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ABSTRACT

The objectives of this study were to gather preliminary informa-

tion on the nature of the mosquito problem in La Crosse County by (1)
determining the species composition, seasonal abundance and distribu-

tion based

on light trap collections, (2) correlating enviyenmental

and other factors with the data, and (3) establishing eline data

for the &vgluation of vector-disease problems and necessary control
measures. Standard New Jersey light traps were operated dally during
the study period at six locations that are rvepresentative of the mos-
quito breeding habirvats and potential mosquito problems in the County.
A total of 339,418 mosquitoes, representing seven genera, were collect-
ed. Compiled adult and larval collection records showed 25 species

present in the County. Due to its location, the Myrick Marsh trap was

-

i

the most productive throughout the study, where over 504 of the female

were collected. Aedes vexans was the most abundant species, comprising

80 and 87% of the total females in 1979 and 1930, respectively. Other
species varied in their importance depending on the trap location and
the year. Floodwater species, such as Ae. vexans, were more abundant

at Myrick Marsh, while the Culex pipiens complex preferred a residen~

tial area such as Shelby. Both the C. pipiens complex and Aedes
triseriatus were found frequently in discarded tires and other artifi~

cial containers. Locally, the wmost iwmportant disease vectors were'Ae,
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tainers and the £illing of basal tree holes with Rock Wool insulating
cement. No attempt was made in analyzing the effect of ongoing adult-

iciding efforts because it was felt to be beyond the scope of this

study.
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INTRODUCTION

La Crosse County 1s situated in a setting of coulses and bluffs,
and contains the confluences of several river systems. Due to ifs
location, it provides a very suitable habitat for flood plain and
container-breeding mosquitoes. The problem is compounded in that one

of the mosquitoes, Aedes triseriatus, is the vector of the La Crosse

strain of viral encephalitis, which is endemic ro the area {Lisitza

et al. 1877). 1In addition, vectors for the dog heartworm (Dirofilaria
immitis) and the potential vectors of the St. Louis sitrain of viral
encephalitis are also found in the area (Parry, unpublished).

1

The La Crosse County Mosquite Control Program was established in

the spring of 1979 to evaluate and control the mosguitoes
for the wviral encephalitis problem. Based on the clinical problems
of encephalitis, 1t was felt that the prevention of even one case ©

the disease was sufficient to warrant such a program. In addition to

the disease vectors, the program also monitors the pest mosguito pro-

blems in the area with implicif control measures. The City of La Crosse

is very unique in that 1,500 acres of marshland is located within the
city limits (Harris 1975). This creates a problem where nuisance mos-
quitoes interfere with outdoor activities in the summer months.

In order to understand mosquitce problems, variocus standard meth-
ods such as larval collections, bite counts and light traps can be
emp loyed,

Light trap collection data are used to reflect seasonal distri-

bution, fregquency and abundance of adult mosquitoes. Trap locations

SRR s
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are chosen because they are representative of the mosquito breeding
habitats and potential mosquito problems. Trap counts can often be
equated with the relative human annoyance near the trap (Sjogren 1980).
Early studies of trap catches by Van Derwerker (1937} indicated that

a night's catch of 24 females would mean annoyance to people in the
vicinity of the trap. However, he stated that different speciles vary
in the density necessary to cause annoyance, and they may cause annoy-
ance in different places of human activity. Therefore, light trap

data are used only to approximate the times of the season when species
are sufficiently numerous to warrant control measures. Light trap data
can alsc provide general information which aids in the understanding

of the epidemiology and the forcasting of vectorborne diseases. Such
data ave also helpful in detecting adult migrations and locating con-
trol failures,.

It is essential to understand that the attraction of mosquitoces
to light varies significantly from species to species. Therefore, the
purpose of this study»is not to determine the absolute population of
mosquitoes, but rather an index of the prevalent species showing their
seasonal fluctuation and abundance (U.S. Dept. HEW 1977).

The primary goal of this light trap survey was to gather prelim-
inary information on the nature of the mosquito prolems in La Crosse
County. The objectives of this study were the following:

1y To determine the species composition, relative abundance,

and seasonal distribution of mosquitoes based on light trap
collections.

2) To attempt to correlate environmental factors and meteorclo-




(o)

sical data with the light trap data.
f wvector-

&

Teo establish baseline data for the evaluation o

disecase problems and necessary control measures.
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LITERATURE REVIEW

The literature is replete with papers on the bionomics and con-

rrol of mosquitoes. Mosquito News, a journal particularly deveted to

papers on mosquitoes, contains vast amounts of lirerature on the bio-

nomics and control of mosquitces. Each issue of Mosquito

tains a bibliography section that provides a listing of many refer-

ences to literature on mosquitoes and mosquito-borne diseases from

f—g

over 1,700 current journals, books and reports (Sollers
In addition, the mosquito control agencies of some states such as

New Jersey, Florida, California and Utah publish their research find-

in

9]
W

No extensive review on the bionomics and general biology of mos-

quitoes will be presented here for two reasons: 9! he informa-

S

a1

tion can be found as references in many other sources, such as Headlee
(1945), Carpenter and LaCasse (1955), Barr (1958), Clements (1963),

Matheson (1966), and U.S. Dept. HEW (1977); 2) the findin of other

o
]
¢/]

workers will be discussed throughout the text where they are pertinent.
=N

In addition, there is an excellent text by Horsfall et al. (1973) on

s, the most ilmportant pest species in the study area.

ased on the fact that many mosquito species are attracted to
light, light traps have been developed and used for several decades.
The light trap used in this study has been adequately described by

Headlee {(1932), Mulhern (1934), Van Derwerker (1937 and 1939), and

Darsie al. (1953). They suggest that many factors may influence

light trap collection and that workers must be aware of them,




gidiingmayer (1967} had characterized these factors as environmental,

operational and biological. Husbands (1976} also stressed the impor-

D

rance of considering species behavior, phvsiclogical conditions an
environmental factors when interpreting trap data.
Wide differvences have been noted in the reactions of differvent

s

species of mosguitoes to light (Pritchard and Prett 1944, Love and
Smith 1957, U.S. Dept. HEW 1977). Light trap collections must there-

fore be used in conjunction whth other methods of sampling masquito

populatisns (U.S. Dept. HEW 1977). Although no single

od can give an absolute indication of the species present, Love and

Kl

Smith (1957) concluded that the light trap was the best singie meth-
od to sample a mosquito population in an area.

Even though there had been numerous studies on the bioclogy,
habitats and incidence of mosquitoes in selected areas of Wisconsin
(Dickinson 1944, Allen 1950, Ryckman 1952, Roberts et al. 1956, Patel
1959, Thompson 1964, Thompson and Dicke 1965, DeFoliart et al. 1967,
Silverly and DeFoliart 1968a, 1968b, Porter and Coimerac 1970a, 1970b),
no extensive light trap study in conjunction with a conrrol district
has ever been published in the State.

With the exception of preliminary research by Parry {(unpublished),

y

previous studies done in La Crosge County were mainly concerned with

viruses {(Thompson et al. 1965, Thompson and Inhorn 1967, Loor and
DeFoliart 1970, Moulton and Thompson 1971, Pantuwatans et al. 1972,
Thompson et al. 1972, Watts et al. 1972, 1973, 1974, Beaty and Thompson

1975, Lisitza et al. 1977, Scholl and DeFoliart 1977, 1978, DeFoliart




and Lisitza 1980). In addition, extensive surveys had been done in

surrounding states, including Minnesota and Iowa (Owen 1937, Rowe 1947
Barr 1958, Price 1963, Knight and Wonio 1969, Wong et al. 1970, Pinger
1971, Pinger and Rowley 1972, Balfour 1974, Siogren 1976,1980, Barton

19783,

Studies in Wisconsin

Dickinson (1944) stated in one of the earliest published papers
that mosquitoes cause man the greatest aonoyance by their bite rather
than by transmitting diseases in Wisconsin. He compiled a list of
mosquitoes present in the state from institutional and private col-
lections, and records from throughout the state. The lisl contained
39 species of 8 genera, including two genera of the subfamily Chaobo-~
rinae, which are non~biting forms and are usually omitted from the
literature on mosquitoes,

Allen {1950) did a study on larval habitats and breeding sites at
the University of Wisconsin Arboretum in which he found 14 species be-
longing to six genera. A later list on arboretum collections added
9 more speciles belonging to two genera (Patel 1959). These lists
included Ae. canadensis, Ae. cinereus, Ae. dorsalis, Ae. excrucians,
Ae. fitchii, Ae. intrudens, Ae. riparius, Ae. stimulans, Ae. triseriatus

Ae. trivittatus, Ae. vexans, Anopheles punctipennis, An. walkeri, C.

restuans, C. territans, C. salinarius, Culiseta inornata, Coquillettidia

perturh

ns, Orthopodomyia signifera, Psorophora ciliata, P. horrida, and

Uranotsenia sapphirina. {The following abbreviations are used to denote

the common genera: Ae.=Aedes; An.=Anopheles; C.=Culex; Cu.=Culiseta;

"




Coq.=Coguillettidia; P.=Psorophora; U.=Uranotaenia.)

s

Ryckman's survey (1952) was the only published study ever done in

zputhwestern Wisconsin that did not deal exclusively with

rus. His study area was located in Lafayette County, which is south-

east of La Crosse County, bordering Illinois. Larval and adult col~

vexans, C. apicalis, €. tarsalis, C. restuans, C. salinarius, Cu.

inornata, and U. sapphirina,
Roberts et al. (1956) found 32 species of mosquiteces, belonging
to seven genera, during a survey of potential insect vecto:s/of vesicu=
lar stomatitis in Wisconsin. These light trap collections were made
in Rusk and Washburn Counties in northwestern Wisconsin.
During his habitat and incidence study, Patel (1956) found that

Ae. 18 was the most important pest mosquito at the University of

Wisconsin Arboretum. He stated that a successful generation of Ae.
vexans, which favored temporary breeding areas and marshes, was lim-
ited by rainfall. Heibased hig observation on the absence of adults
of this species in 1958, which was a dry season. He believed that
even the numbers that migrated into the area did not build up to an

annoying population. He also found that permanent marshes were fa-

vorable to C. salinarius, €, territans, Cu. inornata and Cu. minne-

sotae, while permanent breeding areas along lake shores favored U.

sapphirina, C. territans, An. quadrimaculatus and An. punctipennis.

Thompson {(1964) studied the biology of Ae. vexans in Wisconsin.

He also reviewed the literature on the geographic distrubution, sys-




3

rematics, economic ilmportance, and bionomics of the species exten-~
sively, He collected 26 species of & genera in his study in Dane

County using various types of light traps and landing counts

found that Ae. vexans was most active in prairies, rvesidential areas,

and other open situarions at

eriatus, Ae.

is and Ae. stimulans were more active in hardwood fore at this time

of day. He also noted that Ae. vexans was readily attracied to light

(4

raps and the females frequented human habitations and ani:

at dusk seeking blood meals.

lation between the numbers of Ae. vexans obtained by light trap and by

landing counts during their sampling studies at Madison. They found
= & P > J

that the variables affecting these two sampling methods were not the

same, or were not acting to the dame degree. They based this conclu~-

sion on their observations that light traps did not indicate high
catches of the species when the landing counts were high, and high

iight tvap collections were taken on evenings when landing counts were

very low.

