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HOST-FEEDING PATTERNS OF ARGENTINE MOSQUITOES
(DIPTERA: CULICIDAE) COLLECTED DURING AND AFTER
AN EPTZOOTIC OF WESTERN EQUINE ENCEPHALITIS

C.J. Mitchell,’

T.P. Monath,' M.5. Sabattini,” H.A. Christensen,”

B.F. Darsie, Jr," W.L. Jakob,' and J.F. Daffner®

Abstract Blood meals from 277 engorged mos-
guitees collected in COC ghe traps during December
198% in Sama Fo Provinee, Argenring, durving a west-
ernoeuine encephaliris {WEE) epizootie were iden-
tifiend by precipitio test. Bleod meals from 348 en-
porged mosquitoes collected in the seme general area
during Febroary TS84 were also idennified, along with
hlacd meals from 18 engorged mosguitoes from: Bio
Negro Frovinee and 58 from Chulmu Provioce, The
total of 70T mosguitoes was composs d of 2‘].« A

albifuscintus, LG Ar

Coulex {Melanacmiiog) .q'r.!_.';-u'.'!e'r. 102 lfl!-:::‘.t [-f,ium'] 5[1])..

i

99 Manzenin fi

fany, 15 Muomsenin spp . 3 Fiorspdiven
2 !'n!,lr'_!',re’r!ul a Py oeffaada, 4 Paoco '.-H i, cwaneissns,
| Fe. dvmeaians, 3 Pa dierurians, L6 Pr palleicens, aned
A1 Peovermerviy Most of the 'Jlmqmr_nu 679 speci-
mens) had led on mammals, g;'r.])l,-:,l,l_”:. cantle: a lew
(1) had Ted on bivds, O G (el delposider haze Ped
om an amphitaan, and 2 mosquitees contaimed @ mix-
e of @vian and mammalian bleods. [n addicion, the
species composition of 20647

et
i,

rmersouitoes collecoed
i chicken-Taned traps and 2,752 collected ma borse-
baited trap is discussed, along with data on engorge
prent vares fallowing cnory of mosnguiroes inne the bair
eraps. A few mosgquicoes also were collected i Nuoeria-
baited traps (6 specimens) and o traps baited with
damestic rabbits (143 specimens).

Du.1|.n't*.:e|¢.~. of t-tluinﬁ l.‘!r'll:.l-[')]']ﬂ]i:ih have -
curred at irregular intervals in Argenting since
the early part of the century (Sabattini ev al,
1985, 5ince 1977 we have condocted feld stod-
s in Argentina with the objectve of wdenify-
g the components of mantenance and epi-
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Initizl
studics were conducted during an interepizoost-
ic period [(Calisher e1 al. 1985 dMicchell e1 al.
L9 Monath eral. T98%: Sabatnneral. 1985
M '.ﬁ'l(l.t!.‘u]]f't‘i'L(] t!l.fl?.”(!l[l(' HL WesltTI L‘(l'.ll'l'.i' Il-

woistic eveles nf encephalits viruses.

cephihing (WEE) accurred o severzl provinees
of Argenting during 1982-1983 (Mitchell et al,
1987 The owrbreak began in Santa Fe Proy-
e late 1982 and reached Hio Megro Proyve
inee in the south by March 1985, Masg nate col-
lections were made in Santa Fe and Rio Mepro
provinces during the eplzootic and in chese
provinees and Chobut Provinee during the fol-
lonwing virus pransmission seasan (g, L Since
e vector(s) of WEE viras o Argentina are
I,]]Ik'l'l‘l'l'l\'rl.. Il Wik i]r'l[?l::l'l'l_i'l'l'll Lok .‘-rIHJ}r' hl:il.‘rl-r{'f't‘fg-
ing patterns of mosgquite species collected dor-
ing and afrer the epizootic, Blood meals from
l‘1ig(”'gt“fl r'l'LUh(l'l[i[U{‘.!i l.i.l“t‘f‘t{‘.l.-l i]l ':.HI.J':-\. ]lﬂh[
ETaps were wlentified Ly precipalin Lest, and data
o relative abundance and engorgemaent rates
of mosquitees from bait collections were ana-
lvzed. Prior to our bnvestigations (Mitchell et
al. 1985a.b, and present study), few studies had
been conducted an the Teeding habis of A
gentine mosguitoes (Devis & Shannon 1928,
Maver ot al, 1961, and these dealt anly with
Anogheles and | species of Harmagopus

