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CENTRAL UTAH COUNTY, UTAH, MOSQUITO
SURVEY STUDIES

D. ELDEN BECK
Dept. of Zoology and Entomology, Brigham Young University, Provo, Utah

InTRODUCTION

Under the sponsorship of the City-
County Health departments of Utah
County, and at their request the Zoology
and Entomology Department at Brigham
Young University conducted a mosquito
survey of Central Utah Valley in Utah
County from July 1, 1958 through August
31, 1950.

Principal objectives were the determina-
tion of species present, and their geo-
graphic distribution; the seasonal popula-
tion and the gencral biology of each species;
the determination of vector potential for
transmissible diseases especially encephali-
tis, and the formulation of recommenda-
tions for control.

Roy J. Myklebust, sanitarian. and ento-
mologist (at present with the Washington
State Department of Health), was em-
ployed as director of the survey from July
1958 until April 1959, with D. Elden Beck
of the Brigham Young University Zoology
Department as project supervisor. Several
graduate students from the Brigham
Young University and members of the
City-County Health departments served
as field and laboratory technicians under
the direction of Stanley K. Taylor, grad-
uate student. Dr. Lewis Neilsen, entomol-
ogist at the University of Utah, assisted
with certain technical aspects of the proj-
ect, as did also Glen C. Collett of the
Salt Lake City Mosquito Abatement Dis-
trict, and Jay Graham of Salt Lake County
Abatement District. The Rocky Moun-
tain Laboratory, U.S.P.H.S., at Hamilton,
Montana, supplied biclogical materials and
cooperated in giving inservice training to
some of the personnel employed on the
survey. Dr. James M. Brennan of the
Rocky Mountain Laboratory was especially
helpful in counsel, regarding research on
Culex rarsalis. Mr. Stanley K. Taylor

made a special study of Culex tarsalis dur
ing the period of this survey. His projec
was in part supported by research fund:
from the Prove City, Utah, Rotary Club.
Much of the information in this report on
Culex tarsalis is taken from Taylor’s data.
The Utah State Department of Health.
the US.D.A., Animal Disease Eradication
Division, and the U. S. Soil Conservation
Service also contributed valuable data and
other services to the survey. The people
of Central Utah Valley cooperated whole-
heartedly in every instance, which made
the work pleasant and contributed much
to its success.

Mezerop oF Stupy anp GeneraL Os-
SERVATIONS. After preliminary surveys, 125
collection stations were established. The
stations were selected to facilitate studies
of all possible aspects of mosquito biology.
They were visited weekly throughout the
breeding season. Periodic and systematic
collections were made so that population
data could be analyzed on a statistical
basis. Most of the larval collections were
returned alive to the laboratory and reared
to adults. Adults were collected by aspira-
tion, sweep netting and by light traps.
The laboratory procedures involved rear-
ing immature forms to adulthood, mount-
ing the specimens for identification and
organizing data to be used for future
analyses.

Utah County as a whole has a total
area of 2,143 square miles. Most of the
land is unirrigated, range and forest land,
constituting approximately 1,709 square
miles. Utah Lake covers about 145 square
miles, varying in size with seasonal change
in water supply and drainage. Provo River
is the main stream emptying into Utah
Lake. Crop and pasture land constitutes
about 235 square miles. Municipalities,
airports, industrial plants, roads etc. con.
stitute about 58 square miles. Central




MarcH, 1961

Mosquito NEWS 7

Utah Valley, which contains Utah Lake
covers approximately 438 square miles.

A survey of the natural and man-made
mosquito situations revealed the following
5 genera and 20 species to be present. The
figures in parentheses following some of
the names indicate the relative density of
the ten most common species, (1) being
the most abundant, (2) next, etc.: Ano-
pheles freeborni (9); Culiseta incidens, C.
inornata (2); C. impatiens; Mansonia per-
turbans; Aedes campestris (10); Ae. dor-
salis (3); Ae. excrucians; Ae. fitchii; Ae.
flavescens; Ae. increpitus, de. melanimon;
Ae. nigromaculis (5); Ae. niphadopsis (6);
Ae. vexans (7); Ae. cinereus; Culex ery-
throthorax (4); C. pipiens(8); C. sali-
narius, and C. tarsalis (1).

