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This handbook deals with the mosquitoes recorded from
the three Northwestern States—Oregon, Washington, and
Idaho. It brings together widely scattered information on
39 species and subspecies, including descriptions and keys
for identifying the species and notes on the several associ-
ations of species and their biology, their economic impor-
tance, distribution, and methods of control. The handbook
has been prepared as a companion to Miscellaneous Publi-
cation 336, The Mosquitoes of the Southeastern States (83).
The control methods recommended here differ considerably
from those in that publication because many new insecti-
cides have been developed since it was last revised.
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Culex tarsalis, the most widely distributed mosquito in the Northwest. It breeds
in the widest variety of waters and is one of the most potent transmitters of
western equine encephalomyelitis and St. Louis encephalitis.
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MOSQUITO LITERATURE

THE literature on mosquitoes
has become exceedingly large.
Each year about 1,000 references
to various phases of mosquito
biology and the diseases they
carry appear in widely scattered
publications. Probably no other
group of insects has received so
much study throughout the world.
Some of the publications of espe-
cial interest to workers concerned
with mosquitoes in the Northwest
are given at the end of this hand-
book (p. 87).

One of the earliest comprehen-
sive works on any group of in-
sects is a four-volume monograph
by Howard, Dyar, and Knab
(68), issued in 1912-17. It in-
cludes descriptions, biology, dis-
tribution, and taxonomy of mos-
quitoes in the Western Hemis-
phere north of the equator.

Matheson’s handbook (99), re-
vised in 1944, gives much infor-
mation on the taxonomy and bi-
ology of the mosquitoes of North
America and includes a discus-
sion of their relation to human
welfare and problems of control.

More recently, in 1949, Car-
penter, Middlekauff, and Cham-
berlin (13) published an authori-
tative book of nearly 300 pages
covering the taxonomy and bi-
ology of species found in the
Southern States east of the Mis-
sissippi River.

In another book that appeared
in 1949, Marston Bates (17) has
compiled a voluminous array of
facts on the biology and disease
relationships of mosquitoes,
which will be very valuable to all
students specializing in mosquito
research and control.

A textbook by Herms and Gray
(62) is designed primarily for
entomologists, engineers, and
staff employees who are directing
the activities of mosquito-abate-

ment districts. It gives informa-
tion on laws and agencies for
mosquito abatement, education of
the public, general principles of
abatement methods and tech-
niques, abatement of disease vec-
tors, and a host of related data.

The Engineering News Record
(25) has issued a series of short
papers on the engineering aspects
of mosquito control.

For those concerned with the
manipulation of water levels in
the control of malaria and mos-
quitoes, a publication by the
United States Public Health Serv-
ice and the Tennessee Valley Au-
thority (162) is indispensable.
Although the information is fo-
cused on malaria control, the
possible field of application is far
broader as it may be of great use
in the development of water re-
sources, pow.r, and irrigations
in the Northw est.

Several State bulletins and a
Canadian report will be found
particularly useful in a study of
the mosquitoes in the North-
west: California, by Freeborn and
Bohart (30); Montana, by Mail
(97) ; Utah, by Rees (111) ; Ore-
gon, by Yates, Lindquist, and
Mote (174); the Lower Fraser
Valley of British Columbia, by
Hearle (58). A guid2 for identi-
fying mosquitoes of the Pacific
Coast States, by Freeborn and
Brookman (81), contains unique
but valuable keys.

The following serial publica-
tions will be of interest to stu-
dents of Culicidae: Mosquito
News, published quarterly by the
American Mosquito Control As-
sociation at Albany, N. Y., and
the proceedings published each
year by the New Jersey Mosquito
Extermination Association, the
California Mosquito Control As-
sociation, the Florida Anti-Mos-
quito Association, and the Utah
Mosquito Abatement Association.
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Articles on mosquitoes also ap-
pear in bulletins and reports of
the United States Public Health
Service and in various entomolog-
ical, medical, and other scientific
journals throughout the world.

For a number of years articles
on various phases of the biology
and control of anopheline mos-
quitoes appeared in the Journal
of the National Malaria Society.
This society has now amalga-
mated with the American Society
of Tropical Medicine to become
the American Society of Tropical
Medicine &nd Hygiene, and its
journal includes papers on mos-
quitoes and their disease relation-
ships.