MATERIALS AMD METHODS

{,'.'ju"'.-*."f.l.l.';-" il Mrocessing slecimens, Fagoraed
misguitoes saved for blrum el ddentification
woere collected in CDE light traps supplemented
withea, | kg of dry ice per rap (Sudia & Cham.-
bherlain 1962 1966y In adi-
LI, TR 1:|lc:-:'- were collected i led-can traps
kﬁq_'ll,am}-‘ &_ Beeves 18959 baited with chicken,
rabbat, or Nutria, and in g net trap baited with
a horse [Micchell et al, 192520, Following col-
lection, arthropods were anesthetized with GO,
placed tn glass wbes with rubber stoppers, and
transported on dey e 1o the CDC L horatory
i Fort Colling, Coloradao,

Mewhonse @ al.
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Tasir 1. [dentibication of bleod meils from engorged mosquitees cellected in Santa Fe Froviooe, Argentiona,
during a western cqume encephzlivis cutbreak, December 19582
A Mammalia
T a 5
= Ervd
5 ¥ s 3 o = i E
= : = ZE = £ = = 0ot
3 i ¥ o2 % 2 & ., 3 % O u 28 =%
T s = FE B g &H.f ¥ # g tm w b s
= = = i = = £ = i= | 2 -= - =B 8
Mo, & £ 8 % 2 E & & = g ® F T E ogta
sl = o E A g 2 3 2 o oo = & S P
Ar. awlbifasriaf: 107 i L5 l a5 I
Av. e pilaris [ | 2 LI
An albitars 1 1
O, et franadeid 4 1 il
e {_.'.:.'.1:.:1 S 0 51 1 bl 1 S I 5 H BT 2 1
Ma. sp. 15 2 12 I
P rilinee @ L I
Py rvarneser s b 2 | 1 5
o dimidiala | |
P discrurians 3 L 2
P eetlescens & ] 1
B vavineros 27 2 & 4] 1
Total L ori R [ - TR A 1 1 5 1 & % % 195 4 L 1 L

Mosuitoes were sorted and pooled by species
ar genus in ok cf 11 10 Abdomens were
snipped from enworged erﬁ{]uilc‘at:h asthey were
identified, placed in individual gelatin capsules,
and shipped [rozen o the Gorgas Memorial
Laboratory, Panama, lor blood-meal dentifi-
cabian.

All antisera tor Dlosd-rmeal iddenificaion were
produced in rabbits except 'rml,i-l.u::}']u:'irlau:,
which was prepared in roosters. Class-, order-,
and family-specific antisera were harvested af-
ter a series of injections inte the axillary and
inguinul lvmph nodes of rabbas with equal
guantities of animal plasma or sera and com-
plete Freund's adjuvant, Titers ranged from
e 000 e 1:A0 000 those that cross-reacted
with sera dhibired 121,000 fraom members of het-
crologous arders or families were absarbed
avernight in s refrigeratar with undilured sera
al these animals, For additional deals, see
Christensen & Vasquez (1951,

Erngorped r1|t:.\.tluitn abdomens were placed in
12 = Th-mm test tubes contaming 0.4 ml of
phasphate-buffered saline 0.85% (w/v) and re-
frigerated overnight. The following day, the
Blood meals were expressed from the shdomens
with applicator sticks and centrifuged ac 500 =
g tor 30 min. Amtigens in the supernatant were
then sereened by class-, arder-, and !I."I.I‘]'I.i]:.-'-h]]{:-

cihe antisera by a HLi('TH{:Ll'lJl
method (Tempelis & Loty 1963),

precipitin

The sudy sites in Santa Fe Prove
ince He within the Espinal and Chaco wones of
Cabrera & Willink {1973} and the sites 10 Rio
Megro and Chabut provinees are in the Monte
Zone, The Fspinal and Chaco zones are char-
ackerized h'I.' ;fvn:-]'}h:.'l'::: vepelal oy these sones

Ntuidy vives.