During a studv of the seasonal succession of bloodsucking Diptera,

o

DeFoliart et al. (1967) found that the genera of mosquitoces that mostly

were the

inornata

May or ear-

tatus and Ae. triseriatus did not appear until very late in

1y June.

Silverly and DeFoliart (1968b) found 26 species in light trap




studies done in a five county area in northern Wisconein. They ar-
ranged these species into three groups. Group one consisted of the

black~lagged Aedes and Ae. stimulans complex. Populations of this

group develeoped at low water temperatures and peaked in early June and
with a few exceptions, dwindled rapidly. Included in the second group

were Ae, canadensis, Ae. cinereus, Ae,. triseriatus, Ae. vexans, Ano-

vheles, Culex and Culiseta species; all of these species weve multi-

voltine and their population profiles varied with the pattern of summer

rains. Group three was represented by Cog. perturbans, which was char-

acterized by one generation per vear and sustained emergence.
Porter and Gojmerac (1970a) studied the nuisance mosquitoes at
Point Beach State Forest in eastern Wisconsin., The predominant nui-~

sance species collected by bite counts were Ae. stimulans, Ae. sticti-

cus, and the Ae. abserratus-punctor complex., The authors felt that

iight traps were not useful in their study because Ae. stimulans, the

most abundant species, was not easily attracted to light. The same
researchers {(Porter and Gojmerac 1970b) did another study at this for-
est to determine the influence of temperature on light trap catches of
vans, They found that at temperatures above 16,706, a rise of
9 C could increase the trap catch by 1.2 times.

Scholl et al. (1979) found two rare mosquito species during an
investigation of diel and vertical distribution of blood feeding acti-

vity of Ae. triseriatus in Towa County in southwestern Wisconsin. They

noted the species Culicoides paraensis, which had not been previously

reported from north of Tennessee in the central United Sta

Culiceoides guttipennis, which is a common tree hole breeding species
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[50]

rhat ocours widely over the eastern United States.

udies in th .a Crosse Area and on Aedes triseriatus
srudies in the La Cros 1 Aedes t t

The city of La Crosse ig considered to be in

Crosse (LAC) encephalitis virus endemic zone, whic

southwestern Wisconsin, southeastern Minnesota, and northeastern Iowa

(Lisitza et al. 1977). The La Crosse virus, the only cne ¢f the Cali~-

fornia encephalitis (CE) group known to produce illness in humans in

Wisconsin (Thompson and Inhorn 1967), was originally isolated from the

brain of a b-year-old girl who died with encephalitis dus 1960 in

La Crosse (Thompson et al. 1965).

pson et al. (1972), Watts et al. (1872), Moulton and Thompson
{(1971), and Pantuwatana et al. (1972) found that the summer-season
maintenance cycle of La Crosse virus to Invelve the mosquito Ae. tri-
seriatus, chipmunks, and other small forest-dwelling mammals. Loor

and DeFoliart (1970) stated that Ae. riseriatus is a deciduous for-

ot

est species that breeds mainly in basal tree holes and it tends to feed
in the lower strata of the forest rather than in the canopy and 1s re-

latively inactive during hours of total darkmess. They found that its

iting activity increased from mid-June to a peak in the second half

of August and with the greatest biting occurring in the afternoons be-

fore 6 p.m. D3T. Oviposition occurred at heights up to at least 6.1 m
I g P

round but was greatest in cavities and containers at ground lev-
els. Scholl and DeFoliart (1977) found that there was essentially no
oviposition by this species prior to the last week in June, and that

maximum oviposition activity continued into early September. Scholl




i1
and DeFoliart (1978) stated that the delay of the beginning of oviposi-
tion until late June was partly due to the sex ratio of the emerging
adults. The early part of the season strongly favored males while
females were favored in the later part of the season. The population

peaks of Ae.

ponded to
the occurrence of infections of the virus {(Thompson and Inhorn 1967).

Moulton and Thompson (1971) found that small forest-dwelling

mammals, especially chipmunks, serve as reservoirs for the virus in
Wisconsin because they are active throughout the day and during the
crepuscular periocds in the lower strats of the forest. The movements
of these small mammals between and within woodlots 1s believed to be
one method by which the virus is spread through the deciduous forests
of southern Wisconsin.

Watts et al. (1974) found that the types of tree holes that are of
concern are the ones that can retain residual water throughout the year,
especially the ones that are formed within multiple trunks that origi-
nated from the stumps of previously cut or damaged trees,.

Although the basal tree hole has been incriminated as the breeding
place of Ae. triseriatus in nature, it is becoming increasingly apparent
that man-made containers such as discarded tires are the most common
breeding sites in many clinical cases (Watts et al. 1974, Barton 1978,
DeFoliart and Lisitza 1980). Watts et al. (1974) found that the mini-
mum field infection rate of the LAC virus was 1/20 from larvae collected
from old discarded tires in the backyard of a home in State Road Coules,
a neighborhood where cases of CE in children had been freguently occurr-

ing. DeFoliart and Lisitza (1980) stated that the wmajority of human




bred in man-wmade containers in the vicinity of human habitations and
cases could be prevented through simple sanitation by eliminat-
containers from areas veadily colonized by female mosqui-
igrating from their woodland habitats. Their studies indlcated

protection of the forest canopy rather veadily. The speed with which

the species infiltrates and establishes itself in these more open areas
depends on the density of both vegetation cover and of water containers

suitable for colonization.

Furthermore, findings by Watts et al. (1973, 1974) strongly indi-

cated that transovarial transmission of this virus in Ae. triseviatus

is the mechanism for its survival during the winter season in the north-
central United States. This virds can therefore be transmitted by mos-
quitobite without the requirement of a prior infected blood meal. These
studies provided the firset evidence for the rvole of transovarial trans-
mission in the overwintering of an arbovirus in a mosquito. The authors
also isclated the virus from the males of the species, providing evi-
dence that this virus can be transmitted to females during inseminatien
or through nectar following feeding by ap infected male.

Litsitza et al, (1977), Beaty and Thompson (1975) studied the pre-
valence rates of the overwintering virus in endemic areas around La

Crosse. These studies indicated that any tree hcle capable of support-

ing the development of Ae. triseriatus larvae in a given endemic loca-

vk

lity 1s a potential overwintering site for the virus. 1In general, a

4

greater number of viral isolates corresponded to a greater number of
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larvae in the tree hole. Litsitza et al. (1977) alsc stated that a
significantly higher overwintering virus prevalence rate was detected
on the north slope of a study area than on the south slope, which was
drier, had less ground cover and fewer chipmunks.
In addition te Ae. triseriatus, twe other species may be asso-

ciated with tree holes in this area. Loor and DeFfoliart (1970) re-

e

orted finding larvae of Ae. hendersoni, a species closely related to

riatus found In the western U.5., and of Orthopodomvia sig-

Beszides the studies on Ae. triseriatus, mosguitoes studies in La

Crosse County were limited to ressarch by Parry {(unpublished) and pre-
liminary studies by County emplovees before the formal program was es-

tablished., These studies indicated the problem of Ae. v

tintial disease vectors in the area. In addition, Harris {(19753)
(1975} conducted surveys of insects, aves and mammals in Myrick Marsh,
a major mosquito breeding ground in the City of La Crosse He concluded
that mosgquitoes are important to the ecology of the marsh because they

make up a significant portion of the diets of fish, birds and small

mammals,

Studies from Neighboring States

el
e
D
)
i
r,.é o

ive work on mosquitoes has been done by the Metropolitan
Mosquite Control District (MMCD) in Minneapolis-St. Paul, which is only
241.4 kw northwest of the Clty of La Crosse along the Mississippi River

The MMCD was used as a model when the program in La Crosse County was
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designed. Preliminary studies indicated that many of the species found

in Minnesota may also be present here, except species preferring colde:
pr drier climates present in parts of Minnesota may not be as abundant

here.

Siogren {1976, 1980) stated that the environmental
buting to Minnesota's large mosquito populations include topography
which results in abundant intermittent water depressicns, marshes and
lakes. He felt that mosquitoes are produced in Minnesota by climatic
factors rather than human activity, and that annual fluctuations in
mosquito populations can be predicated on the amount of annual precipi-
tation received. He found that surface runoff from rains of 3.8 cm or

more that reamin for 6-8 days are sufficient for larval development of

Ae.

An average of 45.7 cm of summer rainfall is received there

zach mosquito season, often frow intense thunderstorm activity.

Siwgren (1980) stated that the mosquito fauna of Minnesota in-
cludes 50 species, twenty six of which are univoltine or multivoltine
Aedes, with Ae. vexans being the major summer pest species, and account-

ing for 70% of the season-long annovance caused by mosquitoes. Besides

Ae. vexans, he stated that the multivoltine Aedes include Ae. cinereus,

of spring or woodland species., He also found Cog. per-

gence periods {Sjogren 1976).
Human clinical cases of La Crosse encephalitis had been reported
from Minnesota (Balfour 1974, Barton 1978, DeFoliart and Lisitza 1980).

Balfour (1974) stated that La Crosse encephalitis had been documented
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in 83 children hespitalized in Minnesota during the summers of 1967
through 1973. He found that prior to 1968, confirmed cases were limit-
ed to scutheastern Minnesota, and since then there has been an apparent

northwesiward wmigration of the disease because cases have been racog-

fond
4
5

aized with increasing frequency in rhe western suburbs of Minneapo
g

e stated that Ae. triseriatus hatches late in the spring and the dis-

ease does not occur until the latter part of June in Minnesoia and

ends in September when cool weather limits mosquitc activity. He sug-

gested that Ae. triseriatus can be controlled by frequent spraying to
reduce sdult populations and filling basal tree hele breeding sites in
the localized areas of virus activity.

Barton (1978) conducted a larval survey of container habitats in

cases of the disease were originated and found

seven species in various types of containers. The species were Ae.

s, C. restuans, C. pipiens, C. tarsalis, C. terrvitans, C.

salinarius and Cu. inornata. He found that discarded tires were the

ost common breeding sites; other artificial containers, tree holes,
and tin cans were also .sampled.

Other important works on the mosquitoes of Minnesota include Owen
{1937), Barr (1958) and Price (1963). Owen (1937) presented descrip-
tions of the biology of 37 mosquitces species found in the State.