MOSQUITO-CONTROL ASSOCI-
ATIONS AND ABATEMENT
DISTRICTS IN THE UNITED
STATES -

There are sewn mosquito-
control associationsin the United
States (140), as follows:

_The New Jersey Extermination Asso-
ciation, organized in 1913,

The Florida Anti-Mosquito Associa-

tion, organized in 1929.

The California Mosquito Control As-
sociation, organized in 1932.

The American Mosquito Control
Association, Inc., organized in 1936.

The Virginia Mosquito Control Asso- -
ciation, organized in 1947.

The Utah Mosquito Abatement Asso-
ciation, organized in 1947.

The Illinois Mosquito Control Asso-
ciation, organized in 1948.

Each of these associations
holds annual meetings, and most
of them publish their proceed-
ings, which contain valuable con-
tributions on mosquito biology
and control.

The American Mosquito Con-
trol Association is international
in scope and has a membership
of about 1,000. It is a nonprofit
technical and educational associa-
tion of mosquito workers, com-
posed of entomologists, sanitary
engineers, control officials, med-
ical personnel, and laymen who
are charged with or are inter-
ested in mosquito control and
related work. Annual meetings
are held in various parts of the
United States, usually conjointly
with the State associations.
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2 MALARIA AND PEST MOSQUITO CONTROL OPERATIONS IN UNITED STATES
1980

8 MALARIA MOSQUITO CONTROL.
(Public Health Service)
U.S.and STATE

b, B3 MosauiTo conTRoL DISTRICTS

Complied by HH.Stage, USDA. EFQ. M.8 A. Nox,!950.

s
U5 DEPARTMENT OF AGRICULTURE.

FiGURE 1.—Map of the United States showing location of
mosquito-control operations, 1950.
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There are about 250 local mos-
quito-control agencies in 39
States, Hawaii, and Puerto Rico
(fig. 1). These agencies are com-
monly called mosquito-abatement
districts and are usually named
after the counties in which they
are located. In 1951 Florida had
21 such districts, with a total
budget of about $985,000; Cali-
fornia 44, with over $1,700,000;
New Jersey 16, with $640,000;
Utah 4, with $117,000; Virginia
13, with $178,000; and Rhode
Island 18, with $76,000. A total
of more than $6,000,000 is bud-
geted annually in the fight
against pest mosquitoes and ma-
laria. Over 26,000,000 people in
the United States live in areas
protected from mosquito annoy-
ance. During the last few years
Federal and State health agencies
have treated more than 800,000
homes with residual sprays an-
nually for the control of malaria
mosquitoes.

GENERAL CHARACTERISTICS
AND HABITS OF MOSQUITOES

The characteristics and habits
of mosquitoes in the Southeastern
States as described by King and
coworkers (83) apply generally
to species found in the North-
western States.

Although mosquitoes have ex-
tremely diverse breeding habits,
particularly the type of place
they select to lay their eggs, all
have one important characteristic
in common—they live part of
their life in water and in water
only. It may be in a small tin can
or in a vast tidal marsh.

Some species are found through-
out the Northwest and in different
types of water. Others are found
only in restricted areas and in one
kind of water. For example,
. Culex tarsalis has been collected
in almost every kind of water
in nearly every county of the

three States, whereas Aedes hexo-
dontus is found only in snow
water in high mountainous areas
(27). Some genera, such as
Aedes, lay their eggs on ground
that may later be flooded, where-
as others, such as Culex and Culi-
seta, lay them directly on the
water surface.

Temperatures of air and water,
alkalinity or acidity of the water,
and associated shelter and vege-
tation affect the abundance and
bresence of most species. The
species also differ in biting hab-
its, longevity, and flight range.

The mosquito is an insect hav-
ing a complete metamorphosis.
There are four well-defined stages
—the egg; the larva, sometimes
called wiggler; the pupa or tum-
bler; and the adult or imago.

