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INTRODUCTION

Culex terr i tans Walker is general ly
acknowledged to derive the rnajori t \r  of
its blooci-n'reals frorn cold-blooded verte-
brates. Although the species has beetr
taken in  hurnan b i t ing co l lec t ions (We: t
and l- ludson. r960 ) ancl h:rs been reported
bit irrg nran in nature ( Means. tg6i),  tno:j t
recorded feedings have been tt'tacle irt.,tn
an-rph ib ian anc l  rept i l ian hosts  (Shannon,

r 9 r 5 :  l )ya r,  tgzS; Murphey et t i l  . ,  1967 ) .
Serological studies with Ctt lex tt t ' t ' i t t t t- ;
have nct beetr ertetr: ive: thus tnost t t l '  ol t  r
knowledse regarding host acceptatrce h\ '
this suecies is the result of either olrserla-
t ion <-rr tr :r i t  trap exposure. Prel i tninarl '
serological deterrninations r,vi th Culex ter-
r i turt-;  in Nerv |ersey confrrtned that am-
phibians were rnost frequer-rt l) ,  ied trpott
but that other hosts were also ttccrtsic.t t t-
al ly acceptecl ( Crans. r g6+ ) .

The object of the present studt '  wrls to
col lect atrd serci logical ly te:, t  nutl lbers ol
rvi l t l -cauglrt  ()ulex terr i l trns to r ls( 'ertain
the extent and range of hosts l 'ed trpsrr
in  nature.  F ie ld  obser la t ions have beet ,
inc luded to  g ive a  more cotup le te  p ic t r r re
ot '  the feeding behavior o1' the species.

MATERIALS i\ND METHOI)S

The majori ty of engorged t.uosquitoe;
tested in these studies were collected frott-t
rest ing,,boxes which were placed at nt l-
merous rural locations throughout Nei.t

|ersey. Only l imited nun-rbers r.rf  engorged
Culex terr i tans were taken in l ight traps
which were operated simultaneotrslv at
several of the collectior-r sites.

Each bloodeci nrosquito rvas sitr-rultatrc-
ously tested for a wide range of possible

Paper  o f  the  fourna l  Scr ics ,  Ncn '  f c rser '  . \g r i -

cu l tu ra l  Expcr i rnent  S ta t ion ,  Rut .qe ; -s - ' l ' hc  S t : t t t '

Un ivers i t i ' .

hosts using the techniqr-re olt  agar ge i
dif fusion described previousiy ( Crans,
rg6gt). Specirnens were iuit ial l l ,  tested
agair-rst group atrt iser:r with a broad reac-
t ivi tv range (Table r ).  ' \  specif ic anti-
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rabbit serum \,vas also includecl in the
i r r i t ia l  tes t  pat tern.  Sr . rbsequent  tes ts  were
periorrned with specihc antiseru to incl i-
v idua l  an inra ls  wi th in  each rcuct ivc  groupr .
Ororrp  ant isera were l r roducec l  in  rabbi ts l
speci6c :rnt isera rvcre producecl prinrirr i lv
irr chickens. The nroceclures used for the
prodtrct ion of 

", ' r i i r . . , ' ,  
were sirni lar to

thosc ciescribecl b1, Ten-rpei is and Lot 'r ,
1  r 9 6 3  ) .

Culex territans were also ob:;ervecl in
the held. ThoLrgh feeding occurrecl clur-
inq the r lav :rs r.vel l  as the night, ob;erva-
t ions r,vere most easi ly rr-rarle with the aid
of a l lashl iqht after dark. , \dult  speci-
r.ne ns were :rspirated direct l l ,  frorn the
host :rnd brought to the lalroratory for
ider-rt i f icat ion. Specimens col lected in this
manner were not inclr-rded in the sero-
l0si ' ial  series.

RESULTS

Sl.Rr l r -octc,q,r .  DErL,n\rrNATroNS. The re-
sul ts of  j r5 b loocl-meal  ident i f icat ions are
presetr tecl  in Table z.  Colc l -b looded hosts
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accounted for nearly 95 l)ercer]t  of the
feedings with amphibians being fed upor.r
most frequently. Amphibian blood was
found in 88.1 percent of the speci lnens
tested. Although no atternpr wrls ma(le
to serological ly separate frogs, toads ancl
salamanders in these tests. frogs were ntost
often obsen'ed being engorgecl upor) in
the freld. When toads congregated dur,
ing their breeding season, they were only
occasional ly seen being fed upon. Sala-
mander blood was included irr the am-
phibian test se rurn and may have ac,
counted ior a small  percentage of posit ive
results. Feeding on salamanders w:ls not
observed in the { ield.

Repti l ian hosts were fed upon ro a lesser
extent than expected. Only 6.t.r  percent
of the specimens tested contained turt le
or snake blood; no l izard feedings were
recorded. Unavailabi l i tv of repti l ian hosrs
:rt  the col lect ion sites mav i ;  nart have
:rccounted for these results.

Warm-blooded hosts made up only a
sn'ral l  percentalJe of the blood-meals; six
:rvian and two rnammalian feedings were
detected. These results further ernohasize
that Culex territans is essenrially a colcl-
bloo<led feeder in nature and that warn-l-
blooded hosts are only occasional ly ac-
cepted as a blood-meal source.

Frrr-n f)ssEnverroNs. Culex territans was
observed feeding on frogs in nature on
numerous occasions and at many dif ferent
sites. Several feedings were recordecl from
the spring peeper, Hyla cruciler; sourh-
ern leopard frog, Rana pipiens sphe no-
c'ephala; and carpenter frog, Rana t,irga-
t ipes, but feeding was most often ob;erved
on the bullfrog, Rana cate-;beiana, and the
green frog, Rana clamitan-r (Fig. r).