have been mocdified i vﬂ'!|:.' |'.l}' 'rlgl'i.u:‘:dtm‘e and
cartle Hﬁl?i”{-{- The Mome donean Bio .\'Lﬂi_:_l‘u
and Chubur provinces is characterized by oan
aried climate and desert-scrub vegetation, The
sites where our colleciions were macde 1in the
Monte Zone have been greatly modified by the
development of rrigated agriculture,

Mesquito collections made during & WEE epi-
cootie Tocused on farms and ranches where clin-
feal cases of :::]l]im- :1|‘||::1‘[‘.-]‘1'.itil: 15 wWere f:-::c‘ur:'inj__,'f
ar had ccourred 1'('{_‘-:_*:|1|:.'. Several ol the same
sites in Santa Fe and Rio Negro provinees were
revisited during the following spring and sum-
mer (198319840, and additional mosquito col-
I(_'{_'li(:ll'l'i WEre! r]lil(]{".

RESLILTS

[

T oen-
I:l

Blood meals were alenndfied [vom
H{Jrg::d I11(1:i.ql|,,|i[()t_'.~i cosllecteel in Sanra Ve
ince during December T98 and from 248 spec-

[ L
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lelentification of blood meals from engorged mosquitoes colleceed in Sanra Fe Provinees, Argentina,

February 19584,

Mammalia

fEiER L Bo- Peris- Hix-
.-\.'“. .l,hul:\'!' .k["lﬂ' Ii':.l: 1- {I':'J:l' (til\'i' I..:ull'll' .‘hl]'::.il': r .ﬂr[i-::-- S'.l.i' |'||i:i.i'
testedl anudae malien dlae L1t wlae  dae tvla dacivln Bovidar  due i
Ae o !'n!.l.f_,l'.:.":(.:.u s |24 @ @ l 2p k] L5
Ae arapiularg i 2 4
a3 2 ‘A l L 20 P 57 1
3 1 2
i ' 1 1 2
Py rr.l.'.:_,".'l.-u IS 4 | 1 2
T VR 41 4 @ | 4 4 @7 1
Py pretleseens I 2 1 1 7
Fi warinerls a7 1a L 7 1 a7 1
Tzl T 4 42 ) 2 l | B 11 445 1 @

I addimon, | Ma aifiaey contained @ mixed blood meal rom a columbid and a bovied

imens collected during Febroary 1984 (Tables
Iand 2). During 1982 in Santa Fe Province,
9% 5% of the rIH:I.‘:l::_I!iH.llffp (255 h]’]t‘.{:i]'l"lt‘!l'lj:l -
cined mammalizn blood; the remaander had
fed on bivds (17 specimensy and an amphibian
[1specimen of Cx (Mel) delpontel Duret ] {Table
L. A high percentage (76.8%) of the mamma-
lian Blowd meals were {rom catle. The same
pattern was observed during Felbruary 1954
i Table 2), Howeser, the ratio of Perissodactyla
Artiodacryla Gocluding bovids) was remarkably
simalar during 1882 {1:6) and 1934 (1:5) and
protably sirnilar to the ratio ol horses o cows
in the areas where collectinns were macde. (]l'l'z:v
3 mosquitaes contained blood meals From bards,
and 1 of these was g mixed meal from o bird
and a bovine, Apgain, cattle were the principal
source [TU.5%) of blood meals From mammalian
hosts, AedevadinfosciatusiMacquartymadeupthe
largest pereentage of cngorged mosguitoes col-
lecred and tested during 1982 (38,6% band 1984
(3559 Only engorged abdomens from maos-
cuitoes idemiled 1o species were submiited for
Dilowck-meal wdennfication Drom the 984 Sania
Fe Provinee collecton. This accounts for the
absence of Culex {Cun ) spp. and Mansonia spp.
in Table 2.

