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IMPOUNDED WATER AS A MAJORPRODUCER OF CULEX SALINARIUS
(DIPTERA: CULICIDAE) IN COASTAL AREAS OF

NEW JERSEY, USA’2

Marc Slaff andWaync J. Craiw’

.’ifanwi. ("y/’.A- wliwirin-. found be ihc dominant the next and identif\ problem where
SIXTH.., in <>[ il... 10 la.B^i cfr.i populations jc.s.-y. co,,,,.,,! needed allt^ iaic mosquito nni,saii(e.
u,S.\ Siluiplniir Tt’vcalcd [haL lai i:\\ hitoitalh ludcd toaM.il

hrackisli and l,>.sl.ain hnpo.mdnwnl,. slop du<l, and Kccords <""" lilts nion.tormg indicate thai

<lrr<lgr dcposil \’i][iiallv all ot lhcs.<’ h.lbiliil! Cl^/l’.r IIK>S()I]HS)CS CXlieiliel; al)Llll(laill many
ni.Klf. .uid ni.iiiy tonsinifn-d (oiiii’il ilir <]liinai<.li co.i.sial of llif slaie. Because of llic coastal
i.i(l...K>, A,,l^u,llitv..iM. rii(w<lai.i<lc.i..)ii3iiau’i]irn<-c(lt,>i ,|,.,n.ihi,m,n ^ ))opii|ations a.ssinned lo bf

I"r^’oLl’’^p’]’mg\H^’’’.’K’n’san^msiLV.J">"^^^^^ "’"1’""1"""post-d primaiil) of(;x. .wlwarivs. bin llic aclnal

))Ct’ccntagc of lllis species in local colk-clions lias
(’.iilrx .’.iilinarms (:()(). is mosquilo lhal been well defined. Cvlrx inos(|uirocs collect-

is mosi ahundani along llic Allamic and dult’ed 1)\ liglu irap usually ml)bed and fairl\ dil-
ot llie l.’niicd Stales ((.^arpctiier & LaC^asse fi(ull accuralcl\ idenlifv si>ecics (Headice

195,")). ’I lie specie’s accepis ^idc variely ol blood- }M. Sixcrly 19721. .\s icsull, New )erse\
meal hosts (Mnrpheyei al. 1967.1;dmaii 1974) and ligln iia[) iecord sliccrs group Cults species
is consiclcied major nuisance humans (Sled- complex, which includes C.vlex pifiim^ I... Cull’s

197.")). (:h.nnl)eilain al. (19.i8) ini))liraled liians I’hco. anil C;.t. .wdiiuirim.
Cx. .whnariu’, possible vecloi ofeaslein equine In 197S. slLid\ inilialed lo delerinine il C.x.
cncepllalilis illong tlie st-ahoard. C.lark wl’inimus .iclnalK llie dominant Culfx along the
al. (1977) suggested lhal tilt- spciics may also l)e ;scir Jersev Sindics also undertaken lo

important in ihe Iransiilission of St. I.ouis enceph- delinc ihe primai\ laival habitats where
alilis. Although Smith (1904) originalh classified ihe species major pest.
Cx. ^alinanu^ salt-marsh mosquito, the species
is widfh distributed llnoughotil the inland

(Kidridge et al. 1972). I.airal habitats itulude Records Ironi ai)proxiinatel\ 33,5 ligln
riel\ ofl)rackisii fieshwalei that rich naps examined to determine those llial col-
ill emeigent legelaiion and derating plant male- le<led the laigest tiumber ol’ Culux mosqniloes
rial (I-Jorsfall 19.55, Murplie) 1901). annual basis. The 10 naps lhal showed the

’I’lic of \ew Jersey, l.’S.\, lias l)cei] moni- liigliesi populations from 1973 1977
toiiug mosquilo populations \iilh standard New ranked accoiding to tile tola! iiumbci of C.u-
)erse\ lighi traps since 1931 (Headlee 1932) and lux collccied during the montli of August, llic peak
lias continuous record ol llie major pesi species period for Cx. sal.iiuiruu in the middle Atlantic
in oftlic rhe traps, operated pri- gion. F.atli of tlie traps then located and ihe
maiily hi couiily mosquito control agencies, trail silcs \isited loi related field studies.
used lo tompare mosquito abundance from In 1978 and 1979, pigeon traps employed

in llie vicinity of each light trap site colled Culux
-specimens that could be accuraleh identified