Barr {1958) presented a manual for identification of these species, and
discussed the biology and the control of mosquitoes in the State.
Price (1963) studied the frequency of occurrence of spring Aedes in

selected habitats in northern Minnesota. He found species breeding

in woodiand pools and cattail marshes, such as Ae. excruclans, Ae.




rhere.

shown to be en-
emic in Towa (Lisiteza et al., 1977, Rowley, unpublished), The Iowa
Mosquite~Arbovirus Research Program monitors virus and mesquito acti-

vity by New Jersey and CDC light traps placed in 8 cities throughout

the State. Pinger (1971) stated that the mosquito fauna of lowa in-

cludes 33 species of 8 genera. Rowley {unpublished) only collected 21
species in 1980, so not all the species are present each year. Wong

et al. (1970) reported that pathogenic arboviruses responsible for

Western Hguine encephalitis, St. Louis encephalitis and Cal

encephalitis had been found in Towa. In addition, Pinger and Rowley

(1972) stated that at least four nonpathogenic virvuses suci

vittatus, Turlock, Flanders and Cache Valley viruses have b
lated from mosquitoces in Iowa. -

Rowe (1942), Pinger (1971}, Pinger and Rowley(1972) found that

ng 1s the most abundant wmosquito in Iowa. The rese

also found that the second most abundant species to bhe C. tarsalis,
Wong et al. (1970) felt that although C. tarsalis is the vector of the
Western Equine encephalitis virus, La Crosse encephalitis may be more
important in Iowa than Weatern Equine encephalitis. This was confirmed

by Rowley {unpublished) when he found that the encephalitis virus acti-

vity din the State in 1980 was generally restricted to La Crosse en-
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Traps utilized in this study were Standard New

» was equipped with a 25-watt incandescent bulb and =2 timin

device to turn it on at dusk and of f ar dawn. Killing jars

tached, using Shell No-Pest Strips {(Vapona) as the killing

£ &

traps were driven by standard AC and were hung

ground.

\_m.
o)
i
()
o

5

o

Five permanent light trap stations were established in

another A11 traps were located in the City of

1

La Crosse and surrounding townships. In addition, temporary Craps

5 L

operated on 12-volt batteries were placed periodically at Red Cloud

3

£

Park and the Bov Scouts of Americs Headquarters in La

=, Shiftar

Salvage Yard in Medary, and the La Crosse Girl Scout Camp in Farmington.

=

Sires chosen were representative of mosquito breeding habitats and po-

tential mosquito emergence proble

in the County. Light traps were

operated daily from May 17 to September 30 in 1979, and May 19 to Oct-

o
jon
o
~

15 in 1980. Traps were serviced every morning by La Crosse Coun

Mosquite Control inspectors, with specimens placed in paper containers

to the laboratory. FEach container was marked with the
locality and the date of the night in which the trap was started.
After the mosquitoes were sorted from other insects, the numbers of

both male and female mosquitoes were counted and recorded. slthough

only the £« >, males were also counted because they cmerged

before he used as an indicator of a new brood of mos-

1

females were then prepared for identification

guitees hatching. The
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b]

acing each one on a paper point through which a pin had been in-

o]

serted. A drop of clear naill polish was used as adhesive. The speci-

men was labeled according to standard procedures to
specles under an A0 cycloptic microscope at 50X. refer-

ences were used in the dldentification process: Pratt and Barnes (1959),

Ross and Horsfall (1965), Heorsfall (1972), and U.S. Dept. HEW (1977).

The pumber of mosquitoes collected each day was corvelated with
climatological data taken at the La Crosse Municipal Airport by the
Mational Oceanic and Atmospheric Administration.

The monthly species composition for each trap location was cal-

culated and presented as bar graphs. TFor the purpose of graphically

portrayving the seasonal abundance of each species, each season was di-

vided into ten-day intervals (except for May and Octob , and the num-

ber of females mosquitoes collected during each interval was plotted,

[l

iparison purposes, the average number of female mosguitoes

(William's mean) collected each day for both vears were plotted on the

e

same graph. The daily catch (X) from each trap was transformed into the
logarithm of X+1. The sum of the logarithms of X+1 for the day was then
divided by the number of traps collected that day. The antileogarithm

of this guotient minus one is called the William's mean, to distinguish
it from the true geometric mean. This statistical method was described

by Bidlingmayer (1967 and 1969).

Trap Locations

All traps are located in the City of La Crosse and adjacent town-

ships (Shelby, Campbell, Onalaska). Along with the map showing the lo-




et
]

cations of these traps in Fig. 1, a photograph of each trap site and

nearby breeding sites are shown in Plates 1-5. A description of each

sermanent trap location, including vegetation in the wvicinity of the

trap, is presented below. Vegetation near the traps arve described

for several reasons. First of all, the larval and pupal st

mosqultoes live in water and various species have been shown to pre-
fer certain plants. A description of any nearby water socurces and

the aquatic vegetation 1s therefore necessary. Secondly, many adults
prefer to rest in certain kinds of grasses and shyubs to shade them~
selves from the drying effects of the sun. Woodland species tend to

de stands of trees both day and night. In addition, short

flights through vegetation had been observed for migratory species

vexans (Horsfall 1972). Bidlingmayer (1971) found that

vegetative patterns can strongly affect flight behavieor of mosquitoes

reducing illumination levels, serving as a visual cue, or acting as
a physical barrier. He divided the mosquitces in his study into three
groups ‘n the way they were affected by vegetation patterns. Group one
consisted of meosquitees-such as Ae. vexans and P. ciliata that are most
abundant in open fileld and appeared in diminishing numbers toward the

interior of the swamp. Group two was most abundant along the outside

margin of a swamp and its members included Culiseta spp., Cog. pertur-

bans, U. sapphirina, and An. quadrimaculatus. The third group occurred

in lowest numbers in the field and in increasing numbers toward the

swamp., (. restuans was the only member of this group. Finally, nec~-

tar, and to a lesser extent honey dew, are important sources of food for

both males and females, even though blcod is the most important one for

¥




light traps in the City of La Crosse and adja-

&

Light Traps

1. Goose Island

2. Myrick Marsh

3. Shelby

4, TFrench Island
5. ©Oak Forest

6. Division Street

:4*
0]
e
2
js
=

‘od from Peterson, P.M. 1970.
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shit trap at Goose Island.
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Plate 2

a. Permanent breeding sites created by the backwaters of
iver at Goose Island.

ssippil

b. The light trap at Myrick Marsh.
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Plate 3

a. The interface between Myrick Marsh and the cemetery, view from the

north.

b. The light trap at Shelby.




Plate &

a. The ilight trap at French Island.

b. The light trap at Oak Forest:




U —




Plate 5

a. The park and forest complex near the light trap at Oak Fovest, view
from the south.

b. Light trap at Division Street.
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rrap ls located at the entrance to the camping area of Goos
County park in the township of Shelby. The light trap is

pole located near the swimming beach, and is located at about

a channel of the Mississippi River. Due to

v, the breeding sites in the park are either permsanent or semi~

water. Trees in the vicinity of the trap include

siver maple), Betula nigra (river birch), Ulmus spp.

xinus pennsvivanica (green

4 ey

& plantation of Pinus resinosa {red pine) is also nearby. The

breeding sites in tne arez include marshes and swamps contfaining pri-

ily Typha latifolia (cattail)y Lemna trisulca (duckw

color (swamp white cak), Robinia psudo-acacia (black loc

Azolla mexicana (aquatic fern). Sefton's (1976) study on the biomass

bo pentapetala and Ceratophyllum demersum. Grasses around the light

trap are mowed throughout the summer. However, there may be competing

light sources nearby from campers, light poles and campfires.

Myrick Marsh

The trap 1s located west of the Universicy of Wisconsin ~ La Crosse

Physical Plant building along the interface between the marsh




Jasin,

cemetery. Myrick Marsh is a wetland area that serves as a flood plain

snnualiy for the La Crosse River and as a reservely for spring flood

i

waters for the La Crosse, Mississippi, and Black Rivers. Tt has been

described by Craig (1975) and Harris

o

975). The major pl communi-~

ties and their dominant species in Myrick Marsh are listed in Table 1.

L

The light trap is hung from a green ash, Silver maples hackberty
trees are nearby. Other vegetation in the vicinity of the trap include

reed canary grass, honevsuckle shrubs, smartweed, and cattail. These

grasses and shrubs serve as rvesting places for adult mosguitoes during

the day. A few butternut trees (Juglans cinerea) are about 1.5 m from

0

the travn. Sugar maple tree
N

etery south of the trap. There used to be many elm trees

along the interface area but most of them died during

four vasrs from Dutch elm disease. The breeding arza immediately north

of the light trap is usuvally dry by July or late summer,

compating light source neay the trap area.

Shelby

The trap is located in the backyard of the 1051 Shorewood Drive

residence. It i3 a residential area in the township of Shelby near ¢
State Road Coulee, where La Crosse encephalitis has shown to be endemic
{(Watts et al. 1974). There are many potential artificial containers,

such as tree holes on the bluffe, storm ditches, tires, and buckets in
3 bl 3

It is further away from the marshes and rivers than the othe
trap locations. Shrubs and herbaceous plants that are suitable for res

ing places for mosquitces are abundant in the area. The major vegeta-

{Acer saccharinum) are abundant in the cem-

r

1 -
[
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wnities and their dominant speci

e Wet Marsh Community

roug fluviatilis (bulrush)
ha latifolia (cattail)

irtaria latifolia (arrovhead)
rrisulca (duckweed)

ina pectinata (marsh grass)

1um SPP. {smartweed)

emites communis (reed grass)

{s arundinacea (reed canary grass)

The Deciduous Woods Community
v

Acer negundo (box elder)

Acer saccharinum {(silver maple)
Quercus spp. (oak)

Juglans nigra (black walnut)
Gleditsia triacanthos (locust)
Morus spp. (mulberry)

Fraxinus pennsylvanica (green ash)
- spp. (elms)

tug deltoides {(cottonwood)

iz occidentalis (hackberry)

Grassland Community

spp. {(brome grass)

i~um spp. (panic grass)
pratensis (blue grass)
‘iqﬁAapp. {(milkweed)

ia spp. (ragweeds)

Laportea canadensis (wood nettle)
Urtica dioica (stinging nettle)

*Adapted from Harris, P.A. 1975,




French

ot

re red pine, lilac bushes (Syringa vulgaris), dogwoods {Cornus

1

probably not close enough to be competing with the light trap.

Island

The trap is located in the backyard of the 1728

tainers

located

[e)

residence. It is a residential area on French Island in the township

211l. The island is situvated between the Mississippl and Black
There were many junk piles, discarded tires, and other con-
on the island., The trap is hung from a pole bv a silver maple

about five blocks east of the Mississippi River., White cedars

eryies

(Celtis occidentalis) are common® trees in the area. (rasses that can

by.

pde

re o

5]

}

Gak For

the trap. Competing light sources are limited to 1ig

serve as resting places for the adults are abundant in the vicinity of

t from homes near-

The trap is located north of the gavage building of the former Osk

1

Wursing Home in the town of Onalaska. The trap is hung from a

pole next to a Norway spruce (Pi

Stands of red and white pines (Pinus resinosa and P.