Only 18 engorged mosguitoes from Rio Ne-
gro Provinee and 52 from Chubae Province were
obtained for blood-meal wdennficatian {Table
Ay and the Chubur collection was biased by
placement of 1 rap dicectly over a pig siv. Again,
dll" fllli‘ll.;ijl.-;'.l '.'.:'.;{.'.'..'.':_\-' Wik 1|'It' Mdas] COETIrTan h[)t:i;iﬁ,‘.‘-
i these collections and had fed exclusively on

mammals, with the exception of u mixed Llood
rneal from a bird and a pig, Although the few
Calex (Cu) in these collections were nat iden-
tifialale 1o H]l{‘('i.t‘..'i hecause of the lack of suitable
kevs Lo the Females, they were separable inio 2
groups, desipnated as species AT and "R

A gotal of 20,607 ITHOSCEILOES Wiks collected in
chicken-baited traps in Santa Fo Provinee dur-
pg 1982 1984 [Table 4), Maost of these (91,55
wers Dulex (Cux ). Relatively Tew Anopleles were
collected (101 l;],u:t:iT:wrlHJ: arel +1r||_\_f 1 ol these
fed on the baie, Engorgement rates were greater

TapLe 3. [deotifBeation of mamamalian Sood meals
from engorged mosguitoes collecied in Rio Negro
angd Chuobut provinces, Arvgentina, March 1954,

.Ial'-
.-l_\.
Lo =0 Floe-
pari- Can- dac- Bovi- k-
dae idae vla dae Suidae dac
K Megro Frovinee
Avs allifavintus® 1 I 1 101 !
Cx, (G ) sp. B [
Chubut Provinee=#
Ap, adbifaicials a AN
o 0wy ap. A % I
o (0 ape b &

* In addition, in Rio Negro Province, 1 Ae afh-

fscintus contained a mixed blood meal from a bird

and & pig.
# One GO Lghe trap was placed divectly over a

T
PIg sk,
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Tance 4. Mumbers of mosquitoes collected in chicken-baited rraps i Santa Fe Frovinee, 1082-1984, and
pereentages that fod on the bair,
Do, 14WF Faoli 10273 Fel 19384 Toatal
% % it H

i I |gr>|'g¢:r| il g j;_l'll Kl [ETEL] el n 1.'|'|:..‘:1.l|5l.'|:|
Ad aguasepeniis 47 k] 202 B3 ¢ G5 220 BiH
Ar albifasriotus i 1 HT L1 pit] 48 178 42
A, ‘--!'-:.'I.f.ll-'-f.(-'??..- 114 17 i 0 12 BE L35G 20
A sereadus 3 Lo 3 (RI1K]
A sfigmiationg 2 Lo o R
Avdes spp. & 100 10 ki 14 77 i1 i
A athitaris 12 ] 12 0
Ariogleles spp, B | BG L
v Tis 168 =249 LGs 2o
[ i | & 100 18 ]
. fiafiends complex 2 104 2 L1k 122 i L2 s
Calex {Cnr) spp. i G7 & 67
Crilex -‘I'_'x.'r} PR G241 i 4058 5 9,275 a7 18,682 =0
Caalex (Mo gpp, 1 a5 i 0 £l Gli g Gl
e haseradis | {1 | a
M tinflans 101 11 2506 a7 357 A
Maniang spp. 12 104 Hi et 02 (554
Fioalfigenu 1 il 1 0 2 {
'z cidinle 4 i hT a2 1l aq
i congfionis 7 6% 17 Gh
e ovanesrens 1 Al T 41 a2 Ah 107 ah
Pedvendala 1 Lk | 1an
P aliserygoians 15 a5 15 a5
Pu, palivscens | LG 1 { 50 73 43 T
P andis 3 Lan bl [
FavRrirers 11 BE & 3 44 He a7 86
Popraphare | fen ) spp, 14 Th L1 El= 124 77
P;.r.-r(,l‘l:.'h.;lr;-' SET 20 AT M 21 B H] no
Total & % engorged 6,520 Gl 3,756 Bl 10,541 'L M BT H4

than 505 1 all .-j]_]i_‘tit!h. O @IS, repres{f.uurd
by reasomable sample siees, with the exeep 103115
of Ae. albifaseinius (429 engorged), Ae soapaularis
(Rondoni) (2062, and P cyaneseens (Coguillent)
VARG