Pap,., or ih<. ,]o>,,n.,l .S,.,,..s. \, Jc..^ \s.;<uliu,,il i-.x-,^ (i,!,,.;.,,!),,, ^ i9(,(,. Oowninn & (;ia>is 1977).
Slamm. Cook C-oltcaf. Rumci.s Lni\clsil^. .1

Biui]"ti(k. jci.sri ()8y’)3, l’s.\. pigeon naps operated biwceklv each
In’, work pciloTnu’ll pan ot \l.\l.s l’i-t))r<i 4(Hul. of the 10 sites during )ul\ and August of (he

.suppol led In ilu’ Sen Jcrx-i Aijiniilnual I’.spciiii.cTi] Siaiion, 2-\ca] period. 1’igcon trap colleclions fro/.en

("li’nln^i,1,,!’""18 ’""’ 11’1’ ’"’" ’’’""’’ s’’1"’ M’"’1""" (’i""""l;]s’ V0^^- ;ln(l tllc specimens

Mosquito Rc^-aid) .iiiil Cook Collcrc. Bos amined to determine the percentage ofCx. pipit’n.’i,
2^1. \fw 1^-iiuswKk. \r\\ )cr^r\ (t^oo’’.. L’S.V Cx. rfstviiH.’i and Cx. .wiintinw, in tlie samnles. In





\\here Cx. siltinarii^ constituted least ^O^ 1A[11[ l’fn’f[’ii;ig<"- of Cvilcx .nhrumu^ \c Jersey HI

of the Cnh’x population, potential lanal habitais L*rg<-sc Cy/-^ popuhuiom.

\viihin 3-km radius of lie light, trap sampled No. Culrx, Dis-

using standard mosquito dipper. U’hcnevci C,x. ’"f. CM/W

snfinarius lai located. the habilal A.I.-GUS) -----’----^
assayed lor salinitv, and associated mosquito larvae -^’-____(^’"1___//i{"w wlinarm.’,

and xegetalion rakt’n foi idemilication. ^;t.;{7<) 0.’.) 1.3 0.7 080

The geographical di.strihurion of the 10 light ^ ^ ^ ^ ^traps lhar averaged the greatest nitmbpr of C’uh’x i,y^ (ii) joo

mosquitoes in New Jer.scv Irom 1973 1979 is L"f,7 3.1) O.H 0.3 <>8.9

illustrated in Fig. 1; The numeial. wi.hin eacti ^ ^ l;),() ^0 ^;-0
ligtu-trap s\nihol iank tlie traps from to 10 K) 19"^ 07^0 (^y m., 4^
cording ihc average loial colleciion for August
during rtie 5-\eai period. The irap sites all bor-
dered eilhci tl"ie Arlantii. Ocean Delaware B;iv, "1’lie impoundments tlie eastern of New
and all hiir light trap 10 witlmi 6 km of the jersey thai producing laige numbers of Cx.

Traps 1-9 situated in relaii\el\ rural .wlinarins (tra])-siies 2. 3 and 7) iginally
ihe coastal plain in the southern poilion aied (ontrol tile sallmarsli moscpiito, Afdc^ sol-

oi the 1’rap 10 mucli tarlhcr inland in iiritans (\\’alker). In each case, several hundred
heavily populated region in ineiropoliiau norlh- hectares of salt marsh diked and inuiidai.ed

eastein New ]erse\. with fresh lo preveni ilie aliet-nate flooding
l’al)le shows lhat ilie average August collec" and diving fonditions lhal iavor tlie sali-marslii

lions in these irap.s langed t’rom high ol 23,379 Acdi":. None of the impoundments than
Cidcx iri()St.]uitoes in Irai) low of l1).’)^ in irap W old. and salinu\ readings during DTS and
10. Pigeon nap sampling showed thai C’x. .^alffifiriw 1979 indicared tliat llic contaiiit:d less than

tlie dominant C-ulc’x species at all tlie sites in 2.0 ppr of salt when larval sampling conduct-
rtie southern poriion of the srate; (^x. pip^en^ and ed. Cx. salmonus larvae most often associated
Cx. 1’f’sfnrins detected in low numbers ^irh vegetation comprising Phmgifules communis,
of the soulliein sites. In the single irap (site 10) T\ph.a sp. and Scirpv.1, sp. At ol tlie sites (trap 3),
located in lie uiban northeast, however, C.x. pi{)Jcns lai\ae colleci(;d in small numbers wirliin
represenred 92% of ihe (.’.ulf’x population, and stands of Spartina atU’nnflora lhal remained from
Cx. .wl’iri(mu,\ found on)\ in low numbers, the iginal sali-maish ecosystem.