£

a abies) near an interface of a for-

located nearby. A black oak {Quercus velutina) with filled tree holes

s located at 7.6 m from the trap. The predominant trees in the forest

'k and white oaks (Quercus alba), two species that tend to have
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tasal tree boles. Floor cover includes vaspberries and other herbacecus

plants. There is also an occassional red cak (Que

signs of perlodic fires throughout the forest; tree h

formed when these frees are resprouting. In addition

holes,
the nearest breeding place i1s a marsh along the Black River abeout three
blocks west of the trap. Junk piles with containers suitable for the

hreeding of mosquitoes had also been found near the

The trap is lecated in the backyard of the 524 Division Streset

-

residence.  This trap was in operation in 1980 only. The trap is hung

noa pole 1o an old residential neighborhood 5% blocks

next to the pole. Other vegetatfon include walnut b ar Ei%Y%}

and lilar bushes, In front of the house along the stresi are numerous
American elms and hackberry trees. Vegetation suitable for resting

places *for adults are common in the area, along with g and sheds

that adults can hibernate in. Competing light sources are limited to

lights from nearby homes,
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RESULTS AND DISCUSSION

A total of 339,418 mosquitces were collected in La Crosse County

1ight traps during the study period. Of these, 57,103 females and
71,331 males were collected in 1979, while 195,316 females and 65,668
males were collected in 1980. Although approximately equal numbers of
males and females are produced in nature (U.S. Dept. HEW 1977), more
than twice as many females as males were collected. Provost (1952)
noted that males are shown to be as susceptible to light as their re-
spective females. He thought that low numbers of males in trap collec-
tions are due to their sedentariness, thus spending too little time in
flight to encounter traps with any frequency. Temales also tend to
travel greater distances and appear to live longer than males (U.S.
Dept. HEW 1977). When trap data show approximately equal numbers of
both sexes, it usually means that the collection site is in close pro-
¥imity to the breeding sites since males seem to remain near where they
are hatched (Gadzama 1977, U.S. Dept. HEW 1977).

Tables 2 and 3 show the monthly totals for each trap location for
1979 and 1980. The Myrick Marsh trap was the most productive throughout
the study, where over 50% of the females were collected each year. As ex-
pected, the numbers of females exceeded the numbers of males collected
by a large margin at most of the sites. 1In May of 1979 in the total
from all trap locations, in September of 1979 at Shelby, and in August
of 1980 at Oak Forest, the numbers of males actually exceeded the num-
bers of females collected. This may have resulted from many mosquitoes

hatching near the collection sites during these months. The relatively




Table 2.

Monthly totals of each trap location in 1979,

Month Goose Island Myrick Marsh Shelby French Island Oak Forest Monrhly Totals
females male f m f 1 £ m £ 3 £ i
-5 5 i g 9T 7 £ LR © 4 3 Q ] 4 507
May 75 10 57 376 is52 46 321 561 281 209 1,180 1,202
Tune 483 80 3,544 289 446 163 318 146 588 5,379 1,442
July 2,226 928 5,880 651 1,992 224 1,267 145 663 110 12,028 2,082
August 1,315 116 14,451 2,848 3,325 692 2,160 812 2,862  7.351 24,113 6,819
- o F T [ ; s 3 e R 0 5 . 5 ey [e]
September 943 545 8,942 5,001 2,397 2,934 1,389 714 731 612 14,393 9,806
5,037 1,679 33,174 9,165 8,312 4,059 5,455 2,328 5,125 4,046 57,103 21,331
May 31
May 31
Total: 78,434

May 31

SSeptember

1 to September 24

43




Monthly totals of each trap location in 1980,

Dak

Forse

I

1y Totals

g

woath (U1 Naroh

» females males £ m £ m £
M&yl 16 4 144 67 174 10 -y
June 6,006 2,400 33,572 9,845 7,409 2,391 4,265
July 2,517 945 19,731 1,427 7,164 464 2,257
August 3,072 1,848 26,838 3,148 6,239 1,348 6,496
Septembar 1,326 244 21,867 LD ,244 3,701 1,638 4,669
October 3 52 8L5 8233 19 37& -—

Division
14
£ m
10

Location 4, 640 5,447 102,997 25,554 24,711 5,888 17,709
Torala

20,940

l&ll traps began 5-19 except at Division Street, shich began 5-23
R

“Ger. 1 oonly

“oer. 1-15

FA
‘Der. 1-3 and Oct. &

Total:

(]
on
[
o
o
Fal




large proportion of females may be due to a large

into the arsa., EBven though the trap at Myrick

sites, 1t 1is also in an area that serves as an interface

ity and the Marsh., Thevefore about four times as manv females as

a8

les are usually collected there. There were slmost as nm

Dak Forest during the study period, perhaps because the trap

locared close to a large breeding area on the Black River. Howsver,

more studies are needed to determine why the forest did not attract more

migrating females.

Twenty one species, representing seven genera, were obzerved duvring

Table 4 lists these species in taxononic order. All

in both years. In actuality, 2ve may bz move

than 21 species present because as shown in Table 4, there are three

s

species referred to as groups or complexes. These are

quitoes whose members are difficult to distinquish from one another as

adult females, but can readily be identified to species at the larval

stage. Larvae of Ae. communis of the Ae. puncior group, Ae. excrucis

stimulans group, and C. pipiens pipiens and

C. restuans of the (. pipiens complex, and fe. hendersoni Cockerell have

been collected to date in La Crosse County. Adults positively ddenti-

fied as C. pipiens pipiens, C. restuans and €. salinarius of the C.

pilpiens complex had been collected hexe. If larval collections are in-
corporated into the list in Table 4, the fauna of La Crosse County mos-

quitoes would include 25 species., In addition, other species not men-

tioned above that ave known in other parts of Wisconsin and neighboring

from situations similar to those here may also occur.




e mosquitees collected in light

o~

A

punctipennis (Savy)
quadrimaculatus {Say)
keri Theobald

Subfamily Culicinae

{Theohald)
gen
{Meigen)
punctor 5?0Vp*
yﬁﬁLvrll {Theobald)
sticti {(Meicen)
‘;::aﬁ?jns grou?**
triseriatus (

rtvm*tafuq (Coquillett)

Ve xar

iilertid

iiseta dinornata (Williston)
)uliseta morsitans {Theobald)

Psorophora ciliata (Fabricius)

racenia s

pphirina (Osten Sacken)

punctor {Kirby),
De Geer.

{(Walker), Ae. ii (Felt and Young), and Ae.

*%%Culexn pipiens complex may include C. pipiens pipiens
Theobald, and C. salinarius Coquillett,

s stimulans group may include Ae. stimulans (Walker},

Linnaeus, C.



1979 and 1980.

s was the most abundant species in the County, cemprising about
5307 and 877 of the total females in 1979 and 1980, respectively. Othey

=

e
a

&

of the

Aedes rcies were also abundant, comprising 117 in 1979

27 of the

female totals in 1980, The C. pipiens comnlex made up al

Other important mosquitoes included An. walkeri,

dant in 1979, and Cogq. perturbans, which was almost as

C. pipiens complex in 1980,

5 and 6 show the number of each species coll

trap location for the two seasons. Ae. vexans was the most common mos-—

quito at every trap location, while the other species varied to some

degree

2pending on the location and the year. All the floodwater

species were more abundant at Myrick Marsh than elsewhere.

showed a preference for Goose Isdland, although it was also

Myrick Marsh. There were azbout twice as many of this species at Goose

Island than Myrick Marsh in both years. The C. pipilens complex was most

abundart at Shelby in 1980, It was also important in other residential

areas such as Division Street. Although

¥4

is important

medically, it was not abundant in the light trap colliections.

As shown in Table 6, there was a drastic increase in the number of

from 1979 to 1980, especially at Myrick Marsh. Other

also fluctuated in numbers from one year to the other. All of the above

are easy to ildentify, and thus the numbers should give accurate

ions of their abundance. Noting that some species appear abun-

one year and others in another year, Wada (1965) conjectured
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Z.  Species composition of light trap collections in La Crosse
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Table 5. Mosquizto species collected in La Crosse County in 1979,

Bpecies gziiid ;i;i;k Shelby Franch ?:text Teral Z Yoral
68 ey 200 171 137 2.3%

42, ciner 37 517 106 73 55 185 1.37
de. dorsalis 40 204 218 171 122 755 1.32
Ag. puncior group ] 2 o 3 0 5 *
477 338 250 206 1,304 2.28

54 &8 96 9 333 »

793 313 319 266 1,772 3,10

i4 0 1 7 27 #

36 14 22 5% 127 *

28,325 &,54672 4,025 3,720 85,321 79.37

2% 7% 17 35 176 #

#n. guadrinacularus 30 36 24 12 7 109 »
2n., walkeri 1,374 680 . 27 51 76 2,218 3.88
Coq, pertuthans 40 162 il 10 23 248 u
€. pipiens complex 260 699 191 a3 149 7.38
L. kazsalis in 13 8 14 12 57 =
£. territens 8 143 7 2 & 165 #
Lu. Ancznata 32 131 88 31 7% 358 ”
Cu. morsir & 23 12 19 32 34 =
B. cillata 41 156 83 71 37 368 ®
¥. sapphiring 0 67 3 2 3 £ *
Toval 5,037 33,174 5,312 5,835 5,125 57,103 -
% Total 8,82 58.10 16.56 . 9.5% 3.98 - -

&
Less than 13 of zotal
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Teble £. t#osgulio species collected in La Crosse County in 1980,

106 39 84 111 %8 175 272 #

113 1,787 167 217 184 224 15694 1.38

101 551 192 141 237 120 1 #

group 237 324 a6 123 168 58 1,093 *

248 269 181 152 177 156 &

Ae. gpteticus 18 213 23 16 41 48 358 *
Ae, siimulacs group 311 1,832 468 473 232 360 3,778 1.93
Ae, Lriseriatus 18 17 38 0 53 F3 229 *
se. trivisratus 32 982 134 131 803 124 2,285 1.17
. verens 10,314 91,046 20,378 16,022 13,368 19,211 170,939 %7.52
25 Slsk 104 50 58 52 783 #

35 13 3 i 3 1 &4 Ed

59 384 !.:3 8 34 12 1,027 #

€o9. perturbans 40 3,025 55 26 137 32 3,315 1.79
L. piplens complex 33 496 2.600 103 123 226 3,583 1.83
L4 11 iz 9 i3 iz 7% &

n 148 a1 27 37 7% 3%8 &

7 107 17 i7 26 4 178 *

Ly. morsitans 16 EN & 37 b 2 48 *
2. niliats ' 71 14 1 3 4 103 »
Y. zapphivica 20 59 30 iz 25 23 199 i
Tornl 12,940 102,997 24,711 17,709 16,019 20,960 195,316 -
;‘;‘Q{al 6. 62 52.73 12.65 9.07 .20 10.72 - -

&
ez then 17 of toral




s
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relationship existing between mosquito

factors. The main factor cught Lo

habitats, which is influenced by rain-

temperature. The elfect of these and cother factu

on light

data will be discussed later.