We compared datzs friom the o horse-bait col-
lecrions with thoese from the 39 chicken-ban col-
lections made in the same general area during
21-29 Febroars 1984 (Table 53, This infor-
mation gives a ngh {-:'nnput*'hm‘n af the atorac-
tiveness of these 2 ammals 1o different I'.I'I.l.’:l‘>l:|Ll'|
toes. The dara trom the horse-lan collections
were published previously ina different forma
as part of an evaluation of the trap (Michell e
al, 1985%a). As indicated sbove, the chicken-bau
collecions were principally Cufex (Cux ), in this
case 02 7% of the toral collection, In contrast,
the horse-baie collecizons contained :.ig'niﬁ-::am
percentages of Ae afbijascaius (21.7% ) and Pao-
vophora (27.3% ), as well as Culex {Cux ) (48.3%),

In both tvpes of baic collections, engorgement
rates were generally high, except for Ae alf
Jasciaiug (485 engorged) and P opnescens (35%)
in the chicken-bait collections and Culex (Wel)
mone af 29 in the horse-baic collecions. No
Awnopheles was collected in the chicken-baie traps
during February 1984 34 specimens were col-
lewte ql in the horse-bait trap, and all fed on the
hait animals.

Lard-can traps baited with Nutrias vielded 6
vnengorged Cx fifiens comples mosguitoes in
2 irap-nights in Santa Fe Provinee during Feb-
ruzry 1934, A another site a few miles away
and on a different nigh, 3 lard-can traps baited
with domestic rabbits vielded 143 mosquitoes,
of which 67% engorged on the ba. All of the
j'-”w-'.n'r,r_,'),";-orr.' collecred |fj P CRR eSO aned 1 each
of Po padleseens Edwards, Ps ctliafe {Fabricius),
P eorifiines {Lvneh Areibalzagad, and P { fuw)
sp.] ted an the rabbits, as did 65% of the re-
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Relative abundance and comparative engorgement rates of mosquaitoes collected in chicken- and

horse-haned® traps in Santa Fe Province, Argentina, 21-29 Febroary 1584

Redatavis silredire e

b b

Ferse b

I'Z:!gr)rgqtulm ke

Clhurken b Elrvrse it

M, Honl Nir. ool TR % M, b
cnll. ol roall. Loakal ergirged engorged engurgel engorged
Ad. sausn 21 0. 1 T 20 95 1 104}
Ae atbifasciaieg ELs 0.3 L 4 14 48 elik 4
Ag seapdasts Lg 0.1 21 .4 7 a8 2] 100
Ap atigsealicis 2 0.1 i 100
Ardes spp. L5 0.l 22 (L8 10 [ 21 G4
An. albitarsis 18 0.7 1a 1010k
Anapletes spis, 16 0.6 IG 10k
Cx, afiicin 3 0.1 3 1010
Cx, bid ([51:3 LG 205 Tk L0 &0 L 93
La 0.2 18 IRI1K
ers comples 122 L2 149 07 L4 T7 14 T4
Caeder (L) spp. $,275 HLE HILE! g B,0655 47 el o4
Caefe (Ml spp. Gy 0.1 bt 1.1 40 Al 0 0
Ma. illans 956 2.5 29 1.1 249 a7 L) 1410k
Mansama spp. 2 0.1 pid 100
P alfigeny 1 —- 0 0
Dsalinte 1 (1.4 254 10,5 35 a “Hg 1410k
P cosfeirii L7 0. &3 08 11 % a3 100
P, rianearens 9% 0.0 L 34 32 35 9% Q%
Pz dvmad vl 1 — L - L LaG 1 100
P frrox 1 1 100k
P paliescens Al 0.3 198 T 22 T3 148 100k
l — 1 Tk
Po. perineris 44 0.4 4 2.5 59 a5 iy 1010k
Praraphora | fan) spp. L0 L.l a4 6
Pagrofirora spin 20 0.3 £l 23 21 81 ik a7
Tnral L3251 Lo0g 2,752 VR G802 4% 25549 it