Laival sainpling revealed lhal eacli of ihe 10 I.aival sampling trap-site 5 tlie eastern

largest CuU’x populations defected by ihe light of the state sliowed that Cx. sfiiinarw.\ larvae
rraps iginaied from neaib\ permanent semi- abundant iu where sall-marsh drain-

pel maneni Although of the ;ige ditches had been blocked 3 earlier

iraps srarioned adjcerit acreages low-le\el iiiipoundmcnl for the control of
of transient eoasial marsh, all rhe C.uU’x mos([ui- Ac. sollicilanf. lie leclnn()ue, often refened to

toes. including C.x. sdlifiarius, utili/ing "slop ditching" (Shisler’ l(>78). iinei upls lidal (low

])eimancni bodies ol the major bleeding and allows fioin upland to flood tlie
siles. inarsli depili of approximately 15-30 Sa-

’lal>le 2 lists tlie priman breeding- habitat litiiry varied from 0.5 ro 10.0 ppt while larvae
ciaied \\’\\\\ eacli of ihe light naps moniloicd in being sampled. !)istich.li,\ ,\pt(.atn and .S’. ullerri ifio’ld
tilis slud\. In ilie southern poriion ot tFie slate, ilie dominant plants in where Cx. .\(di-

form of impounded water iespon,sil>le nariw larvae
for producing each of die local C’.v. wh pop- Tlie inipoundmenis along ilie Delaware Bav
illations llial rellecled b\ the abnoirnally liigli ol New [eisev that i)roducing large
trap In rhe nonheast, sanitaiv landfill numl)ers of Cx. s(i!ir)(iri.m (trap-sites I, 4, 6 and 9)
produced tlie Cx. {n{}h’\ rliat coll<’i:ted constructed marslies farmland
tiap-sile 10. lhaii 50 ago. liese impoundmenis



’I’Ani.h 2. 1’iitii.iiv bicycling liabiuus ot \c^ Jciscv’s 10 largest Culi-x populations.

J.\]iVL]

\O.C/^.MK;H1 ^ ^-^ v^T^T
’l’R,\r AL(;L.SI .\\C-_____wimarhi!.___________I’u-l_________________(p|>ri______________ll"N______

I6.K01 9K.9 I-icshwatCT ;md bia.ki.sh 0*- P.

iinpoi.indiTicnis hfih’i ,’ip.

:272 9-L9 1-ic^hiv.in’i .lint hiac-kish 1.0-2.0

impound SpurliMi altfiwflmu
Scirpih sp.

:)OS.’l S1.7 l-’H’shwatcr impoundinciil;. P. nimmwii.-

3800 y1!.;) Low-k:\cl iriipouitcliiiciii O.,’’ JO-0 l)t!,ltihlu -.fwfHfi
(siop-<lii(-h) S. fitlrrritflwa

3W7 100 l’T(.->h\\;iici impoundincru
29.^7 98.9 T(.’slii\;ii<-i ;ind hiackiih 0"

2040 (iO.O OK-(lg.- (leposK P. (nwinuith

Stirfw.\ .sp

10 19:2 l.S Sitiiitan- landfill \orie

A]thou"Ii -salimlv n’.li]ij^s inilicarcd ficsil ihioushoi’i ill’’’ siiit.1^. liigli tides ot.(-;iMon;"illv flow llic dikes

nap fresh lidcwuor Iroiri ihc moiitti of tlic Di’l;i- rimacidatus (Sa\), (^ufex ft’rriian.\ \\’>ilkcr ancl

Rivt;) and keep llic adjacent upland diained Uranntucnia sappfiinmi (Osren Sackcn). Lrssfi

wcll cnouah lo i’;n’tti. \\’aici samples fioin llic ini- I)ci.s ot Cx. reslunns and C’uliM’la sih’flsfri.’i minnesotar

pouiidiiicnis \ielded halinuy readings ol’ 0 ppt Barr detected in ot’ the impounded
iliroi.i"hout tlic Considerable aquatic vcge- Af’di’s canintw ((^oq.). lioodwatci species.
lalion had grown uj) in (tie Hooded area.s, and ihc onl\ salt-tiiarsh mostpiiro associaied \virh

laig-e ninskrai pojjulations currenil) provide llie Cx. seilmariu-s in Freshwater impoundments, and

properlv will] iniporlani ol in- also ihe onl) species a-ssoeiat-cd \\irti f-’.v. .w(i-

