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A l t h o u g h  epidemic threats of Culex tar- 
salis mosquito-transmitted viral encephali- 
tis have diminished during the last two 
decades in the Central Valley of California, 
some human cases have occurred in south- 
ern California. This may be the result of 
the changing way of life of a fast-growing 
human population and the extension of ir- 
rigation agriculture in the former Colorado 
Desert. 

The elusive explanation of how virus 
transmission is maintained between en- 
cephalitis epidemics and during the winter 
led to research by the University of Califor- 
nia, Los Angeles, Department of Public 
Health. Studies began in 1967 in the Imper- 
ial Valley to define the existence and year- 
round behavior of Culex tarsalis mosqui- 
toes, carriers of the disease, and to deter- 
mine the dynamics of any arboviruses 
being transmitted. 

By 1973, it had been established that St. 
Louis encephalitis (SLE) virus appeared ev- 
ery year, and western equine encephalitis 
(WEE) virus occurred in most years in a 
water habitat bordering the Salton Sea. 
This same area supports winter transmis- 

sion of California encephalitis viruses by 
Culiseta inornata mosquitoes. Turlock 
virus in Cx. tarsalis appeared intermittent- 
ly, unrelated to season. 

Intermittent appearance of viruses sug- 
gested that they were disseminated from a 
more central point. Intensive quantitative 
studies initiated in 1970 at Finney Ramer 
Refuge in the middle of the Imperial Valley 
revealed a location, which by 1976 was 
shown to produce SLE virus transmission 
by Cx. tarsalis every year by early June. 
Simultaneous studies of native cottontails 
and young steers at an adjacent feedlot 
eliminated these animals as a source of 
virus to mosquitoes. Appearance of WEE 
virus intermittently with substantial peri- 
ods of absence indicated a different source 
and mechanism of dissemination, which is 
as yet undetermined. This difference was 
strengthened by serological epidemiology 
of a high-risk population of agricultural 
workers, through the Campesino Clinic in 
Brawley. Up to 12 percent of certain age 
and occupational groups had evidence of 
prior infection with SLE virus, while there 
was negligible evidence of WEE virus infec- 

tion in any group tested. Actual occurrence 
of SLE cases since 1974 in persons exposed 
in the Imperial Valley supports the possi- 
bility of periodic transmission of the virus 
to man. (More detailed analysis is made in 
a doctoral dissertation by Martine Jozan, 
UCLA, 1977, demonstrating that life-long 
residents of the Imperial Valley have been 
infected with SLE.) 

Quantitative studies initiated at Finney 
Lake in 1973 established that the dynamics 
of Cx. tarsalis vector mosquitoes was con- 
sistent and predictable during three subse- 
quent years. Culex tarsalis was active every 
night of the year, with low maintenance 
populations during the cold months of De- 
cember, January, February, and March. 
By April, trap-night yields rapidly in- 
creased until late June, when a mean maxi- 
mum temperature of 1 loo F and decreased 
relative humidity below 20 percent resulted 
in a population crash. By this time, SLE 
virus infection rates were significant. A 
substantial mosquito population was main- 
tained in July and August with persistence 
of SLE infection, followed by a secondary 
population increase with continued SLE 
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Carbon-dioxide light trap is used, along with other baited traps, to collect mosquitoes in 
studies of v i rus  transmission. 

virus transmission in the cooler months of 
September, October, and November. 

The other abundant mosquito, Culex er- 
ythrothorax, fed on man but was virtually 
devoid of either SLE or WEE viruses, indi- 
cating that this species had no role in arbo- 
virus transmission. Capture of Culex 
pipiens quinquefasciatus occurred only oc- 
casionally, showing that the habitat was 
unsuitable for this vector species. 

Blood studies of adjacent feedlot cattle, 
a large native population of cottontail 
rabbits, and other wild mammalian species 
established that mammals played virtually 
no role in providing virus to Cx. tarsalis. 
The question of whether persistence of 
SLE-virus-infected populations of Cx. tar- 
salis for more than six months resulted 
from low-level cycling or survival of the 
early summer adults has not been resolved. 

Two questions emerged from this re- 
search. First, what mechanisms resulted in 
periodic predictable reintroduction of SLE 
virus into the Finney focus? Second, from 
what vertebrate species did Cx. tarsalis 
obtain the virus? 

Failure to catch Cx. tarsalis more than 
100 meters from the vegetation associated 
with the Alamo River drainage in sufficient 
numbers to examine for virus suggested 
that the courses of the Alamo and New 
rivers, originating in Mexico and emptying 
into the Salton Sea, may be a conduit for 
the vertebrate-vector cycle of introduction 
from a permanent source further to the 
south-possibly not far away. 

To examine the hypothesis, a sample 
area was staked out along the New River 
from the Mexican border 15 miles to the 
northwest. Light traps were placed at 1-  
mile intervals. Monthly collections (more 
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frequently in warmer months) in 1976 and 
1977 confirmed that virus appeared along 
this course. Simultaneous collections at 
Finney established a preliminary impres- 
sion that SLE virus appeared in the Finney 
focus later. This was definitely established 
for WEE viruses in 1978. 

Being an effluent outlet from Mexicali, 
the New River proved to be a favorable 
habitat for Cx. p .  quinquefasciatus. The 
carbon-dioxide-baited mosquito light trap 
is not very useful for collecting Cx. p .  quin- 
quefasciatus. However, some pools caught 
in these and pigeon-baited lard-can traps 
yielded SLE virus. 

With the appearance of sporadic human 
cases of SLE, most recently recognized in 
Mexicali, the evidence of human SLE in- 
fection in the Imperial Valley, and isola- 
tions of SLE from local populations of Cx. 
p .  quinquefasciatus, the next problems to 
be solved became clear. Only when we es- 
tablish mechanisms for annual reintroduc- 
tion and movement along the Alamo and 
New rivers, the avian sources of virus to 
Cx. tarsalis mosquito vectors, and the 
crossover locale into local Cx. p .  quinque- 
fasciatus mosquitoes can effective control 
and preventive measures be defined. 

More effective disease surveillance is 
needed, and some answers to these ques- 
tions lie south of the border. Continued 
support of mosquito research in California 
can also lessen the threat of mosquito- 
borne virus disease in the state’s richest 
agricultural domain, which is also becom- 
ing one of its most important recreational 
regions. 

Telford H. Work is Professor of Infectious and Tropi- 
cal Diseases, University of California, Los Angeles, CA 
90024. 




