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ABSTRACT. The status of Aedes sollicitans
(Walker) as an epidemic vector of eastern equine
encephalitis in New Jersey is examined from
available literature. Data indicate that Ae. sollici-
tans has met the basic criteria necessary to prove
vector involvement. Virus has been isolated from
specimens during outbreaks of the disease in hu-
mans and tests have shown that Ae. sollicitans can
become infected and transmit the virus under

INTRODUCTION. The salt-marsh
mosquito, Aedes sollicitans (Walker),
was incriminated as an epidemic vector
of eastern equine encephalitis in New
Jersey in 1959 when 32 humans con-
tracted the disease in coastal areas of the
southern portion of the State (Hayes et

! Paper of the Journal Series, New Jersey Ag-
riculeural Experiment Station, Rutgers—The
State University, New Brunswick, N. J. 08903

experimental conditions. The blood-feeding
habits of the mosquito and geographic distribu-
tion of human cases clearly reveal that Ae. sollici-
tans is associated with human outbreaks. Data
show that Ae. sol/licitans must be considered as an
epidemic vector of EEE in New Jersey and should
be controlled for the prevention of this disease
during the season when EEE virus is active.

al. 1962). Kandle (1960) was the first to
state that Ae. so/licitans must be consid-
ered as one of the vectors responsible
for transmission, and epidemiological
data collected during the outbreak led
Hayes et al. (1962) to hypothesize that
Ae. sollicitans served as the primary
epidemic vector in the coastal area
where most of the human cases oc-
curred. Considerable epidemiological
evidence has been gathered since that
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time (Kandle 1962, 1963 and 1964,
Goldfield et al. 1965 and 1966 and
Altman et al. 1967), but these data have
never been completely summarized.

Since 1959, eastern equine en-
cephalitis virus has been transmitted to
New Jersey residents in 4 different
years, and equine cases have regularly
resulted in official alerts. Mosquito con-
trol agencies in the state have re-
sponded by reducing Ae. sollicitans
populations to reduce the risk of trans-
mission to humans. In recent years, en-
vironmentally oriented groups have
questioned mosquito control and have
asked mosquito control commissions to
justify their actions with documenta-
tion regarding the true vector status of
Ae. sollicitans. Since emergency treat-
ment involves the spending of public
monies, documentation is certainly jus-
tified.

This paper will examine the status of
Ae. sollicitans as a vector of EEE from
available literature.

Basic CRITERIA FOR PROVING A
VECTOR. Transmission of a dangerous
pathogen cannot be proven with human
subjects. As a result, arbovirus
epidemiologists usually use basic
criteria to show that an arthropod is an
efficient vector for a given virus (Sudia
et al. 1969, 1975). The basic criteria
include:

1. Isolation of the disease-producing
agent from the suspect arthropod
during an epidemic or an epizootic.

2. Demonstration of the suspect ar-
thropod’s ability to become ex-
perimentally infected by feeding
upon a viremic host.

3. Demonstration of the suspect ar-
thropod’s ability to transmit the
virus by bite.

4. Field evidence confirming associa-
tion of the suspect arthropod with
a vertebrate population in which
the infection is occurring.

Each step is a logical progression

which is used to separate speculation

from fact. Satisfaction of any one crite-
rion is only considered as evidence of
possible vector involvement. Satisfac-
tion of all the criteria establishes the
arthropod as a vector on epidemiologi-
cal grounds. These criteria were used to
establish Culex tarsalis as a vector of
western equine encephalitis in Califor-
nia (Reeves et al. 1962) and again to
establish Culex nigripalpus asavector of
St. Louis encephalitis in Florida (Cham-
berlain et al. 1964, Sudia and Chamber-
lain 19G4). Each of these critera will be
examined separately for Ae. sollicitans
and EEE virus in New Jersey.

[soLATION OF EEE FROM WILD-
CAUGHT Ae. sollicitans. EEE virus has
been isolated from Ae. sollicitans during
human outbreaks of the disease in New
Jersey. The initial isolation made during
the 1959 outbreak was speculative
since virus was detected in a pool of
Aedes mosquitoes which were “mostly”
Ae. sollicitans (Kandle 1960, Goldfield
et al. 1966). When EEE next appeared
in 1965, however, Goldfield et al.
(1966) reported 2 isolations from Ae.
sollicitans from collections taken less
than S miles from the residence of the
single human case. In 1967, 7 isolations
were obtained from Ae. sollicitans when
1 human case and 32 equine cases were
reported (Goldfield et al. 1968).
Twelve human cases and 126 equine
cases of EEE were detected in New Jer-
sey during 1968 (Goldfield etal. 1969),
and virus was again isolated from Ae.
sollicitans (Goldfield and Sussman
1970).

