ip. l’’,;ic li of rhc’ eniainin^ ]>rfd()iiiiii;inr

Mov/utfo (ihini.ddfKc Mou-lliai) 1.’).()()() ino^xjui- sjx’cics (olleclcd in ^i’e;t((-’i nninbcis 1)\ ihe
)IIf( it-d ;nid idem lied din ins Mud^ (;().,-snpplcincntcd tt.ip, Imi [lie diffcrcncc.s

Allliou^h 1-1 s[>c(ics fC])i<"’eiiiinH (i ^cncr.t inarkcd.
cd. Culi’.\ viltnuiiu.’> (.^x.inillen. iri!i"t

’l’^’M’’’<^!r’i<fl/. t.-’vat’lan (tisst.’( rcvt-’alcd
li<-o!);ild). .’)/:. cf/fifeitor (Codiiillrri). :,.

sluriific.ini diticrcnccs iht.’ ph^^iolo^Kal ot
(MciHCii) and Ar. i//;/////^ (Ualkcr

ihc mosquitoes (olleclcd i>\ thr 2 napping niell]-
ihc ptcdoiiiinitiii .spt-cics. (.onsliiuimi;; llian
,,.’ -, ods. he icsnits ol 1’12I dissections picsi-’nit-d
W:c ot rhf iol;il. hese spccn-s showed ih,n

In sill cases, ^rcarci ijeicema^c ot
ot hiccdin^ hal)irais oc-t-niicd in llic

(lie onlv lie ivuli ilie CO.. sup-
nos(|nilo l)r<-(.-ds woodland

nk-’mem consisicnilv ihc
pools, llood^aicr spfi’ics nlili/es

niillip.ii portion of (tic poi)iilation. lor all
pools soincwhal Jaici (lie ,1

spe<ic,s lliroiiuhoni (lie .sainplmi;; prriod. he
mosquito that icquiit’.s tie’sli

onlv ihc l;isl samplin0 date
brackish pei with corisideiable (.’mcr-istudv, vvlien ivw mosqunoes t.ipmicd and all
m’nt (aii/flio} and .in!i<tlnrt\
". ". ol ihcsc i)arons. he dirrcicnces tx’iwci-n

spcfifs tliai oiccd lidal sail m.iishcs. 1,
irappiriH mclhods si^nincarn carli ol rhc

.{llr(i<’ln:i’rn’\^ of (’.(),,. In all ihe addnion ol piedominant .spccic.s \\h(.’n analyzed b^ 2 2 t’hi-

(;().j in ihc toi ot dn ice kediv int rc.iscd the s((iiare usin^ the acrnal niiin[)ci of
nnnilx’r of ill llic ("ollcction. quiLocs lor llic’ (.onii)iitation. Signific.iin diffcr-
sliows (-oiTip.ii ison ot tilt- ft’ficicri(-\ of lilt.’ 2 Liap- iilso ohLained wlicn iridi\idnal saiiipling
ping tcchiiHiiK^ foi lie ]jTcdoii)inani .spc< ics. C)vei dales analwed (except wlieic {>i’c\iouslv
ihc (-’riihe season, the lirht ira|) unlioiii C.().j sii[)- int-’niioned) and intrel\ snbsiantiate<l [)ooled-da(a
piemen tolk’< ted 819 inostiniloes of these 5 analysis.
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The attraction of nnlliparous mosquitoes CO^
evident with .^/’. cd’nadfusi.’f and /(<’.

;a/or. These the species that showed the great-
inciease when dry ice used collecrion

supplement. Although diy ice efficient
or increasing tlic numbers of mosquitoes in

these studies, ihe addiiion of CO.^ depiessed the
overall parons b\ attracting disproportionate
number of nnlliparous mosquitoes.

T’he results ol these srudies appear to be in gen-
eral agreement with previous work. The overall
increase of 17.4-fold by the addition of COa is
much gicaLer than the 4-lbld inciease reported by
Newhouse et al. (1966), but the traps used make
the comparisons quite different. Newhouse

al. (1966) used CDC Miniaruie light traps which
small and easily portable. The standard New

Jersev light nap has larger with greater
displaceineni and is capable of drawing in

quitoes fiorn f,nther distance.

Magnarelli (1975) dissected mosquitoes foi par-
it) that collected in COG Miniature light traps
will) and without dry-ice supplement. Tie

ported that the highest peTcentaye ofparous
quitoes (Anopheles wafkeri, Co(ju’dlcl.idia pertufharis
and Culi\i’ta mvrsifa’ns dyan} taken by the

supplemented traps, but his sample size not

large enough reach firm conclusion relative

aiiraclancy. Data fioin the present study confirm
Ilis observation. With all species, rlie highest pei-

cenrage of parons mosquitoes collecLed by the

trap wliere tight alone the only attracianL.

These results question the broad of COg
attractam coilcct mosquitoes lor arbovirus

testing. Data indicated rliar dry ice resulted in col-
lection of considerably mosquitoes, but also
increased the percentage; of nnlliparous specimens
in the sample, this might adversely affect public
health programs with small budgets allocated fbr
virus resting. Wlieie only limited numbers of
quitoes be screened, greater number of

supplemented traps placed wider geogiaph-
ic may be piefeiable economic grounds.

In cases, lio\\’e\er. the advantage of using

unsupplemenied light traps the collection of
physiologically "older" specimens is negated by the
sheer numbers of mosquitoes attracted b\ the CO..;
supplement. Drv ice appears depiess the overall

parous of ihe collecrion, but the sample size
is increased the point wliere considerably
parous specimens captured when COa is used.
This is particularly" for mosquito species that

icadily attracted light. It would be im-

practical operate the numbci of unsupplcmeni-
ed traps requited to collect adequate numbers of
Ae. (.anademh Ae. cantfilor for vims testing. Mos-
quitoes that highly alti acted light, however,
might be efficiently trapped without CO;
supplement. If adequate numbers be obtained
without the addition of C0._>i there is to

the attraclant. The selection of trapping
method should be based the pai-ticulai needs
of the study.
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