4L and 5 show the seasonal distributions of

study period. Although there seemed to be two or hatches
K 2

each vear, the emergence patterns for the two seasons very differ-

ent. i ¥ oG W he numbers and sizes of the h h .
v The main differences were tf 1 ers and e £ the hatches

Seme females were already present when the traps were turned on
in 1979, The seasonal distribution pattern of Ae. 6
shows that there were actually three broods of the species th
the first one resulting from flooding due to melting snow .
Also inrluded in this first gromp of females were scattered hatches of

as shown in Fig. 7, the Ae., stimulans group,

communis of rhe

out of hibernation such as

shown in Figs. 8 and 9, respectively, were also present.
The second hatch of females in 1979 included Ae. vexans and other

multiveltine species such as An. walkeri, Ae. canadensis, Ae. cinereus,

iens complex. Also included here was the main hatch of

as shown in Fig., 10.

The third and lavgest hatch of the season appeared from August

through the middle of September. As shown in the climatological data

in Tal

ie 7, the City of La Crosse received an above average

rainfall during these months, resulting in large hatches of
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Table 7

Average Temper

1980
Record
mean

max

o
D

.

o~
N

LIt
[

the City of

iy
1980
Record
mearn

Ju—s
§

-

14.4 19,6

B
o0
N
()
.

~ud

o O
=
s
=
~d

an. Feb.
6.1 1.7
4.1 0.9
2.9 2.7

S

iNo

[y

May

14.4

6.7

[

fonY

0
b

=

.
Ly T

3
e
B
<)}

*sdapted from National Oceanic and

Atmospheric

Administrat

on (NOAAY ,




and the C. pipiens complex

, as shown in Files. 6 and 9

, there were only two main hatches 0f mosquitoes

. coinciding with the two broods of

ans

wias not an earlier hatceh of in May of 1579, As

i Table 7, there

-
g

ere milder temperatures and less snowfall in
the winter of 1979-1980. 7This may explain the absence of the early

which is usually dug

in Filg. 9, there was already a large population of

present when the traps were turned on in 1980. Due to the wild-~
ter, the first hateh of An. walkeri, which usually results from

overwintered eggs in the water, may had already emerged by the time the

traps

turned on. This was shown by declining numbs

species during May (Fig. 7

-

However, the high amount of rainfall during May did it in the

first hatches of Ae. wvexans and her {loodwater and broods of

the C. pipiens complex and An. walkeri, as shown in Tigs. 5, 7, 9 and

a1
r

11, The annual hatch of Coq, perturbans, as shown in

contributed to this group.
The second hatch of 1980 (Fig. 5), appeared in August and Septembex

L)

from rainfall received during this period. Table 7 shows that an above
average amount of precipitation occurred during these months., In addi-

tion to large broods of Ae. vexans and the C. pipiens complex (Figs. 11

and 9}, there were also large hatches of Ade,

and Ae., trivitta-~

tus (Figs. 12 and 13). Late appearing speciles, such as An. punctipennis

to the large population of females that hatched during this period.
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the average numbe
means, arée shown
increase in t
st of the s
males in 1979 exc

the totals from e

it is apparent th

of females from o
From Divisioen Str

large increase in

of the addi-

the press

in 1980 was vesponsible for this increase,

on the same graph.

he averazge number of females

£ason .

cyaze number of fe-

eeded that of 1980 was in May and early June. VWhen

[

ach trap locations shown in Tables and 3 are compared
at there was also an approximately three-fold increase

ne vear to the next. Therefore, the

cet, as a whole, did not contribute dis

1980, There was a larger catch from =2ach

and Abundance at Each Trap Locaticr

Ae. vexans w

iesing 58 and
was also

re of this
why there were so
being a permanent

The differe

two vears probabl
The species

very different.

as the most abundant species at Goose

847 of the totals in 1979 and 1980,

an important spec

species than A¢

. vexans in May and
many more An. walkeri in 1979 than 1980 is not known.
water breeder, it is very sensitive to water levels.
the amount of snowmelt and rainfall patterns in the

v contributed to the diffevent population levels.

As shown in Table &,
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Table 8.

May June July Aug. Sept. Totral June July Aug. Sept,. Toral
46 i1 1 68 43 23 17 23 106
i 8 21 32 67 26 2 18 113
28 12 40 34 16 32 15 101
0 49 137 26 5 217
17 L6 33 2 156 18 42 30 248
3 6 9 7 2 9 18
1 7 54 20 82 178 75 39 15 311
1 2 2 5 13 3 0 2 18
1 i 59 11 16 6 92
5 130 1,215 289 12,5909 9 5,034 2,068 2,737 1,063 10,911
30 22 13 5 4 L4 7 25
) 24 30 3 16 3 36
70 329 713 150 112 1,374 2 329 82 86 80 579
1 23 ) 2 40 19 12 5 4 40
1 15 156 55 i3 240 2 3 4 17 7 33
2 3 2 2 16 i 4 6 3 14
2 5] 8 7 18 5 30
1 23 5 32 1 L 1 4
i £ 1 & il 3 0 2 1
15 il 15 41 { 0 0 1
9 1 10 i 0 g 5 20
79 438 2,226 1 934 5,037 16 6,006 2,517 3,072 1,326

*These totals for 1980 do not

include data for Oct.,




plex, and a few
while the Ae. pu

sther than Ae.

squitoes
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e t icus

Island,
increased populat
County.

Compared Lo

productive one.

the viecinity of

It is also known

b
jAb]
[
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larvae

waters, as noted

Myrick Marsh:
T O U

NVeXRans

identification,

and the

f4i1lling program (using

and it may

than

the

at lower densitie

prevent the breeding of mosqui

70

were more abundant in 1

found only in 1980,

were more abundant dio 1980

probably had migrated from other

areas.,

Due to pro-~

the numbers of Ae. dorsalis, .
Ae. stimulans group may not be accurate.

trivittatus in-

and Ae.

line

in the num-

riatus after June. There was an extensive tree hole
Rock Wool insulating cement) at Goose
have contributed to the decrease the species., The

trivittatus similar

tion of Ae. Was

other trap locations, Coose Island was less productive,

0 (see Tables 2 and 3). 1In 1979, Goose Island pro
French Island and Oak Forest, but was still the
In 1980, Goose Isliand produced 67 of all the

This may have been due to competing light sources in

trap, such as light poles and lights f{rom campers.

that permanent bodies of water may produce fewer mos-

ecause there are adequate numbers of predators to keep the

s. In addition, wave actions in deep and open

in the marsh area and the Mississippi River channel,

toes.
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Trne most abundant

usnally a variety of important species present in May, while Ae. vex

much more abundant the rest of the

As shown in Table 9, all Aedes species, except for Ae.

were more abundant in 1980. Ae. cinereus became the second most abun-—

and September. There was almost as many

[ N
3
-
e

[1¢]
[t
s}
o

dant Ac

&

other sedes species (excluding Ae. vexans]

of this species than all th

combined (see Figs. 23 and 24). There were also incre in the popu-

lations of Ae. trivittatus and Ae. triseriatus. The population of

us here in 1980 did not decline during the summer like the one

Goose Island. The tree hole survey and filling program around Myri

Bowever, there was a decrease of An.

not wvery extensive.

complex, as in Goose Island. There was a

walkeri and the C. piplens

dramatic increase in the number of Cog. perturbans in 1980, making it

an important species in June and July (see Table 9 and Fig. 22).

shown in Tables 2 and 3, the trap at Myrick Marsh was the most

productive, where over 50% of the females were collected. The factors

that influenced the population changes at Myrick Marsh will be discus

later on in the text.

Shelby:

Like Goose Island and Myrick Marsh, Ae. vexans was the most abun-

dant species here, comprising 79 and 82% of the totals in 1979 and

respectively. However, the C. pipiens complex seemed to be more impor-
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78

tant here than at the other traps. The species compositions of this

trap location are shown in Figs. 26-28. The C. pipiens complex com-
prised 2 and 10Z of the totals in 1979 and 1980, respectively (Fig. 28).
As shown in Table 10, there was a large increase in the population of
this species in 1980. Surveys by County employees in the residential
neighborhood where the trap is located showed the presence of many

mosquito-~breeding containers in the area. Larvae of C., pipiens pipiens,

£. restuans, Ae. triseriatus and Cu. inornata were found in buckets,
tires, wading pools, birdbaths, and storm ditches. These habitats were
either eliminated or treated,

Due to the nature of its breeding places, the C. pipiens complex
seemed to emerge from many different sites at various times throughout
the summer. Although there were a few distinct peaks in the seasonal
distribution patterns shown in Fig. 9, the population of this complex
never reached zero. A closer lock at the daily emergence pattern, shown
in Fig. 29, shows that there were numerous hatches of this complex
throughout the season.

As shown in Table 10, adults of Ae. triseriatus were only present
in 1980. The presence of this species at Shelby is significant because
of the close proximity of the trap to State Road Coulee, an area where
LAC strain of wviral encephalitis is endemic. Without the elimination
of some of its habitats by County employees, the species would probably
be more abundant.

Although this trap was not too close to the breeding sites of Ae.
vexans, the species was still abundant here, probably due to its exten-

sive flight range. Unlike the other traps, there were not large increases
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of other Aedes species in 1980, except for the Ae. puncrtor group and Ae.

This

to Myrick Marsh in the nu

ilected, comprising 13 and 147 in 1979 and 1980, respectively

2l e

Ffpﬂ(

Ae . vexans was the most abundant species here throughout the study

period, comprising 74 and 907 of the totals in 1979 and 1980, respect-

ively. The species compoesitions of this trap location are shown in

Other Aedes specles werve also alb

t here In 1979,

ri and P. ciliata were important in June and July, as shown in

and 31.

Besides Ae.

there were large

he. trivittatus, and the

C.

pipiens complex {(Table 11).

Extensive surveys of container breeding habitats in the vicinity of the

trap should be initiated because both Ae.

omplex have characterically short flight

trap is placed closer to houses or buildings than the other

N

traps. It is 1o

[
o

ted within 2 m of a home, so theve are probably mo

competing light sources at this trap than the other locations. As

collected ca

in Tables 2 and 3, only 9% of

trap.

Ae., vexsns was the most abundent species here, comprising 73 and

137 of the totals in 1979 and 1980, respectively. The species composi-
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the res

riens of this trap are shown in Figs. 33-35.

5% of the total (Table 12 and Fig. 35).

he presence of Ae. triseriatus and the C. pipiens

5
¢
A

that there may be artificial containers in the vicinity of the trap.

Oak trees that are prone to basal tree hole formations

the forest and park areas near the light trap. Although few tree hole

were filled in 1979 and 1980, more extensive monitoring is needed in

¥

future due to the presence of these species,

, thiere were increased populations of Ae. trivittatus and Ae. tx

an important species in 1980, comprisiy

!

As shown in Figs. 33-35 and Table 12, Aedes species were the pre-

(=

dominant mosquitoes present, comprising 91 and 97% of the totals females

collected here in 1979 and 1980, respectivelv. Sin

nere 1s no sult-

able breeding sites in the vicindty of the trap, most of the Aedes species

probably came from the marsh complex about three bloc

areas.

Division Street:

of the trap

Like all the other trap locations, Ae. vexans was the most abundant

species here, comprising 927 of the total. Species compositions of t

trap is shown on Figs.36 and 37. The graph for May is misleading be-

cause of the small sample size obtained during that month.