. ' \ rnphibian U n k n o r v n

E I { . ;

Ferr-rale Culex terr i tan-; apPcared to ex-
hibit  e high degree of act ivir),  rvhi le seek,
ing the blood,n-real.  Specimens, appar-
entl l r  5sgking a host, were olt ten obserr,ecl
f l) ' ing in r ln errrrr ic [)attern along thc:
rvater 's edge not r-nore than one inch trom
the substr l te. When a frog was locatecl.
n'rosclr-r i toes general ly hovered momentar-
i lv anrl  then rapicl ly darted atrour before
la:rr l , i tg. N{osquitoes approachecl fron'r the
r -ar  o f  the host  and mo.s t  o i ten landed
oi r  or  neur  the h ind legs o f  the t rog.
In r-nost instunces. a n-roseuito woulcl take
flrght a:rd land severl l  t i r les be fore i lssul lr-
ing thc  feed ing at t i tude.  In  th is  way,
many specimens workecl their way l ' ronr
the posterior extren-r i t ies of the host to
the upp:r back or head ol '  the frog. In

Fr<;. r .- l-w() Ctr lex terr i tar i , ;  fcet l ing ul)()n i l
g rccn  f rog  in  a  New Jerser '  ponr l .  T 'h is  s i tc  uas
obscrvcr l  on  numcrous  occas ions  th rouqhout  thc
season.
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11o rnstance was a mosqui tc l  actual lv  o i t -
served to approach f ron-r  the t ront .  ( )n

several  occasior . rs,  rnos<, l r . r i toes eventual lv
la r rded  on  ad jacen t  reger : r t i o r r  u r r t l  r . ' , r . he i l
over to l teed on the f rog.  This behavior
has been descr ibed ancl  phorographccl  bv
other workers (  [3urgess anr l  Hrrn-rnrond,
r g b r  ) .

Frogs were ot ten nor iceablv botherecl
by  the  mosqu i to  b i r c .  \ \ ' hen  in , , s t l u i roes
fed on a i rog's h incl  foot .  i t  u, r rs common
to  see  the  f rog  shake  thc  too r  v io len t l y .
When feeding occurrecl  u l ror . r t  the head,
i rogs of ten brushcr l  thc n-roscl  u i toes o{T
' ,v i th the l 'ore lcgs.  In r r re.rs wherc mos-
qui to c lensi t l  r r les h igh.  nelr r l l ,  everv ex-
posed f rog.  rer  eale r l  tu,o or  nrore engorg-
tng mosr lu i toes.  , \  rner inrr . rn-r  c l i  z<t  Culc 'x
ten' i tan-;  \vrrs sccn on rr  large btr l l f rog et
one  t i t ne .  In  o l te  i ns tance .  two  Cu lex
terr i tur t - ;  w'crc ob:se r i  c t l  engorging on al r
expose t l  n rc t r rn ro r l )hos ing  tadpo le .

The  n ros r l r r i t r i cs  encoru r te rec l  du r ing
these  obser .  u t i o r r s  sPcn t  l r  cons i r l e rab le
AnroL ln t  o1 '  t i r t r c  L l l ) ( ) l l  t he  hos t .  I n  mos t
i r r s tances .  a  l l c r i< ; r l  o i  6 - ro  n r inu tes  e lapser l
before a tu l l  b loor l -nreul  was ingested.  but
i t  was  no t  u l ) con l l t ( )n  fo r  a  r t roscu i to  to
re tna in  on  thc  hos t  l t - rnger  th : r r r  i 5  r r r i n -
Lr tes.  The br ight  l ight  o l '  the { lashl ight
beam did not  l l ) l )eur to d isturb the feed-
ing  p rocess  in  an1 '  r vay ,  and  a t  no  t ime
dur ing these obse rr  at ions wcre Ctt lex
terr i tans at t racted to the observers.

I ) IS( ]USSION

The cold-blooclecl host-seekinc behavior
associated with Cule.r territan.; by .r.r,-r-r..-
ous workers apl)ears to be well  four-rdecl.
()ther hosts, however, are occ:rsional ly ac-
cepted as a blood-me:rl  source.

The propensity for arnphibi:rn b'ood
exhibited by this nrosquiro sugsesrs thar
frog populat ions are repearedly subjected
to the bite of this insect. In this regarcl.
Culex terr i tans may be involved as a
vector of amphibian infect ions. Frogs are
known to harbor a number of blood-
parasites whose etiology is not well
known. New Jersey bul l frogs have re-

ll
cently bee n shown ro be infested wirh
f l lar ial worn-rs thought to be arthropod-
borne (Crans.  rq69b) .  The hosr-see l ing
l rchav ior  and wide d is t r ibut ion o f  Cule i
territan.; strongly suggest involr,ement o[
this rnoscluito in these l i t t le known am-
ph ih ien  i n fec t i ons .

SUMMAITY

The lr lood ieeding habits of Culex ter,
r i t trn.;  Walker were investigated in New
lersey. Serological tests perf i ' rrr-recl on wild
caught sl lecimens revealed the species to
icerl  essential ly on cold-blooded hosts, pri-
n'rari ly an-rphitr i :rns. ()nly a sr.r-ral l  per-
centage of the sl lecimens tested containetl
the bloori  of warm-bloodecl anirnals.

( )bservations in the f iel t l  re lealed con-
s iderab le  feed ing on f rogs:  an observa-
t iona l  r lccount  o f  the mosc lu i to 's  t 'eed ing
behav ior  is  inc luc lec l .  l lesu l ts  s t rongly
suggest Culex territttrt-; as a possiSle vector
o l ' l r og  pa ras i t es .
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