LIFE HISTORY
‘ EGGS

The eggs may be laid singly as
with the anophelines, or in rafts
of about 150, as with the culi-
cines. In very warm weather the
eggs may hatch within 2 or 38
days after they are laid. In north-
ern latitudes, however, eggs laid
by Aedes in the late summer do
not hatch until flooded the fol-
lowing spring. If not flooded the
first season they may remain
viable for several years (45).
There is still some question as to
whether northern Aedes eggs re-
quire a certain amount of drying
and exposure to cold before they
hatch or, as we believe, a low
oxygen concentration (40). A
blood meal has been considered
necessary for the production of
viable eggs (70), although among
some of the northern Aedes this
has not been definitely established.

LARVAE

All mosquitoes spend their
larval and pupal stages in water,
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and most of them move freely
about as aquatic insects. Without
water these stages cannot survive
more than a few hours. The
larvae of most species must come
to the water surface for air,
which they obtain through an air
tube or other appendage located
at the end of the “tail.” The
larvae shed their skins four
times, and each instar is larger
than the last. The larval stage
usually lasts from 4 days to 2
weeks; in icy-cold water some
Aedes mosquitoes may remain as
larvae for a month or more. The
larvae of Aedes varipalpus occur-
ring in tree holes and those of
Mansonia perturbans attached to
the roots of aquatic plants over-
winter, and hence may exist as
larvae several months.

The food of mosquito larvae
congists of tiny plants, animals,
and organic debris. Some species
prey on the larvae of other
species and some are cannabilis-
tic. Barber (6) has reared larvae
on pure cultures of various or-
ganisms, and Hinman (63) has
suggested that materials in solu-
tion or colloidal suspension in the
breeding water form a part of
the larval food. We have reared
large numbers of Aedes vexans,
sticticus, and hexodontus in the
laboratory on ground dog food
and blood albumin. We have also
reared Culex quinquefasciatus on
yeast and powdered milk.

PUPAE

With the fourth larval molt the
pupal stage appears. They move
about by somersaulting. Except
for Mawsonia, a mosquito pupa’s
life is a short and active one. An
excellent account of the emer-
gence of an adult mosquito from
the pupal stage is given by
Marshall (98).

ADULTS

Only the female mosquito has
mouth parts adapted for blood-
sucking. While the insect is bit-
ing, it injects a secretion that is
responsible for the itching that
follows. Not all mosquitoes have
bloodsucking females, but all
those found in the Northwest do
have.

The mouth parts of male mos-
quitoes are not strong enough for
biting. Their food consists of
pollen and of fruit and other
plant iuices. In the laboratory we
have kept alive both sexes of
some species for long periods on
raisins, fruit juices, and sugar
solutions.

LONGEVITY

The length of life of adult mos-
quitoes under natural conditions
is difficult to determine, but for
most of the northwestern species
it is probably only a few weeks
in spring and early summer.
We have studied the longevity
of Aedes wvexans and sticticus
by staining swarms of newly
emerged adults in their breeding
areas. One wvexans female was
taken after 55 days and one
sticticus after 85 davs. Six sticti-
cus females were taken after 52
days and one Aedes male after
24 days (147). From these studies
it appeared that longevity may
depend somewhat on the time of
the flood crest. Individuals hatch-
ing after a May flood lived longer
than those that hatched after a
late-June flood. Conditions of
climate in the breeding areas
probably exert the greatest influ-
ence on the life span. In one
locality, for example, a sticticus
male was captured 94 days and
females of both species were col-
lected 104 to (rarelv) 113 days
after emergence. The climatic
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and geographic factors in that
locality were especially favorable
—the humidity was high and the
temperature comparatively low.
The relative abundance of these
species in the lower Columbia
River valley in the years of high
and low flood crest is given in
figure 2.

FLIGHT

The distance that mosquitoes
fly varies with the species and
with the individual. Some indi-
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viduals of Aedes squamiger may
travel 60 to 70 miles, and those
of Culex pipiens may remain
within a few hundred yards of
the place where they emerged as
adults.

