
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




----------

Ij,i 12. ~~ 2.51.0 	 ~ ~ 8 

I.i.\ I~ 
a..; 
L:. I~ 
Ij,;. 


J:: ~ 
..... . 
I.a......1.1 

111111.25 111111.4 111111.6 

MICROCOPY RESOLUTION TEST CHART 
NATIONA.L BURE'.U or S~'ND'RDS·19&,.·A 

Ij,i 12! ~111i1.0 W = = 
Ii: I~ I 22 ~ . 
-..: W 
1:.1 

... v 

...~ ...1.1 ~ ~ 

111111.8 

111111.25 111111.4 111111.6 

MiCROCOPY RESOLUTION TEST CHART 
NAilO!<Al BUREAU or STANDARDS-I9&3-A 

http:111111.25
http:111111.25


TH.E MOSQUITOES OF 


THE NORTHWESTERN UNITED STATES 


By C. M.. GJULLlN and GAINES W. EDDY 

Technical Bulletin No. 1447 

Agricultural Research Service 

UNITED STATES DEPART.MENT OF AGRICULTURE 

Washington, D.C. 
Issued July 1972 

For sale by tho Superlntenuent of Documents, U.S. Government Printing Office 

Washington, D.C. 20402 - Price $l.~ 


S~ock Number 0100 -1630 




PREFACE 

The purpose of this bulletin is to supply useful information to organizations 
facing mosquito problems in Washington, Oregon, Idaho, and adjacent States. 
This information should assist them in determining the magnitude of their mos
quito problems and the advisability of undertaking a control program. Organiza
tions already enga.ged in mosquito control in these States should also find the 
bulletin useful in identifying species of mosquitoes found there. 

This publication reports research involving pesticides. It does not contain 

recommendations for their use, nor does it imply th,at the uses discussed 

here have been registered by appropriate State and/or Federal agencies 

before they can be recommended. 

CAUTION: Pesticides can be injurious to humans, domestic animals, 

desirable plants, and fish or other wildlife-if they are not handled or appliecl 

properly. Usc all pesticides selectively and carefully. Follow recommended 

practices for the disposal of surplus pesticides and pesticide containers. 


Trade names are used in this publication solely to provide specific informa

tion. :Mention of 1\ trade name does not constitute a warranty or an endorse

ment of the product by the U.S. Department of Agriculture to the exclusion 

of other products not mentioned. 
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THE MOSQUITOES OF 

THE NORTHWESTERN UNITED STATES 


By G. M. GJUI,I,IN and G.I.lN~~S 'V. EDDY, entomologists. Entomology ll'!seareh Division, Agricultural Ueseareh Service l 

This publication deals with the mosquitoes ~'e
corded from vYnshington, Oregon, and Idaho. A 
handbook on the mosquitoes fOlmd in these States 
(254)2 was published in 1052. Since then many new 
data have been obtained. Widely scattered infOl'
mation is included hem on the species, their biology, 
taxonomy, distribution, economic importance, and 
methods used for eontro!. Seveml sections not in
eluded in other U.S. Department of Agriculture 
publications on mosquitoes have also been added. 

l\[ost of the data on species distribution were 

compiled from collections made by the Entomology 
Research Division during 1930-67. However, some 
records were furnished by Washington State Uili
versity, Oregon State University, the University 
of Idaho, and the U.S. Public Health SCi"vice, and 
some recent records by the Washington and Oregon 
State Health Depar~ments through the courtesy 
of Roy Myklebust and LaVerne Miller, respectively. 
Limited records available from literatme have also 
been included when they provided additional in
formation. 

SPECIES FOUND IN WASHINGTON, OREGON, AND IDAHO 


Six genem and [13 species of mosquitoes have 
been recorded from Vlashington, Oregon, and Idaho. 
Forty-one species have been collected in 'Washington, 
45 in Oregon, and 4{) in Idaho. These are listed in 
table 1. Distribution of the species in these States 
is shown on the maps in the appendix. An attempt 
has bron made in the table to provide a rating on 
the basis of species abundance, distribution, and 
importance as pests or disease carriers to man or 
animals. Although for many species this cannot be 
done with any degree of accuracy, due simply to 
lark of information, the data indicate whether a 
species is commOll, rare, or absent. 

Some of the more important pests and disease 
carriers are as follows: 

Aedes collllllUnis occurs in many mountain areas 

Tht' authors acknowledgl' thc Hssistanre of the following 
pl'rsons in this Di\'ision; Alnn Ston~, Systemntic Entomology 
Laboratory, for many \'aluuble suggestions and many of 
the Inrvnl nnd tcrminalia dmwings; L. F. Lewis, A. R. Roth, 
Jessup .Johnson, Itllel D. M. (,hristenson for information on 
distrihution abundllnce; Mrs. Pamela Hnrr Ilnd i\Iiss Thelma 
Ford for mllny of the dmwings; and "'. C. ~lrDuffie, D. E. 
\Veidhll liS, Ilnd John A. Fluno for their encouragement and 
nssistnnce in prepnring this bulletin. 