Larval habitats in the valley were sepa-
rated into nine general categories, as
shown below. Unusual species (rare), or
those representing an isolated single brood
appearance are not listed.

. Permanent roadside pools more or
less due to subsurface flow: Here were
found Anopheles freeborni, Culiseta in-
ornata; Aedes campestiis; Ae. dorsalis;
Ae. increpitus; Ae. nigromaculis; Ae. vex-
ans; Culex pipiens; C. tarsalis, with C.
erythrothorax being found occasionally and
the others in varying populations.

-. Interinittent roadside pools due to
spring snow melt, rainfall run-off from
torrential rains, and drainage resulting
from excess irrigation in nearby ficlds:
Present were A. freeborni; Culiseta in-
ornata; Ae. campestris; Ae. dorsalis; Ade.
nigromaculis; Ae. niphadopsis; Ae. vexans;
Culex erythrothorax; C. pipiens; C. tar-
salis, with Aedes dorsalis, Ae. nigromaci-
lis, Ae. niphadopsis, Ae. vexans, Culex
pipiens; and C. rarsalis predominating.

3. Marshland pools associated with the
rise and fall of lake level, flooding due to
snow melt and spring run-off, torrential
rains plus change in ground water level
and natural springs: Present were Culiseta
incidens; C. inornatd; Aedes campestris;
Ae. dorsalis; Ae. nigromaculis; Ae. vexans;
Culex erythrothorvax; C. pipiens; C. tar-
salis, with Ae. vexans and Culex tarsalis
predominating.

4. Slowly moving streams with abun-
dant plant growth at stream banks or as
emergent vegetation in the streams them-
selves: Present were Anopheles freeborni;
Culiseta incrnata; Adedes wvexans; Culex
erythrothorax; C. pipiens; C. tarsalis with
Anopheles freeborni, Aedes vexans, Culex
erythrothorax and C. tarsalis predominat-
ing.

5. Artesian wells: Present were Anophe-
les freeborni; Aedes dorsalis; Ae. vexans;
Culex tarsalis, with Anopheles freeborni
and Culex tarsalis predominating.

6. Irrigation ditches on farm and pas-
ture lands: Present were Culiseta inornata;
Aedes campestris; Ae. dorsalis; Ae. vexans;
Culex erythrothorax; C. pipiens; C. tarsalis
with .dedes campestris, Ae. dorsalis, Ae.
vexans and Culex tarsalis predominating.

7. Abandoned excavations as gravel pits,
excavation for levee construction, cellars
etc.: Present were .Inopheles freeborni;
Culiseta inornata; Aedes dorsalis; Ae. ni-
gromaculis; Ae. vexans; Culex erythro-
thorax; C. tarsalis with Aedes dorsalis, Ae.
vexans, Culex erythrothorax and C. tarsalis
predominating.

§. Street gutters, gutter underpasses at
street intersections in cities and towns:
Present were Aedes dorsalis; Ae. vexans;
Culex erythrothorax; Culex pipiens; C. var-
salis, with Ae. dorsalis, Culex erythro-
thorax and C. tarsalis predominating.

g. City park ponds and ornamental
residential pools: Present were Culisera
inornata; Aedes dorsalis; de. ni gromaculis;
Ae. vexans; Culex erythrothorax; C. pipi-
ens; C. tarsalis, with Aedes dorsalis, Culex
pipiens and C. tarsalis predominating.

Several species were collected in the
larval stage during the winter. Most of
these were found in marshland situations
in pools of water covered by ice. The fol-
lowing were collected in such places: Culr-
seta incidens; C. inornata; Aedes campes-
sris; Culex erythrothorar and C. pipiens.

Overwintering adult mosquitoes col-
lected during this survey were Anopheles
freeborni, found in abandoned buildings,
barns and airplane hangers; Culex erythio-
thorax, for the most part in potato and
fruit cellars, and also in abandoned build-
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ings, associated with .dnopheles freeborni;
and Culex tursalis, found under rocks in
stream beds at the mouths of American
Fork, Provo and Rock Canyon, beneath
stones in talus slopes at the north end of
the valley near Saratoga and at the south
end of the county near Goshen.