Sample collections and obser-
vations were made over several
seasons. Some of our recorded
data (147) on flight range (fig.
3) were obtained by staining and
recovering adults. It was de-
termined that vexans and sticti-
cus of both sexes were dispersed
in all directions, both within and
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against general wind currents, for
a distance of 2 miles. Within 24
hours they traveled 5 miles, 14
mile of which was across the
Columbia River. These staining
tests were supplemented by ob-
servations made along a canyon
road, through a heavily timbered
section for a distance of 30 miles.
For 15 miles vexans and sticticus
were numerous, but 30 miles
away only one female was taken
in 10 minutes.

The size of the brood influences
the distance that mosquitoes
travel, but not their rate of
travel. The height of the flood
crest also affects the size of the
broods. The greater the flood, the
greater the radius of dispersion.

COLLECTION AND PRESERVA-
TION OF SPECIMENS

A white-enamel dipper, the

handle of which is lengthened

with a cane or smooth stick, is the

most convenient implement for
collecting larvae (fig. 4). A little

1

FiGURE 4—Using a long-handled dipper
to collect mosquito larvae.

experience is necessary before
one can dip successfully, because
the larvae are frightened easily
and may disappear below the sur-
face of the water and out of
range of the dipper.

Upon reaching a spot to be
sampled, especially if the water
is more than a few inches deep,
wait a full minute and then quick-
ly skim the surface without
allowing the water to flow over
the edge of the dipper. Transfer
the larvae from the dipper to a
collecting jar with an eye drop-
per, the tip of which has been
broken off to make an enlarged
mouth.

As soon as a collection is made,
number the jar and record the
date, locality, and other pertinent
conditions under which the lar-
vae were found.

For easier identification place
the larvae and pupae in shallow
pans for rearing to the fourth
instar, and then either preserve
them in 70-percent alcohol or
allow them to emerge as adults.
Frequently several species may
be taken in one dip. Therefore,
select a few larvae and place
them individually in small vials
until the adults emerge. These
adults can then be associated with
their larval and pupal cast skins.

To make permanent slide
mounts of the larvae, place them
in 70-percent alcohol for a few
minutes; then, pierce the larvae
with a needle, place them in
Cellosolve for a few minutes, and
finally place the tissue to be pre-
served in balsam to harden.
Mounts of the male genitalia can
be made in a similar way.

A pillbox is convenient for
holding or shipping specimens of
adult mosquitoes. Place two
pieces of soft tissue paper be-
tween two layers of cotton and
the mosquitoes between the lay-
ers of tissue. Without the tissue
paper the tarsal claws may cling
to the strands of cotton and be-
come broken when removed.
Damaged, moistened, or rubbed
specimens are usually unsatisfac-
tory for identification.
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Specimens of adults that are to
be retained in permanent collec-
tions are best mounted on a
minuten-pin stuck into a small
square piece of cork, through
which is passed a larger pin.
Thrust the tip of the minuten-pin
through the underside of the
thorax of the mosquito, but not
protruding through the mesono-
tum. The No. 8 entomological pin
is generally the best size for hold-
ing the cork.

Label the mounted specimens
carefully and pin them in a
Schmitt insect box. Take care to
protect the stored specimens
from insect pests and dampness.
Flake naphthalene or paradi-
chlorobenzene placed in a per-
forated container and securely
fastened in one corner of the
Schmitt box will prevent damage
from insect intruders. These in-
sect repellents must be renewed
occasionally.

IDENTIFICATION OF SPECIES

One must have a knowledge of
mosquito anatomy to identify the
different genera and species of
mosquitoes. The principal dis-
tinguishing characters are the
shape, size, coloration, and scal-
ing of the different body parts.

A binocular dissecting micro-
scope providing magnifications up
to about 85X is necessary for sat-
isfactory examination of the
identifying characters.

For examining larval parts and
slide mounts of male terminalia,
a compound microscope having a
magnification up to 400X is
necessary. A bright spotlight is
required when high magnifica-
tions are used.

In the field a good hand lens
giving a magnification of 10 or
15% is satisfactory for provis-
ional identifications. After some
experience one will be able to

identify some of the species in a
given locality with a hand lens,
or even with the naked eye.

Misidentification of mosquitoes
may cause serious confusion. In-
experienced workers will find it
helpful to have on hand for com-
parison a few specimens that
have been correctly identified.
Send specimens to a specialist
with the request that they be
named and returned. Identifica-
tions may be obtained through
the Bureau of Entomology and
Plant Quarantine and some of the
State universities and agricul-
tural experiment stations.