Cx. sahHumi.\ larvae lonnd in dense in ilie saline low-level impoundment
stands of /’. commune, llie doniinain vegetation in and in the transient dredg-c deposit
tlie impounded Although Cx. .wiiimmwi amounted less than

Lai\al sampling trap-site 8 Delaware y,’c ol tlie Cu//.’x mosquitoes collected at n’ap-sile
Ba\ showed lliatCx. wimarii^ bleeding lieavilv 10 in llie urban northeast, larval sampling
in dred"e deposit The liabiial is acnially du<led determine rlie of file Cx. pip/ens

high dike impoundment created liold llie mix- that acconnted for that trap’s high mosquito pop-
of mud and water ilial is pumped fromdiedg- ulalion. Numeions Cx. })ipi<’n.\ larvae locaicd

ing operations deepen navigable waterways, in nearby saniian landlill lhal encompassed
The impoundmeni icmained Hooded ihrong’houl eral hundred heclaies ot lieavil\ polluted stagnant
the peiiod oflanal sampling, but complete evap- i)ools and discarded containers. \o Cx. whvifirim

oration of this habitat is possible becanst-’rainwalei found in the landfill area, but lai\ae

is the only of replenishment when pumping collected Irom nonpolluted freshwater impound-

opeialions Salinity readings indicated 0 ppl approximately 4 km southeast of the light

Lhroughoin the 2-year investigation, and CA-. soli- trap localion.

nfiriw larvae abundant in tlie dense
stands of P. communis that overtaking tins

llieie is substantial evidence show that im-

A number of mosquito species frequenrly ponndments constructed in coastal will pro-
collected along with Cx. salinariv^. The impound- dnce laige populations ol C.v. salmarius. Such

often yielded freshwalei sppcies in- documented in New Jeise\ b\

dudm^/inophef.e.^functipf’ntm (S’.\\),Am)ph<’lc.\(fua<)- compreliensive 3-\ear slud\ designed detci-



1982 Sl.iil & Ci.ins: I’rodiK.lion oi (’.ulex wi.ii.nriii- in impel

mine die’ influence of wildlife impoundments adult (-omiol when (lie species reaches nuisance

mosquito breeding (Chapman & l-’errigno 1956), lc\els (Suiheiland ^ Kent 1977). Lnpublished
and research in Delaware pro\ided data from the New Jersey -Vgiicullmal Expcj merit

sentiallv identical icsults (Springer ^ i)aisie ly^t), Station show thai Cul/’x species ouinumhei .-if. ’()/-

FIorshul/ 1959). The studies concluded, however. Hciiaiis in co.isi.il areas, but the members of
rbal the rise in Cx. lifiiiri populations ihe complex separated in most and

ions pioblem. Additional work lias shown that (.ounty ligbi-trap K-coid*i and conliol is subsi-

impoundmenis in ihe southern I’niied States ba\e dized with (nncls.

simihn effcci. In Florida, CIcmcnis &- kodt^eis InipoLindnienis re])rcsent \ery effedi\e

(rK)^) reponed siibsr.infial increase in (’x. .wli- nietliod ol conrrolling ttie s.ili-iiiiti’sli Acdi^ ilia!

Irom rrL’srmaier impoundmeni oreed along ihc coast. B\ Innndaiing ponions ol’
ed conirol s.ilt-in.irsh Ae<fi’y species, (comparable salt marsh thai would noimalh ])iodLi<e ^results obtained in l.onisianti b\’ Meelwood !>roods during l>v llies<-

al. (1978), wlio nored rliat wildlife ini])OLindiTn;n(s species l)e grearlv reduced. Impoundments
produced signincanily Cx. .wiin rti.in fre(]uenllv i)i’o\’ide side benefits well. e.g..
disinrl)ed salt marsti. In all ot tliese studies, ihe h.mcing waleilowl usage and iec’reanonal benefils
li;iiiilais lli.n led increase of Cx. .wliiifnh/s (MacNaniaia 1952) and maintaining Li|)land

l^rackisti frestiwater regions lliai conlained lablcs for agricniiural ])nri)oses (Harris \l)?l7).
1arg<’ ofemeigeni \egelalion. Many (’.ulcx species, however, aided man’s