In a 10-year summary of continuous
EEE investigations, Goldfield and
Sussman (1970) reported that EEE
virus was isolated from Ae. sollicitans in
the 4 years when human cases were rec-
ognized in New Jersey and in none of
the other years during the decade.
These efforts by the New Jersey State
Department of Health clearly show that
EEE virus does occur in natural popula-
tions of Ae. sollicitans.
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EXPERIMENTAL INFECTION OF Ae.
sollicitans WiTH EEE VIRUS. The sus-
ceptibility of Ae. sollicitans to EEE virus
was established before human cases of
EEE were recognized in New Jersey.
Studies by Chamberlain et al. (1954)
showed that Ae. sollicitans had a 100%
infection rate when fed upon viremic
chicks in the laboratory and was listed as
the most susceptible mosquito in the
test series. Attempts to establish the
level of virus necessary to infect the
mosquitoes revealed that less than 4.6
logs of virus resulted in the infection of
80% of the specimens which were fed
upon a viremic pigeon. The results of
these studies led Schaeffer and Arnold
(1954) to rank Ae. sollicitans as the most
susceptible mosquito vector known for
EEE with an estimated infection
threshold of 2.0-3.0 logs of virus.

Successful laboratory infection of Ae.
sollicitans has not been restricted to
avian studies. Sudia et al. (1956) were
able to infect from 14 to 41 of the Ae.
sollicitans which they fed on an experi-
mentally infected horse. Since horses
are normally considered to be dead-end
hosts for this virus, these data provide
further evidence of the high potential of
Ae. sollicitans as a vector of EEE.

EXPERIMENTAL TRANSMISSION OF
EEE VIRUS BY Ae. sollicitans. EEE virus
has also been transmitted to susceptible
animals by the bite of Ae. sollicitans.
Chamberlain et al. (1954) showed that
75% of the Ae. sollicitans tested were
able to transmit EEE to susceptible
chicks, and they rated this species as
“excellent” in vector potential for EEE.

The most significant transmission
studies with Ae. sollicitans were con-
ducted by Sudia et al. (1956). They suc-
cessfully transmitted EEE from horse to
horse as well as from horse to chick and
showed evidence of virus multiplication
in the mosquito after the transmission
attempts.

ASSOCIATION OF Ae. sollicitans WITH
HUMANS WHO HAVE CONTRACTED
EEE. Ae. sollicitans is well known to feed
upon humans, for the nuisance inflicted
by the salt marsh mosquito is legendary.
The coastal areas of southern New Jer-
sey were once thought to be uninhabit-
able because of Ae. sollicitans (Smith
1904) and the persistence of this
troublesome biter is well documented
by Headlee (1945). Serological deter-
minations of blood-meals from wild-
caught specimens in southern New Jer-
sey confirmed that the species feeds
primarily on mammals including man
but results also showed that nearly 10%
of the specimens had fed upon birds,
the epizootic reservoirs of EEE (Crans
1964, 1965).

The geographic distribution of
human cases of EEE in New Jersey has
occurred well within the flight range of
Ae. sollicitans. In 1959, the 32 human
cases occurred in a zone sharply limited
to the coastline (Kandle 1960, Hayes et
al. 1962, Goldfield and Sussman 1968).
All the persons involved had either re-
sided in or visited the southern counties
of the State prior to the onset of disease
(Goldfield and Sussman 1968). Data
presented by Hayes et al. (1962) re-
vealed that Ae. sollicitans was the pre-
dominant mosquito in the area during
the outbreak.

Since 1959, human cases of EEE have
also occurred in areas where Ae. sollici-
tans is the dominant species. The single
human case of EEE in 1965 occurred in
a resident of coastal Cape May County
(Goldfield et al. 1966) and the single
case in 1967 occurred within 1-2 miles
of an Ae. sollicitans collection station
(Goldfield et al. 1968). The 12 human
cases of EEEin 1968 were distributed in
the 6 southern counties of New Jersey,
and Goldfield et al. (1969) reported
that all but one had been exposed
within 10 mi. of the salt marsh-fresh
water swamp boundary considered to
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be the major focus of infection (Cham-
berlain 1958, Altman et al. 1967,
Goldfield and Sussman 1968).

CONCLUSIONS.  Examination  of
available literature shows that Ae. soll7c:-
tans has fulfilled each of the basic
criteria necessary to prove vector status
for EEE in New Jersey. Virus has been
isolated from Ae. sollicitans during
human outbreaks, and tests have shown
that the species can become infected
and transmit the virus under experi-
mental conditions. The blood-feeding
habits of the mosquito and geographic
distribution of human cases clearly re-
veal association with humans during
outbreaks.

Inview of these findings by a series of
separate scientists over nearly 2 de-
cades, sufficient data have been ac-
cumulated to show that Ae. sollicitans is
an epidemic vector of EEE in New Jer-
sey and should be controlled for the
prevention of this disease during the
season when EEE virus is active. Other
mosquito vectors are undoubtedly in-
volved in the cycle, but Ae. sollicitans
remains a major factor in the transmis-
sion to humans.
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