HISTORY OF MOSQUITO
CONTROL IN THE NORTHWEST

The great numbers of mos-
quitoes appearing in the lower
Columbia River Valley each May
and June have been a serious

problem ever since the first set-

tlers reached there early in the
nineteenth century. As the popu-
lation increased there was much
discussion of the annoying prob-
lem. It finally came to the atten-
tion of Oregon State College. and
beginning about 1924, D. C. Mote,
head of the Department of En-
tomology, was frequently con-
sulted for advice and guidance.
After surveying the situation and
gathering the available informa-
tion, in March 1926 he initiated
the first effort at mosquito con-
trol in the Portland area by in-
troducing mosquito fish (Gam-
busia affinis) from California.
Mote’s efforts led to organized
action, and meetings were held in
which leading citizens of Port-
land and Multnomah County took
part.

Among the people who contrib-
uted to the movement was H. H.
Riddell, an observing naturalist
although not a trained scientist.
Riddell became interested in mos-
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quito control in Skamania Coun-
ty, Wash., about 1926, and by
correspondence with H. G. Dyar,
of the Smithsonian Institution,
and others, discovered the breed-
ing areas of the local species.
Dyar had visited Oregon in 1916
and had made field observations
of mosquito conditions which
later were to have an important
part in their control. In 1927 Rid-
dell started mosquito control in a
small way in Skamania County.
He also met with the people of
Portland and Multnomah County,
and beginning in 1930 was in
charge of the field operations of
the Portland Chamber of Com-
merce Mosquito Control Commit-
tee. This committee was headed
by Charles Stidd, and consisted of
the entomologist of Oregon State
College, representatives of Mult-
nomah County and the city of
Portland, certain recreational or-
ganizations—especially Jantzen’s
Beach—and was responsible for
raising funds for the control pro-
gram for more than 10 years.

In 1929 G. H. Bradley, of the
Federal Bureau of Entomology,
made a brief visit to the lower
Columbia River Valley, collected
some of the annoying mosquitoes,
and made general recommenda-
tions which further stimulated
interest in organized action.

Because little was known about
the biology and habits of mos-
quitoes in this valley, the United
States Department of Agricul-
ture was asked to undertake a
research program. In 1930 Con-
gress appropriated funds for
these investigations.

W. V. King, of the Bureau of
Entomology, opened a laboratory
in Portland in 1930, and spent 2
months surveying the lower Co-
lumbia River area and south-
eastern Oregon. He examined
numerous breeding areas of the
floodwater Aedes mosquitoes in
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several counties along the Colum-
bia and Willamette Rivers and
made hundreds of collections of
these insects for identification.
Aerial photographs of the over-
flow area in Multnomah County
made under his direction were of
great value in studies of the mos-
quito-breeding areas. The au-
thors of this handbook conducted
investigations from 1931 until
1940. Much of the information
contained in it was obtained dur-
ing those years, although addi-
tional data subsequently obtained
by the junior authors are in-
cluded.

In the winter of 1933-34 mos-
auito control in both Oregon and
Washington was greatly accel-
erated through an allotment of
funds by the Civil Works Admin-
istration (129, 130, 132). This
work was conducted in Multno-
mah, Columbia, and Tillamook
Counties in Oregon and in Kit-
sap, Skamania, and Clark Coun-
ties in Washington. Practical
mosquito-control measures are
being continued in the vicinity of
Multnomah and Clark Counties,
in which Dorothy McCollough
Lee, Mayor of Portland, has been
an active leader.

An enabling act for the organi-
zation of mosquito-abatement dis-
tricts in Oregon was passed by
the State Legislature in 1940.

GENERA AND SPECIES FOUND
IN THE NORTHWEST

The mosquitoes found in the
Northwestern States, their dis-
tribution and economic impor-
tance as recorded during the
years 1930-51, are listed in table
1. Their distribution is shown in
the maps at the back of this
handbook. In addition to the 39
species listed, several more have
been reported from the region,
but the records are either obscure
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TABLE 1.—Species of mosquitoes occurring in the Northwestern States
and their relative importance?