Az shown in Table 13 and Fig. 37, 98% of all females collected h

e

es species, DSince there are no suitable bree

+ b

emales represented adults that had mi

vated in from Myrick Ma

“dinnesocta.

shes along the rivers, and the La Cresent a

v

zites nearby,
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‘pipiens complex 3 30 104 5 14 3 1 48 53 ¥
tarsalis 4 6 2 12 1 ! 8 5 15
territans 1 5 6 5 1 19 12 37
Cu. inornata 7 3 8 52 7 76 1 4 1 20 26
" morsitan 3 9 20 32 2 6 8
ciliata 6 15 i1 5 37 1 1
sappharina 6 3 9 pi 2 Lo 11
Total 588 633 2,862 731 5 54,707 6,903 2,772 16,019
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Mosguito species

collected

ar Division

street.

1980

May June July Aug. . Totai
105 23 16 31 175
16 15 22 71 224
60 13 37 10 120

At 37 11 4

group

spencerii 3 45 33 42

1 21 15 6 5

146 65 46 103
15 1 5 Z1
40 6 41 37 124
4 6,441 4,797 3,965 4,004 19,211
5 H 5 2 10 24 47
1 1

4 3 5

10 22

4 41 67 &2 32
2 2 6 2 12
12 6 40 17 75
2 i 4
2 2
4 4
& g g 23
10 6,981 5,117 4,426 4,406 20,940

o
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is an abundance of old

in the neigh-

borhood, they are mainly elms and hackberry trees are not prone

and C.

tree hole formations. Therefore

ipiens compl

23 populations probably came from artifs

nearby. The frap, being located in an old reside

produc less of the C. pipiens complex than expected.

trap was only in operation during one season,

mine 1t abundance and composition

typical of this light trap locatio

Factors Influencing Light Trap Data

has been written concemming factors that influence light trap
collections, including works by Bidlingmayer (1967}, Provost (19597, and
Barr et al. (1960,1963). ‘These factors can be characterized as environ-
menial, operational and bilological., Bidlingmaver (1967) divided the

wironmental factors into two categories: meteorolc

al. M2teorological factors include vainfall, fempervature, humidity, wind

and light., Multhern (1975) stated rthat climatological factors are impor—

tant they help to determine which species can exist in the area
indirectly by influencing types of vegetative cover. Positional factors
include hablitats, distance from breeding area, competing attractants,

and predators., As in Pinger’s (1971) thesis, these posi-

tional factors are placed under operational factors in this paper be-

ral factors

cauvse they are determined by trap placement. Other operati:

include the type of trap and light source used, efficiency dif

among similar traps, and any other factors associated with equipment or



ical factors 2s the in-

Bidlingmayer (19673 defined

due to its phvsiological srate., The expression of these behavior pat-

terns 1s often modified or suppres by environmental factors.

4

or meteocrol

Among the various meteorological factors that

trap data, Husbands and Reed (1969) found that temperature

have the most influence upon the values obtained. The combination of

these two factors ems to have even a greater influence than elther

does alone. Figs. 38 and 3% show the daily emergence patterns, along

with the rainfall and temperature rvanges, during the study period.

is the main factor that exerts a recognizable influence
on mosquito abundance in La Crosse County. In addition to determining
ability of breeding places, the amount of rainfall in a seas

=¥ esach hatceh.

also influences the number of broods per year and the
Sicgren {1976) felt that populations of Ae. vexans can be predicted

in advance by precipitation data alone. Clark and Wray (1967} reported

mosquito annoyance approximately 15 days after a flocding rain of 2.54 cm

{1 inch ) or more in 2z Z4-hour period. Even 1.02 cm of rain within a
24-hour period is enough to produce a small brood exceeding 20 Ae. vexans

females Rowe (1942} found periods of increased mosquito abun-

dance within 10 to 20 days after periods of increased precipitation, with

higher populations ocurring after prolonged periods of heavy rains, pro-

. .o, )
to a minimum of 15.6°C (60 u)

viding that the temperature is at or rises

within 74 hours after the rain.
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can be

1. Therefore, tt
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is important. is also important in

the bre

develop

of the aguatic

the length of time that the pools

adults will emerge 1965) .

O the othey hand, heavy rains, es

, can reduce flight activity and the avail

sites (Hayes and Downs 1980), and thus reduce trap counts. Lo-

cally, thunderstorms have been of

erved to reduce tryap

ocal climatological data showed that thunderstorms cccurred

19 days in 1979 and 56 days in 1980 during the study period (NOAA 1979

As ¥igs. 38 and 39 show, major peaks in the s occurred

within 15 to 20 davse after rainfall of 2.54 cm more, Pro-

in August of 1980 produced high nu

large amy of summer rvainfall contributed to the presence ¢
semi-permanent bodies of water which permitted the mosquitoes to reach
population levels not attained when this amount of rainfall is absent,

PR

and is no doubt the most important factor causing the heavy

[9]

of mosquitoes in La Crosse County. Table 7 shows that 47.2 cm and 27.0 om

of rainfall were recorded from April through September during 1979 and

the ailr and w

ey are major regulators in the growth

all stages of the mosquite (Mulhern 1973).




Temperature levels of the water, which were not recorde

e conditioning, hatchi

velopment of the larval stages. In addition, temperature, along with

stivation, Lo~

light and other stimuli, also affects hibernation and

cally, temperature is probably more important in de begin-

end

T STLOW

itself. For example, temperatures can

which along with rainfall, determines the the spring

brood. Winter temperatures determines how many hibernating adults, an

n

pecies that overwinter as eggs and larvae in the water, can survive.

Temper

oy

itures in the spring and fall can influence the length of the

season, which is an important criteria from the pest mosquito
control standpoint,

and Mc Neel's {1935} data indicated a significantly greatevr

number of mosquitoes was collected on nights when temperatures were

) . O . . - 1 aTALY s
21.17°C {70°F) or above. Porter and Goimerac {(1970b) found that at

;e . Y U ¢ R S . . 3 .
16.7°C (62°F) . a rise of 5/9 "¢ {17F) can increase the trap catch by 1.7

times, and Headlee (1932) found that temperatures lowey
inhibit mosquito flight. However, Bidlingmaver (1967) failed to find

significant correlations between temperatures and the numbers of mosqui-

toes collected., In La Crosse County, fe

significant factor except when the minimum temperature falls below 12.8°C~

810

O (N

15.6°C. On colder evenings such as on 7-27, 8~1,

and 9-22 in 1980, there were

trap counts. Besides the milder winter temperatures,

er than average temperatures during July and August, as shown in Table 7.




105

with more frequent rainfall, these higher temperastures contriboted

s
4
W
(o]
(o9
)
et
8

Other peteorological

include humidiny, wind

found that increased relative

;

Lo {1958) found

present in greater numbers in light tyaps when the velative humidity was
between 60 and 90%. They found that C. pipiens was most active when the

relative humidity was 94~957, but its activity fell sharply near satu-
ration. Local climatological data showed that the average relative hu-
midity varied between 65 and 85% in 1979, and 64 and 27%1 in 1930 (HOAA
1979 and 1980). Values in the nineries are very freguently recorded
the summers here.

Wind influences the flight and dispersal of moesquitoes and the mi-
gration of adults into the area, and thersfore can affect trap counts.
Headlee (1932 found that wosguitoes fly with light winds but cease to

fly when winds are greater than 16.1 km per hour., Hollingsworth et al.

efificient in collecting insects than those in more exposed locations.

Prevailing winds in the summer here are southerly, with speeds averag-

).'J
ju
[51»]
W
"
[»]
o
]
[N

11.3-14.5 km per hour (NOAA 1979 and 1980).

Light is another metecorclogical factor that can influence trap data.

are operated at night, the effect of daylight and sun-

P

light will not be discussed heve. However, sunlight does
counts indirectly through action on other organisms and processes in the

enviror

ment, such as food growth, temperature rise with light absorption,




vl
=}
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o
jol
[63]

975, Light attvaction and photope

factors

he discussed under operational Tac-

ious authors have observed the effects of

of the trap and

kground.

344) and Provost

light trap collections of

show fluctuations on a four-week cycle correlating with the
phases of the moon. The largest collections are made during the dark

shase. Provost (1959) reported larger catches of Anopheles, Culex,

Coquillertidia, Uranotaenia, Aedes and Psorophora with New Jersey Ly:

-

at new moon compared to the ones' collected at full moon. no
doubt that moon phase can affect light trap data. However, a detailed
examinarion of this factor, as it influenced the data presentad here, is

beyvond the scope of this study.

Operaticonal factors

Since all trap locations are equipped with similar light traps and

=y

-or than the

light bulbs, trap placement is probably a more important
equipment. However, instances of malfunctioning traps, timers, bulbs,
etc., were noted, so that these factors were taken inte account when the
dats were interpreted.

Tt is obvious that different results can be cobtained by choosing

[
i
=
-y
(D
=
!
e
.

trap locations. The purpose of this study was not 10O choose

locations that would provide identical results, but rather to chooss




locations that were representative of the various habltats,

achieved, as evidenced, by the slightly different

~ained at each trap location.
The most important operational factor in this study is the identi-

fication process. Since 1979 was the first year that

in operation, no reference collection was available for verifying quest-

=

were unavelidable because

of the number of inexperi
1v in 1979. Therefore only data from 1980 were used in analyzing the

stribution and abundance of some of the uncommon species.

was made in analyzing the effect of ongoing

efforts with the tfrap counts because it was to be bevond

of this study

%,
g

factors .

Ome of the most important biclogical factors imfluencing trap result

is the natural mosguito mortality rate. known for thelr

a particular mosquitc in a

ssarily mean . that 1t has just emerged as an ¢

to natural mortality and the emergence of new adults are both

3

responsible for changes in the size of mosquito populations. Locally,

responsible for reductions in trap counts,

Other important biological fa

toes to light, their activity periods, and flight behaviors. 1t is well

known

of mosquitoes are more attracted to light than

others. Love and Smith 11985

&3]




the lowest., Knight (1954) noted that some species

by light and others wmay be more attracted at certain

adult 1ife. Chandler (1977 stated thar for species
light, trap represent only those mosquitoes {lying in close
proximity to the trap. Therefore, light trap sampling is somewhat

Flight habite also vary greatly among

have 2 only 1.6 km while Be. vexans can fly

more. Extreme flights up to 177 km had been documented

. Husbands and Reed (1969) stated thar the flight beha~

vior of a species may also change depending on age.

trophicslly active females may move toward sources and
avoid locations where the traps may be This would affect trap loca-

tions such as Division Street, Shelby and Oak Forvest, where there are

o
o
Q
Q
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no sultable oviposition sites for
vicinities,
slthough most indigenous species in La Crosse County arve more

active in the even

a few species, such as Aec.

Therefore, day-flyving species are usually not adequately sampled. Fur-~
s Ying Sp y b

thermere, [light behavior such as swarming can be influenced by environ-
mental factors such as temperature, humidity, light and wind (Mulhern

1975) .