Results fiom llic prrscnl imcsligalion agiee aciivilies and lliri\e Iniman popuiaLions. Cx.
willi ihe earlier sludies, l>nl indicalc lliai ilie prob-.\aiinarni\ is exception and appears be quite
leni is widespread and serious than originally capable of exploiting man-made ecosystem. 1m-
belicved. \"inuall\ al) of ibe laigest Cx. wfiixfrius pounded ollei expanse oi licsh

po]>ulalions in New ]<’rsev from dial quickh sui)ports tlie <-mergent \egetalion la-
foim of fre.shwaiei biackisb imponndments, \ored by the species. In ielaii\’el\ slion lime. Cx.

ol which originaliv designed protect s/ilniftrius become serious pesi.
tlie pul)lic from salr-marsli mosquito nuisance. As buinan a<’li\ilies increase in coaslal of

Although Cx. m/manus is along ilie Al- ihc greater numbcis of peopk; will be at-
lanlic and dulf coasts of tlie l.’.SA. ilie im}>aci of feded b\ ilie moscpiitoes lliat Ijreed in rliese
llic species appears ro l)e oversliadowed 1)\ sail- gions. tie replacement of pesi with another
marsh Acdrs such as/1/’. sollicifun.’,, /I/’. ta(’niorh\n(hu.^ does not iepreseni logical pesl-manageineni

and Ac. canlatoi. As group, tlie salt-marsh Andes slr<)leg\. I-’.\ciy efloil should Ije made develop
be pesis.’Ihey arec.u’)al)lcoffl\’ingcon- integrated approach for coastal that in-

siderable dislanccs fiom ihe laival liabilai (Smirli eludes (.’A. .wlinarius well ihe classical salt-

lOO’l, Pro\osi 1952), feed almosi e\clusi\el\ m-n’sli pesrs.
mammalian liosis (Kdman 171) and feed a\idl\

during tlie day well tbc nigln (Headlcc I’^j, A/"’""’’^//i/’/.’ llic author wi.slno iliank iheclii

F.I)S;U\ ^ Crans 1977). (:.\. .wlinrmus is known be ^;’,f,l^^^lll^l,!l)dlV>(fc’!lK’ ’^’.rTi1]^^’^
pesi species (diffiihs 1928. Sieelm.m 197.5) and ^\nn ihc of ihi.s hnc-sii^uio
polcmial disease ((^laik al. 1977). bni

is less appajcm than salt-marsli Aedcs. Cx.,wl-^
inonn.’; is ap! be; lotal nuisance because
he species bas^ Innited f^bt Kmge ^cCrean ^^\^^-^:^^ "/ ^i!l

^ Steams 193/), accepts blood n-om birds well
chamberlain, R. w., w. D. Sudia, P. P. Burbutis & M. D.

mainiii.ils (Murplicy ;il. 1967) and seeks liosi Bofiuc. 195S Rctcni isi>hni<>Tis of itiihiopod-hoiric \inis<.-.s

almost exclusivelv after (Miuplie\ <<- Darsie ’""" inosquiiocs in I’niK-d .Sian’s .v^/. \"w,, 18:

1962^. Asa result, large populations of’Cx. saiiwt-. :w:1-08

? Chapman. C. & I’cmcno. I’.l^l). (IITCC sni(h of
t)e looked )a\oi of controlling ttie hicrdin" n;!iiii,i[ ,md imponiidcd ^ili m.n-,h

aggr<’ssi\e salt-marsli Afdi’s. \<:w Jersey pio- oi \^ J(.’i I’rw. \.f. \hw/ (.’.wii-mi .iwx 65;

vides ilie perfecl example in ibis reraid. Ac. >ol/i-
Clark, 0. G., H. L. Pretula, lakubowski & Hurd.

^^populations monitored continuously wilh ^ \,h..,n,s.,,.,lhn<-c>n I[lino,,sin 1970 .W^. ,\-,.,rs

landing taken during da\liglil liours. 37: 3?<’)-{):)

and tlie operates airspia\ progi;nn for c’.lcincnts. A.J. Rodgcr.s. l’)(il. Sm<ln’sol iinjioiindiii^
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