# Drara for harse-bait callections fram Mitchell e al, 149855

** Less than 0.1% of rooal.

mainder of the collection compaosed entarely of

Cafee (0030,

DISCLISEION

The prependerance of mosquito blood meals
fr'mn |?J1'E_‘{? [EIRE R H| |.‘i: {‘.‘il'}f‘("l!:tlll:f I.-.II H"i['ll.‘!."-. ii] .L.'ii']ﬁ-
ta Fee Provinee is [;1'{1?,1;-1|;_;-|:,; a reHection, in [z,
ot host abundance ac the sites sampled, None-
theless, domesiic and wild hirds were present,
and aften abandan, ar most of the sres. 1 oas
somewhat anomalons that engorsed Cele (S
collected in CDC Tight traps in Santa Fe Prov-
mee during December 1982 had fed predomi-
nanly on large mammals (Table 1), wheress
Calen (0w spp, were the most abundant mos-
guirces in chicken-hair eollections made simul-
L;[rmcn_::.l:_.‘ 2t the same sites |:'|';|13|¢' 4). It 15 ap-
parent from the data thar g wide variery of
mnsguite species are attraceed wo chickens and

will Teed on them, ar least within the confines
of the traps (Talile 43,

Confining mosquitoes with the bait animal
after they have entered the trap would be ex-
pected te increase the chances of engorpgement.
L |.|:'I l‘t'{'.'E.U e, |1.}'|'|' & |‘|j_{ur'g:':ﬁr.n! rales armorl g
.'1.'.l.f.l_|l'.i.ll.'|"||.°.'|' Jruniqu'zl,m::i aned P CYELR AP that ¢n-
tered chicken-baited traps {Table 4) probahly
indicate  reluctance of these mosquitoes 1o fead
an chickens, Uhe same rationale can be H[)EJ'EH_‘T_'
terthe Tnlwre of 28 Culec {Mel ) o foed an eguine
Lzt following eutry into the horse-baited tap
{Tahle B

Ferhaps the most revealing comparisans can
be made by examining the data in Table 3. Al-
though not abundan in the collections, Aedes-
m_}fr: a"’_.lh'.".'.l.'i.'!f.'r'.l.'.l.l:;.'u' I;_[.}Fill;']] A 1'r:|h;ﬂxu,ga,:| WHS ft-
tracted to the chicken bait and readily fed
Fellowing entry into the traps. The later is also



S5h 1. Med,

rrue for the genera Cwler and Mansonia, Cudex
mascuitos also made up a significant compe-
nent of the horse-bait collections, and engorge-
ment rates were high. In contrasy, the geners
Aeilesand Fl..'jr.'.-l.ﬁl.r'.'.':r.r.l were abanclant in the horse-
bt collections but nat 0 the chicken-hait cal-
lections. Finally, species of Ancpieles were ab-
sent from the February 1584 chicken-bait col-
lections and, although not abundant in the horse
baziz collections (24 specimens), all specimens led
following entry into the trap. In general, these
results confirm what is known aboue the feeding
habits of these groups of maosguitoes in Argen-
v (Mitchedl et ol T9858) and elsewhere in the
world (Tempelis 1975, Washino & Tempelis
108%)

The demonstration that Ae. albifaciades from
Santa Fe, Rio Negro, and Chubur provinees had
led on Leporidas may he significant. Aedes al-
Sifasciutus would be an excellent candidate for
the vector component of an Aedes—Leporidae—
WEE virus oyele similar o thar descreibed fon
Aewmelanimon Dyar in Calilornia (Hazdy & Bruen
1974} T'he Furopean Hare, Lefres suvopiens, has
heen tnrrodoced into .-\1'Ht‘ntin;-1 ancl 15 abun-
cant i the area of Rio Mepro Provinee, where
WEE virus activity has been documented and
where cur collections were made. WEE virnos
was isalated From As alifuciarus, P paliessons,
Arrathitarsy, and Mawsonis spp. collected in
Santz Foo Province during December 1982
ibitchell eoal. 1987

Three Blool meals were determined 1o be of
human ongin (Tables 2, 33 In the case ol P
LIS aned Ma. diiflao (Walker), 1 is quilt'
possible that these mosquitoes fed on the col-
lecrers during the early evening hours as the
light 1raps were being placed for the nightly
collections. These species readily hite humans,
and they were oquite shumdane an some af the
collection sites 10 Santa Fe Provance., The dis-
tinctive Ae allifasciaties was an aggressive hu-
man biter during the davtime in almost all sites
:i:d:r‘lpl.':’ﬂj in Santa Fe, Rio ?‘\E{‘.g:'f:, and Chazbuar
PrOvInCes,
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