The Importance, Distribution, and Life History of Each Species

Atrhough there are over twenty species of mosquitoes in La Crosse




County, not all of them are of medical and economical

have been incriminated

have shown Lo be a potential or laboratory vector of one or more

3

eases. However, the associations of some species with dis

limited to the finding of pathogens in the bodies of specimens. More

g..A»
o
9}
H
o
=
)
-
o
o)
®

presence of a vector in an area does not necessarily

mean that the disease 1s also present,

The medical and economical significance of each

with their seasonal distributions and life histories, avre discussed be-
low., The following abbreviations are used to denote the various dis-

eases that may occur in the County: LAC (La Crosse stra

fornia encephalitis); SLE (St. Louis encephaliris); WEE (Western eguine

n eguine encephalitis).

nadensis (The

Ae. canadensis is a floodwater speciles that 1s a sulta
the dog heartworm. In addition, virvuses of five strains of CE, includ-

ing LAC, had been isolated from field specimens (U.S. Dept. HEW 1977,

Cassani 1977).

bottoms., There may be more than one generation per season znd Horsfall

(1972) has observved hatching even in the fall., The adults

main in the woods near their larval sites, vhere they are s

As shown in Fig. 40, there seems to be more than one brood per
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disrribution of Aedes canadens in 1979 and 1%930.
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111
season in the La Crosse area. Since the adults can live for several
months and can be difficult to identify, it is not known if there were
actually four separate hatches in 1979. The seascnal distribution pat-

tern shown for 1980 is probably more typical of this species.

Aedes cinereus Meigen

Ae. cinerus is a floodwater species that is occasionally important
as a pest in the northern states (U.S. Dept. HEW 1977). It is also a
potential vector of dog heartworm (Cassani 1977). Barr (1958) consider-
ed it to be important as a pest species only in wooded areas near its
breeding sites, due to its limited flight range.

Larvae of the species are collected frequently throughout the spring
and summer in La Crosse County. As shown in Tables 5 and 6, the adults
comprised about 1.4% of the collections in both years. Although it is
usually considered an univoltine species (U.S. Dept. HEW 1977, Matheson
1966, Horsfall 1972), there is definitely more than one brood per season
here, as shown in Fig. 12. There was a large second hatch in late August
of 1980. Porter and Gojmerac (1970a) found that a second hatching of
this species can occur if pools are flooded again to the same size they
have been in the spring. Silverly and DeFoliart (1969a) found larvae
occurring throughout the summer, and as late as October 23, in northern
Wisconsin. Wada (1965) also found it to be late in appearance with
adults appearing from June 22 to August 25.

Locally, the larvae of this species seem to appear later in the
spring than those of Ae. vexans, and the two species are often found to-

gether in Myrick Marsh, where the adults are also the most abundant.




a porential vector of .

LAC wirus had been dsolated from wi

sped
t

3 severe pest of man and cattle in the plains of northe

i

ada (Mai

eson 1966, U.S. Dept. HEW 1977).

migrate great distances (Horsfall 1972), and thus some ol

collected here may have come from surrounding states

punctor group

is a group of univoltine

medically but can be serious pests in the northern U.S. and Canads

(Marheson 1966, Horsfall 19772

only me the group that was found here as

is among the first species to appear in April.

L

lot much is known about the seasconal distrib

here because only five specimens were cellected in 1979 and there were

difficulties in identification. As shown in Fig. 42, there was a ma

Luido
o]
[}

hateh in June, followed by a possible second breod. Matheson (1966

to be long-lived and active until August. S5ilverly

(1968b) thought that a delayed hatch or possibly a second

generation occurs in northern Wisconsin.
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Aedes spencerii (Theobald)

Ae. spencerii is a serious pest of man and livestock, and often
migrates into cities. It has been known to attack during the day (U.S.
Dept. HEW 1977). This is a dominant species of the praivies of Minne-
sota, but it does not seem to be of importance here. The larvae appear
early in the spring in shallow, weedy pools. Horsfall (1972) reported
one generation per year, while Matheson (1966) found at least three
broods per season. Locally, there seems to be more than one hatch per
season. As shown in Fig. 43, its distribution pattern is similar to

other floodwater species.

Aedes sticticus (Meigen)

Although Ae. sticticus was found to be uncommon in this study, it
is a ferocious and major pest species in wooded areas along rivers (Barr
1958). 1In addition, it is a potential vector of dog heartworm (Cassani
1977). The species usually has only one brood per season, following

spring floods (U.S. Dept. HEW 1977). TIts distribution in La Crosse Cour

is unclear. Since no larva has been found locally, and the adults are
long-lived and are capable of flight up to 48 km, it is difficult to

determine its importance here.

The Aedes stimulans- group

The Ae. stimulans group consists of four woodland species that are
common in the northern states. Only two of them, Ae. fitchii and Ae.
excrucians, have been found as larvae in La Crosse County. Both species

are potential vectors of dog heartworm (Cassani 1977).
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cold water

have one generation per

adults are long-lived and can be found as late as

15 breeds in grassy woodland pools, while Ae. fitchil pre-

In La Crosse, both speci are common

Althou

the four species are often

field, their larvae uwsually develop at different

W}

rates. Wada (196 ved hatches

found

winant species at Point Beach State Forvest.

seem to be common in the and ccour
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sut the season. Hewever, due to difficultd

tion, their seasonal distyribution here is unclear, and they may not be

[

as abundant as they are shown in Tables 5 and 6.

Aedes trisevriatus (Say)

he blology of this medically important species has already been

discussed in the "literature review' section. Although Ae. tyiseriatus

only made up less than 1% of the catch each vear, it might have been more

than indicated by the light trap data. A light trap is usually
not considered a good sampling method for this species dus te its appar-

ently low index of attractiveness to light (Love and Smith 1957), its

short flight range {(U.S5. Dept. HEW 1977), and the fact that it is more



{Loor and Defo!

to be very important in

in light

P ;
abundant

probably the most dfmportant breeding sites at

but artificial cont:

N 5
mevaer

produced near the trap sites due to its characteristi-
ht vange. Most importantly, this study indicates that

does enter light traps 1f thev arve placed close to its

at Shiftar

breeding in discarded tires. The trap was located within a

During ovne evening, over 3,000 Ae, triseriatus females were collected,

This confivms similar {indings by MMCD in Minnesota (personal communica-

light traps if they are in close

As shown in Table and 6, more adults were collected in 1980 than

in 197%. Due to the small sample size in 1979, only the seascnal dis-

3

tribution of 1980 is shown in Fig. 44. Although :med to be two

maljor other flocewater species, this is not the complete

vepresentation of its distribution. Oviposition traps, which are also

used by the control program, are probably more reliable for measuring

]

its abundance and distribution

where the species is the most abundant.
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Theoretically, Ae. triseriatus can be eliminated from this area,
and thus eliminating the disease. Extensive surveys and tree hole fill-
ing programs, along with public education, have been initiated in the
County. Control programs were successful in reducing the number of
cases of viral encephalitis within the City of La Crosse in 1980. Only
one case of LAC encephalitis, originating from a tire, was reported in
the County in 1980, as compared to 22 cases reported in 1979 (Gundersen,

perscnal communications).

-Aedes trivittatus {(Coquillett)

heartworm (Cassani 1977). The larvae occur in floodwater pools and tem-
porary rain pools, spending most of their time concealed in bottom vege-
tation. Therefore, larvae are seldom found even though the adults may
be abundant (U.S. Dept. HEW 1977). Adults rest on grasses and other
vegetation near their breeding sites during the day and will bite when
disturbed. Locally, no larvae have been found, but adults were abundant
in 198O,Vcomprising’lz of the total. As shown in Table 6, the species
was present in great numbers at both Myrick Marsh and Oak Forest, where
Ae., triseriatus was also the most abundant. This species may be of im-
portance locally due to its link with LAC virus and the apparent asso-
ciation with Ae. triseriatus in the traps.

Its seasonal distribution pattern is shown in Fig. 13. There was
more than one generation per season. As both Tables 9 and 12 show, this

species was the most abundant in August and September in 1980.



vexans, the dnland

some mosgquito in many areas (U.S. Dept. HEW 1977). Clarke {1937) found

that this species comprises 957 of all the mosquitoes in th

The medical importance of Ae. vexans should not be overloocked since it

is a major vector of dog heartworm (C

found to

ally or experimentally infected with

SLE, WEE, CE and

. Dept. HEW 1977).

Horsfall et al. (1973) found Ae. vexans populations to be a product

of terrvain of low topographic relief wherever shallow, transient, ground

pools occur in grassy or forested regions. 1Its ot

dry ground subjected to inundation. However, Matheson

that all the 2ggs do not hatch et the same time, so successive

oo

may develop after each flooding. Locally, larvae have been found in

marshes , roadside puddles, rain pools and other temporary bodies of

water. The numbers and sizes of generations per season are largely de-

pendent upon rainfall., Horsfall et al. (1973} found that adults often

invade cities 9 to 12 days after larval habitate are flooded. The pat-
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tern of rainfall during a season is also dwmportant due to the nee

dryving periods befween hatches, Populations of the :

high numbers when heavy rains are evenly spaced throughout the
summer . This may be the cause of the heavy population hers in 1980.

The rainfall patterns, shown in Fig. 39, were fairly evenly spaced throu

outout the season, especially from July through Septemb

The flight range of Ae. vexans cannot be underestimated. Distances

ey
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of 16-24 km are rather common, with longer distances often reported,
This migration factor allows it to become a serious pest even in cities
and towns remote from breeding sites., This is certainly true for trap
locations such as Shelby and Division Street, where the species is still
abundant, even though no suitable breeding sites are nearby.

The longevity of the adults can complicate control efforts. Even
after successful attempts within an area, adults from surrounding areas
often migrate in. Therefore a "buffer'" zone is usually needed to pre-
vent influxes of this species into urban areas. The problem in La Crosse
is compounded by the fact that there are no control efforts in the sur-
rounding counties, including the ones across the river in Minnesota.

Sjogren (1980) stated that the control of Ae. vexans is further
complicated by the fact that during the dry periods, natural aquatic in-
sects predators are often eliminated. The marshes, including parts of
Myrick Marsh, usually become dry in late summer, thus preventing the
overwintering of fish or predatory insect forms.