Anopheles freeborni and .dedes nipha-
dopsis were rarely caught in the light trap.
Aedes campesivis and Aedes nigromaculis
were taken as occasional visitors. The
species which were abundant in light traps
were .dedes dorsalis; Ae. vexans, Culex
erythrothorax; C. pipiens; and C. rarsalis.
It might be suspected that Aedes increpi-
tus, de. cinereus, Ae. excrucians, Ae. fitchii
and Ae. flavescens would have come to
light traps had the traps been placed in
the areas of breeding, namely, at higher
elevations and in mouths of nearby can-
yons.

Species of mosquitos collected by net
sweeping and by baiting (human and do-
mestic stock) were: dnopheles freeborni,
which fed most actively after dusk and at
dawn; Culisera inorpata, which actively
fed on cattle and horses during day and
night; Mansonia perturbans, which was ob-
served to bite man in carly evening; Aedes
campeszris, which fed on man both day
and night but more so in late afternoon
and evening; Aedes dorsalis, which fed on
man both day and night but was most
active at dusk and dawn. Aedes increpizus
fed on man in late afternoon and evening;
Aedes nigromaculis fed on both man and
domestic stock during day and night, but
was most active during evenings; Aedes
niphadopsis fed on man and cattle during
the day and evenings but was most active
during late afternoon and evening; dedes
vexans actively fed on man during the day
when the sky was overcast, and in shaded
situations, but was most active at dusk and
after dark; Culex erythrothorax was ob-
served to bite both day and night but was
most active in the evening; Culex tursalis
feeding on man, started to bite at dusk,
but was most active about one hour after
dark. It is interesting to note that dedes
dorsalis, Ae, niphadopsis, Culex erythro-

thorax, and C. tarsalis were found distrib-
uted more than six miles from a known
point of larval origin. Other species seemed
to be relatively close to their larval habitats.

Discussion. Central Utah Valley is
catchment basin for waters from the high
Wasatch Mountain Range and from those
mountain ranges still further to the east.
Some of the drainage courses are perma-
nent, as rivers and smaller streams, while
in others the flow is periodic, resulting
from spring snow melt or seasonal torren-
tial rains. There are also many springs
which issue at the foothills, benchlands,
and marshlands bordering the eastern side
of the valley, all of these waters reaching
the basin to form Utah Lake.

Since the date of the first pioneer settle-
ment in the valley, irrigation has been
practiced in crop production. Diversion of
waters from their natural courses has made
marked changes in mosquito ecology. It
was concluded from this survey that the
primary source for mosquito production
affecting the welfare of man in Central
Utah Valley was either directly or indi-
rectly related to the diversion of these
waters for purpose of irrigation.

The principal mosquito-breeding situa-
tions in cities and towns of Central Utah
Valley were due to improper curb and
gutter construction, especially at street in-
tersections. Water continually running in
the gutter channels prevented mosquito
breeding at the intersections or elsewhere.
However when the flow was discontinu-
ous, the water ponded in the culverts be-
neath the street intersections and allowed
for a most favorable source of mosquito
breeding. Discontinuous flow came about
from periodic watering turns in urban gar-
den irrigation. Parking sprinklers also
contributed to ponding in gutters attended
by trash accumulation.

Another factor which contributed to
county-wide mosquito production was a
combination of poor irrigation in farm
management, associated with improper
highway construction. When fields were
flooded, excess water drained to highway
borrow pits, which were so constructed
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that the water did not drain away. Also
in farm management, apart from drainage
to highway borrow pits was the accumula-
tion of water on farmlands themselves
which contributed to mosquito breeding.
It is interesting to note there is no pub-
lished record of a disease organism found
in the body of a mosquito species occurring
in Utah Valley. Nevertheless, Western
equine encephalitis, a mosquito borne dis-
case has been identified in both man and
domestic stock in Utah Valley with fatal
consequences to both. Following is a list
of species of mosquitoes which were found
to occur in Central Utah Valley, which
have been convicted as vectors of disease
organisms in other parts of the country.