Species Oregon Washington Idaho
Aedes:
ADOTEGINIS v vvev v v eernennnanns 4 2 5
COMPESTIIS v vvvnnrnnensecnnnns 5 5 0
Canadensis «........oeeeiiiaannn 5 4 2
cataphylle, «...cooovevieennnns 5 5 5
CIMETOUS v vvvvnevsenncronnnnsas 3 2 2
COMMUNIS oo v vvvvnennnnnonseons 2 2 4
dorsalis ...eviiiiiiii e 1 1 1
CXCTUCTANS + v vvnveeeeonrnnnssnns 3 4 3
F 120 S 2 2 2
flavescens .......oevieiiiiiinnn 4 4 4
hexodontus «....oovieiiienaanns 2 2 5
TAAROENSIS o\ vvvv e 5 5 4
TMPIGET v veviennanennnnnes 0 5 5
TNCTEPIEUS oo v vvvivnnnnnenns 1 2 1
MErudens .. ... iii i 5 4 4
NEATCEICUS + v vv v vnv i nnnnnnenss 4 4 5
nigromaculis . .......oveiiienenn 4 4 1
niphadopsis «..ovveiiiiii i 5 0 4
PIONIPS oo vvveeeineinnnenaens 0 0 5
Pullatus o..ovvviii i 5 4 4
SEICTICUS v v veeneneanennennnnn 1 1 4
EPECAUTUS oo v vn e e nennnnnnns 0 5 4
VATEPAIPUS o vvveeiviinaeeneaes 4 4 0
VENLrOVIEHIS oo v iii i 0 5 5
VEXANS + v vvvnenvannsnnsnns e 1 1 1
Amnopheles:
freeborni ......oiiiiiiiiiiann 1 1 1
occidentalis ......coovvvviiiennn 5 5 5
pseudopunctipennis franciscanus . 5 0 0
PDUNCEIDENNIS « v ovviievanennns 2 2 4
Culex:
PIDIENS oo v et 4 4 5
SEGMALOSOMA oo v o ovvvneeeenns 4 4 0
tarsSQliS ... ieiii e 1 1 1
TErPILANS oo v vvevrvnonnecnnnns 3 3 3
Culiseta :
TMPALIENS oo vve e eeee e 4 4 5
metdens ... 1 1 3
TNOTNAEA  + v e veeenvenenennnnnns 1 1 1
macerackenae ................. 5 0 0
MOTSTEANS oo v v e vnnnnnnnnnnsns 5 5 0
Mansonia :
PErturbans . ......coveeiieeanns 4 5 5

11, Most important because of abundance, wide distribution and economic signi-
ficance; serious pests or disease carriers. 2, Abundant under restricted ecological
conditions. 3, Widely distributed, but not in large numbers. 4, Abundant but im-
portant in only a few isolated areas. 5, Rare species.
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or the species were confused with
valid forms. Some of the informa-
tion presented in this paper was
obtained from records in the lit-
erature, principally from the
comprehensive works of Dyar
(22, 23) and Howard, Dyar, and
Knab (68) ; also from collections
in the National Museum, Oregon
State College, Washington State
College, Idaho _State College, and
the U. S. Public Health Service.

The Northwestern States do
not have a large number of spe-
cies, but in certain localities the
prodigious numbers of some of
the Aedes mosquitoes have seri-
ously affected economic _enter-
prises. The following species are
of greatest economic importance:

Anopheles freeborni (2) occurs in
great numbers in the irrigated valleys
of Washington and Oregon. It has been
the most important vector of malaria
in the region.

Aedes dorsalis breeds in saline, alka-
line, or fresh irrigation water. It is
abundant in the salt marshes, and in
certain areas is a great handicap to
the dairy industry. The viruses of
western equine encephalomyelitis and
St. Louis encephalitis have been isolated
from it in nature.

Aedes increpitus is a severe biter, and
in high elevations is one of the most
annoying species to man and animals.

Aedes hexodontus is very numerous
and annoying in restricted mountainous
areas.

Aedes sticticus breeds in large num-
bers in the willow flats along the lower
Columbia River, and is a severe biter
of man and livestock.