As mentioned earlier, Ae. vexans is the most abundant species in
La Crosse County. The seasonal distribution patterns of 1979 and 1980
are shown in Figs. 6 and 11, respectively. Since both the males and fe-
males are attracted to light, light trap sampling is a very good method
for monitoring the abundance of this species. All traps collected high
numbers of Ae. vexans. At Myrick Marsh, which is a major breeding ground
for the species, there were over 90,000 Ae. vexans females collected in

1980.
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red that this species 1s

malaria and LAC encephalitis, it

a vicious biter outdoors (U.S. Dept., HEW 1977).

rheson (1966) found that the larva of this species breeds in a

wide wariety of habitats, including rain barrels, roadside puddles,

swamps, spring pools, open ponds, running water, and along margins of

streams and lakes., 1t has been found to prefer cooler temperatures

(Matheson 1966, Owen 1937, Horsfall and Morris 1952).

larva has been

colle locally, but Owen (1937) had found it along the Minnesota-

Wisconsin boundary in the Mississippi River, especially in the spring

4

Minnesota
The adult females overwinter im well-protected shelters and are the

first anophelines to appear in the spring They are pre

IS A

t througho

the season, depending on rainfall and available breedin

shown in Tables 5 and 6, this species was more abundant in 1980 than in

1979, with most of them collected at Myrick Marsh. species was

not as abundant as An. walkeri, but more abundant than 4n. quadrimacu-

latus. The seasonal distribution of this species in La Crosse County

is not clear because different patterns occurred during the seasons.
In both vears, adults were present by late May. In 1980, there was a

great increase of the species in mid-August to late September (Fig. 14).
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quadrima

important vector of human malaria in the U.S,
HEW 19773, An. ¢ rimacu also a po-

rential vector of dog heartworm and can transmiftt SLE and WEE in the

houses and

o

actively seeks

wman victims inside. However, Owen {(1937) and Matheson
3

(1966) stated that it is probably not an important speci in the north-
ern part of its range because 1t is not very abundant here.

The larva breeds mostly in permanent bodies of clear gquiet water
which contain a fair amount of aguatic vetetation, with the most favor-

. . o FEN B
for development between 29.4 C and 32,27°C (U.5. Dept.

ne larva of this species had been found in La Crosse

[«

County during the study period.

Due to the small numbers collected and possible mistakes in identi-
fication, the seascnal distribution of this speciles in La Crosse County
cannot be determined. However, Horsfall (1972) reported two to three
generations a year in central Lllinois and Peters (1943) found it to
have four generations in Minnesota. Daggey et al., (1941} found it to

be the most numerocus anopheline in the Mississippi River V in south-

eastern Minnesota as judged by captures in resting

Bradley (1943), Hagmann and Feldlaufer (1972) statec

culatus is not readily attracted by light. datz
iz not a good method to determine the abundance and distribution of this

species,
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walkeri Theobald

1. walkeri iz a good

epidemiological importance
(U.S. Dept., HEW 1977). 1Ir is also a potential wvector of dog heartworn
(Cassani 1977).

Larvae occur in permanent bodies of water that are ov

ergrown with

emergent vegetations., Horsfall (1972) found that they arve unable to

y0rt vegeta-

The tend to rest
in the smergent vegetation of their breeding sites during the day and

often enter houses at night to feed on humans since are attracted

to light (U.S. Dept. HEW 1977).

As shown in Fig. 7, there was more than one genera

ion per year.

In Minnesota, there are four generations a yvear (Horsfall 1972, Matheson

<)

1966). It ig an important pest species locally, comprising 4% of the
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total in 1979, as shown in Table 5. At Goose Island, where the breed-
ing sites possess some degree of permanency, this species represente
70-90% of the females collected in Mav and June. Although no larva has
been found, the data still probably give accurate descriptions of its
abundance here because the adults do not migrate far.

Two factors might have been responsible for the drastic decrease

in the population of this species from 1979 to 1980. The precipitation

&

pattern of 1980 might net have been favorable to the permanency that

requires. In addition, this species overwinters as an egg

1972, U.S. Dept. HEW 1977). The lack of snow
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in the water

cover, which usually acts as an insulation layer, in the winter of 1979-
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fected its survival rate.

sonia perturbans)

infected with the virus of EEE and CE, and has been

5

mentally with SLE and dog heartworm. However, the medica

ies here is unknown because its vole in the epidend

a2 serious pest because 1t 1y a flerce bit-
er that attacks both day and night. Matheson (1966) found that 1t is a

strong flier and readily enters houses.

is only one generation per vear (U.S. Dept. HEW 1977, Horsfall

1972y, but Sjocgren (1976}, Silverly and DeFoliart (1968b) found that its
s SN N 3 Y N 7

emergence lg sustained over a long period of time. Sijcgren (1976) stated

that this species is a serious pest during its June 15 to July 31 emer-

Fig. 10

gence period in Minnesota. As shown in ; , there was only one brood

per season here. In 1879, there appeared to be two additional minor
hatches. This is probably due to error in identification because an
inexperienced worker can confuse this species with C. tarsalis, which

tends to migrate into the area in late summer. However, a second brood

had been observed in Florida (U.S. Dept. HEW 1977). the larvae

breed in permanent or semipermanent bodi of water, Silverly and De¥oliar:

(1968b) found the production of this species to be

precipitation patterns.
Matheson (1966) stated that the larvae descend to the bottom of

marshes and ponds and atta rubes to the stens
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1.7%

overwis

rtially grown or mature larva and

tempera-

tures the 1979-80 winter may b survive.

The Cul

pipiens complex

2

complex is mainly consist of C. piplens ‘he "northern

guite', and C. re

Both species are major vectors of SLE

In addition, €. pipiens is a

sewerg, catch basins, gutters,

ground and anv

number of

other

' ficial containers. Horsfall {1972) found that

-posited by C. pipiens at one site may reach

In warm weather, eggs can hatch within a day ov two.

adults and breed throughout the summer.

sce the adults do not usually migrate far, extensive surveys of

potential habitats are possible, as carried out in the Shelby area in
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found in rain barrels, sotrw ditches, and dis-

ial areas. Alithu

soh €. restuans 1s supposed Lo
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be more rural in its occurrence and prefer avian hosts, it is found to

ally abundant in light traps and artificial containers in La Crosse
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County. The control of the species is possible through the elimina-

more abundant in resi

population total

so light trap data give accurate representation of
g 2 I

availability of breeding places and its

hot weather, there can be numercous

throughout one

~ent that

season {(Flg. 29). These hatches can overlap to such an

differentiation of individual broods are

shown in Fig. 2, the level of population of the species may never reach

§§ ¥
zere' the summer.

0. s resembles and C. in -
ance, Lt types g5, Since the

adulrs are so rare here and no larva has been found, its importance in

unknown.,

C. tarsalis to be the most important vector

the U.S., It is widely distributed and is

abundant of the Mississippi River. It is important both as pest

ig to man and horses {(U.S.

that it overwinters as an adulit and enters

larva breeds in all kinds of ground pools, road-
g F 5

3, rainbarrels «tion waters and foul pools. Tables 5

*
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and 6 show that only a swall number of adults were collected during the
study period. Since only one larva has been found in a tire locally and
the adults are capable of extended flight (Horsfall 1972), it is not
known if the adults collected were from here or from neighboring states

such as Minnesota and lowa, where the species is abundant.

Culex territans Walker (formerly C. apicalis)

Although it i3 a potential vector of dog heartworm (Cassani 1977),
C. territans is not an important species here because it prefers to bite
cold blooded animals, such as frogs, over humans. Larvae are found in
relatively permanent ponds and marshes that are well supplied with aqua-
tic vegetation, preferably in rather cool waters (U.S. Dept. HEW 1977).
Unlike other species of the genus, adults are rarely found near or inside
dwellings (Matheson 1966).

As shown in Tables 5 and 6, most of the individuals of this species
were collected at Myrick Marsh, where frogs are common. Fig. 15 shows
that there were two and three broods per season in 1979 and 1980, respect-
ively. The greatest collections were made in August and early September,
It is not known why this species does not become plentiful until late
summer since it prefers cool water. Headlee (1945) found that in New
Jersey the first brood of larvae does not appear until late May and the
adults are among the last species outdoors. Barr (1958) found that most
adults appeared from late June to August in Minnesota and Wada (1965)
found 1t to be late appearing in Edmonton. In central Illinois, Horsfall
(1972) found the larvae associated with duckweed and mean summer tempera-

tures of 24-25°C. No larva of the species was found during the study
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Although Cassani (1977)

vector »f WEE, dog heartworm

medically becuase it seldom feeds on man (U.8. Dept.
it can become a problem in Wisconsin because it is a serious pest of

livestock and other domestic animals.
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111 on the ground. In La Crosse County, the larvae are usually
sbundant in May and the adults are among the first ones to be collected
by light traps. Hagmann and Feldlaufer (1972) found that this species

is not artracted teo light. Therefore light trap data may not he a true
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indication of its abundance. 1In 1879, large numbers

coilected initially in May, as shown in Fig. 8. Thes
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abundant until September in 1980. Hanec and Brust (1967), Fanara and
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than one genear: the greatest numbers of adults

collected in late August and early September., Porter

{(1970a) found that most individuals of this species e
toe late Avgust and into September at Pednt Beach State Forest.

e larvae inhabit water where mats of filamentous alg layers

of duckweed, or dense stands of emergent herbs occcur, In central T11di-

rsfall and Morris (1952) found that surface vesetation of duck-
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mean temperalure o

larval abundance of this species, It has been occasionally found in

tree holes and pot holes (U.5, Dept. HEW 1977). As shown in Tables 5

and 6, wost of the adults in La Crosse County were collected at Myrick
3 o

re dense mats of duckweed are abundant in the

frequent association of the larvde with duckweed
cult to collect; only one larva of the species was collected at Coose

Island during the study period.

i




s
173f

adult and larval collection records showed 25 species, of

ra, to be present in the area.

Due to its location, the Myrick Marsh trap was the wmo

the study, where over 50% of the females were colls

was the most important pest species, comprising

&

total females in 1979 and 1980, vespectively,

species other than Ae. vexans comprised 11 and 77 of the totals

n 1979 and 1980. Other important species included

Cog. perturban

Floondwater species were more My Marsh than elze~

complex showed a preference for Shelby,

in the County, influencing both the abundance
mosquitoes. It contributed to the three~fold increase in the num-

ber of broods in each season, and fluctuating populations of wvari

species from year to year.

J

The first group of mosquitoes cana-

, which included Ae. vex

ls, the Ae, stimulans group, Ade. communis, and . walkeri, re-~

sulted from snowmelt and rains in the spring. Also Cu. inornata and

the C, pipie complex, overwintering as adults, w

rren
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Subsequent hatches consisted of multivoltine floodwater species,

the C. pipiens complex, and the annual hatch of Cog. perturbanse

C. territans, An. punctipennis and U. sapphirina were found to be

late—appearing species.

Both Ae. triseriatus and the C. pipiens complex were found frequently
breeding in discarded tires and other artificial containers.

The extensive flight range of species such as Ae. vexans made the
control of this species difficult in La Crosse County. Since this
species can fly in from extreme distances, adulticiding to establish
a "buffer zéne" is probably needed in the out-lying area for control.
In spite of its apparently low index of attractiveness to light,

Ae, triseriatus does enter light traps if they are placed in close
proximity to its breeding sites,

The important disease vectors in the County are Ae. triseriatus

(La Crosse encephalitis), the C. pipiens complex (SLE), and Ae.
vexans (dog heartworm). Potential vectors of LAC encephalitis in-

clude Ae. trivittatus, An. punctipennis and Cu. inormata. In addi-

tion, specimens of Ae. vexans, Ae. dorsalis and Cogq. perturbans have
been found to be maturally infected with this virus.

The survey of artificial containers and the filling of tree holes
with Rock Wool insulating cement suggested success in reducing the

number of cases of LAC encephalitis in La Crosse Countvy.
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