Species of Mosquito Discase

Anopheles frecborni Western equine
litis, malaria
Western equine encephalitis
Western equine encephalitis
St. Louis encephalitis, West-
ern equine encephalitis
Western equine encephalitis
St. Louis encephalitis, West-
ern equine encephalitis,
virus of fowl pox, heart
worm of dogs

Western equine encephalitis

encepha-

Culiseta inornata
Mansonia perturbans
Aedes dorsalis

Aedes vexans
Culex pipiens

Culex tarsalis

Those species of pest importance to man
include Aedes dorsalis, Ae. campestiis, Ae.
nigromaculis, Ae. niphadopsis, Ae. vexans,
Culex erythrothorax, C. tarsalis, Mansonia
perturbans, and Anopheles freeborni.

Culiseta inornata, Ae. dorsalis, Ae. cam-
pestris, Ae. nigromaculis, Ae. niphadopsis,
Ae. vexans, Culex pipiens, C. tarsalis and
Anopheles freeborni were found to attack
domestic stock as well as man. Culex
tarsalis and Culex pipiens were especially
bothersome to poultry.

From a seasonal point of view, those
species which were active in early spring
as biters were Anopheles freeborni, Ae.
campestiis, Ae. fitchii, Ae. increpitus, A.
niphadopsis, Culex erythrothorax, and C.
tarsalis. Aedes campestris and de. nipha-
dopsis appeared early in the spring and had
peak population in early summer. All
other pest species made their appearance in
early spring and had population peaks in

mid and late summer. This was especially
true of Ae. dorsalis, Ae. vexans, Culex ery-
throthorax, C. pipiens, and C. tarsalis.

Space does not allow inclusion of the
seasonal population analyscs which were
obtained for each of the twenty species ex-
amined in this study. Ten species were
significant in the larval collections. Listed
in descending order of population density
were Aedes dorsalis, Culex tavsalis, Culi-
seta inornata, Aedes nigromaculis, Culex
erythrothorax, Ae. vexans, Culex pipiens,
Ae. campestris, Ae. niphadopsis, Anopheles
freeborni. These data on population were
obtained from larval counts made from
collections taken at selected field stations.
In light trap collections, the predominant
species in descending order of abundance
were, Culex erythrothorax, C. tarsalis, Ae.
dorsalis, Ae. nigromaculis, and Ae. cam-
pestris. Figures 1, 2, 3, and 4 present a
graphic analysis of four of the most
numerous species.

Information on hibernation was men-
tioned previously for those species of larvae
which were found overwintering under ice.
Most attention in the hibernation studies
was directed to Culex tarsalis, due to its
being suspect in western equine enceph-
alitis transmission. It was found to hiber-
nate under rocks in talus slopes at various
places around the valley and beneath stones
in creek beds at the mouths of canyons
along the Wasatch Range.

Searching for adult Culex tarsalis in cel-
lars, barns, abandoned buildings in and
around residential areas, farmstead hay
stacks, and along overhanging stream
banks revealed instead the presence of
other species of gravid female mosquitoes.
The most common species in these places
was Culex erythrothorax, which was found
in populations of from one to fifty or more
specimens. The next most common was
Anopheles freeborni. The latter species,
when returned to the laboratory immedi-
ately became active, fed readily on humans,
and later laid eggs. For some unknown
reason, the larvae from these eggs did not
develop further than the third instar.

REecoMMENDATIONS FOR CoNTROL. It was
proposed that first priority be given to
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measures of permanent control (sanita-
t -n), and that temporary control by in-
secticides be secondary. It was recom-
mended that long range, county-wide, over-
all planning be immediately considered to
=stablish the control measures. The various
agencies which would be involved were:

1. Departments concerned with the su-
pervision and construction of streets,
curbs, gutters, and sewers in towns
and cities.

2. Departments concerned with county,
state, and federal highway construc-
tion.

3. Departments involved with private or
public agencies which impound or dis-
tribute water for recreational, agricul-
tural or other purposes such as boat
harbors, land reclamation and airport
construction.

4. Agricultural and industrial organiza-
tions, individuals or institutions.

5. Public and private agencies concerned
with sewage and garbage disposal.

As an overall policy, it was recommended
that sound engineering planning and con-
struction of public and private game pre-
serves, boat harbors, airports, and parks to
be used for commercial or recreational pur-
poses should include measures for control
of mosquito breeding situations.

In accordance with accepted policy of
good mosquito control anywhere, it was
recommended that a fulltime supervisor
or manager be employed to head the direct
organization of control.
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