Aedes communis occurs in mountain-
ous areas, and in some places is a very
serious hazard to recreational interests,
lumbering, and road building.

Aedes vexans is one of the most
troublesome pest species in both irri-
gated and floodwater areas, and is found
near sea level and also in mountain
meadows. The adults disperse for 10 to
20 miles from their breeding places and
are severely annoying to man and live-
stock for 8 or 4 months each year.

Culex pipiens occasionally is ex-
tremely numerous and annoying in com-
munities in the western portion of the
Northwest. It seldom occurs in Idaho
or the eastern half of Oregon and
Washington.

Culex tarsalis (see frontispiece) is
one of the most widely distributed mos-
quitoes in the region. The larvae have
been taken from rain barrels, log ponds,
stagnant pools, sluggish streams, wood-
land ponds, and alkaline sumps, They
have not been found at high e]i)evatiOns
or in salt marshes. Although they pre-
fer to feed on fowls and livestock, they
will readily attack man. Viruses of both
western equine encephalomyelitis and
St. Louis encephalitis have been isolated
from collections of this species in sev-
eral States, and transmission of these
viruses to chickens and ducks has been
demonstrated.

Culiseta inornata, an important live-
stock pest, annoys humans very little.

MOSQUITOES AND DISEASE
MALARIA

We are not sure when malaria
first appeared in the Northwest,
since our sources of information
do not agree (21, 90, 125, 163),
but it was probably about 1830.
However, they all show the im-
portant bearing of the disease on
the early history of the region—
its fatal character and that great
numbers of the native population
died because of it. Neither do we
know how it reached the North-
west, but as one author (125)
aptly describes it, it was most
likely “dragged across the plains”
by parties from the East and
South that assembled at Inde-
pendence, Mo., for their long
journey into the Oregon Terri-
tory. It may also have been
brought in by sailors and travel-
ers who had come from malaria
belts in the TUnited States or
who had touched at Central
American ports before reaching
the Northwest.

Malaria was first required to
be reported to the State health
officer of Washington in 1915,
and of Oregon in 1918. Figure 5
shows the cases of malaria re-
ported in Oregon for the period
1920-44. During the years 1945-
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47 a considerable increase in this
disease was reported, but most
of the cases originated outside
the United States. Since then only
two cases have been reported as
originating within the State, one
in 1948 and one in 1950. Only
rarely have any cases of malaria
emanated from the State of
Washington.

In Idaho it has been a report-
able disease on a voluntary basis
since 1936. Up until 1945 only 20
cases had been reported.

Anopheles freeborni, a vector of
malaria, occurs widely through-

out the Northwest (43), but
breeds most profusely in the up-
per Willamette Valley of Oregon.
The other species of Anopheles
occurring there are probably of
little significance as transmitters
of the disease. The winter climate
is similar to that of the northern
range limits of the disease in the
Mississippi Valley, although the
mean winter temperature is
slightly higher for Eugene, Oreg.,
than for Cardwell, Mo., where
malaria has been very common.
The summers, however, are much
cooler in Oregon.

CASES REPORTED
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FIGURE 5.—Cases of malaria reported in Oregon, 1920-44: A, by years;
B, by months. Total of 583 cases.
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ENCEPHALITIDES

Encephalitis in man and equine
encephalomyelitis, known collec-
tively as encephalitides, are com-
paratively new recognizable dis-
eases. Little was known of the
causative agent, host range, and
methods of spread until 1941,
when Hammon and coworkers
(58) published the results of
their research in the Yakima
Valley. They isolated the virus of
St. Louis encephalitis and wes-
tern equine encephalomyelitis, the
principal types of encephalitis
found in the Northwest, from
Culex tarsalis. Never before had
Jthis virus been found in mosqui-
toes collected in an epidemic area.
Several new viruses have been
isolated from mosquitoes by vari-
ous research workers, and it is
suspected that they might pro-
duce clinical encephalitis in man.

The epidemiology of the en-
cephalitides is the most compli-
cated of any of the insect-borne
diseases. However, it is known
that Culex, Aedes, Culiseta, and
Mansonia mosquitoes can serve
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as experimental vectors of wes-
tern equine and St. Louis viruses
(49, 50, 51, 52, 55),