2lt:llic numbers in pnrenthcscs refer to Literature Cited, 
p.S!). 

and in some places is a serious handicap to recre
ational interests, lumbering, and road building. 

Aedes dorsalis breeds in both flooded salt- and 
fresh-water areas. It is an abundant and trouble
some pest of man and animals in some coastal and 
many inland areas. 

Aedes hexodonlus is very numerous and annoying 
in some mountain areas. 

Aedes increpilus occurs in many semiwooded 
areas from sea level to 6,000 feet but is usually most 
numerous and annoying in mountain areas. 

Aedes 17lelanimon is pmsent in large numbem in 
many inland areas and is an important pest. The 
larvae develop in irrigation and floodwaters. 

11edes sliclicus breeds mainly in flooded willow and 
cot.tonwood flats bordering river and lake margins. 
It is a severe pest of man and livestock, especially 
along the lower Columbia River. 

Aedes l'exans develops in floodwater and irrigated 
areas. It is one of the most important pest species 
and is particularly numerous and annoying along 
the lower Columbia River. 

Culex pipiens 7Jipiens is present in Ia.rge numbers 
in some communities in western \Vashington and 
Oregon but is seldom found in Ida!..:) or the eastern 
half of Washington and Oregon. It is considered 
the most important house pest in most areas where 

I 
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TABLE I.-Distribution and relat1've importance1 ofC1tZC:r; larsalis IS one of the most important known 
mosquito species in N orthtvestern States-Continuedvectors of St. Louis and western equine encephalitis. 

It is also one of the most widely distributed species 
W!lShin~-In the Northwest. Birds anI livestock are its pre

ton Oregon IdahoSpeciesfcrred hosts, but it will also readily attack man 
and other mammals. Large numbers of this species 

illtrudens • ..•..... 2 a 2 
arc produccd in log ponds as well as in a va,'iety 3 2me/animo/! .... • , .. 2 
of othcr pcmmncnt and semipcrmanent waters. 	 2n·ial'OmaclIlis . ..... 3 


Other important species include Aedes cine reus, n'iJllw do JlIl'is • . . . . . . a 

;;A. jiteid-i, ii, nigromacul-is, Anopheles freeborni, 1/ioniJls . ........ , . :3 a 


Cul'isela. -inc1'dens, and C. 'inornata. pulla/.'I.~ . ......... 2 a 2 

punclt'l' . ..... , ...• a 
:3sc/tizop'illax . . - .... 

TAULI;; l.-Distribulion and l'elatiL'c -importanr:e1 oj 	
a 
2 :3sierrellS'i,~ ..... , . , . 2 

IIwsqu-ilo species ,in N orlhwestern States sp/J/lccri-i it/lIllOcllsis 2 8 2 
1 2sticl1:cus . .•....... 
 astim!l/(/II.~ ....•.. ..WashinJ!; 2 

ton Or('gon Idaho tl"ichul'lls . ...... a
Sp(,l'ies aIril"it/nills . . , ...... 

a 3!'CII/I'Ill'illis . . , •.... a 
11 nophde,~,' 	 1 1

!'CXIlllS •.• _ .••..•. 3car/ei .. , ..•. . , , , 3 Culex: 

Jl'celiomi ..•... .. 2 2 2 

apicl"lis . .. , ..•... a 

3oeddenlllUs . ••..... 3 3 

/)oharli . .......•.. :3 
[!sc!.\do pWlclipe/lllis erythrolhorax • ..... :3 

Jru/lCiSCItIlIlS . ..• :3 
pens ......•.... · . 3 2 

jlwu:lipINlItis . .. 2 2 2 
1/ipiells ]lil/iells . .. 3 1 2 

2Aedes: restuall.~ . ....... a 

II/)ovi!lillis . ••.. 2 2 3 :3 2
sal·illar-i11s . ..... 
a/cIllO/lOll/lit . ... 2 a 1/nrsalis . ... , . 

:3CtUllpcstr-is . .. ,) " 	 3 lC1'rila/ls. , _.. 2 2 2 

c(ll/(lIle/l~is C-ltii.~e/a:22 	 2 :3en nutiellsis. 	 2impatiens ...2
culll Jlh yllfl , ..• :3 	 2 

'il/cit/cns, ... 2 2 2 
2 2 2dllrrells ... 2 

2 1:/I,on/(/I(/. ... 2 2 
rOllll/tllI/is •••• 2 2 

milll/esoto£' . a ~\ a 
dorsalis . ••• p(/.rticep.~ . .., .... 3 

2 2e:r('l'llciIlIlS •. 2 CoquUiellid io 
filchii . ..... 2 2 2 :3 2 3pcrlurlwll.< . 2'2 2jiot'/,scclI:; OrtllO pOt/OIll!! in:3hl!lIriersoll'i. si(/niJcrn . ........... a 

hI'IO£iollllls. 2 2 2 


22 2impi!l/'r ..... , 
2 I BaRcd on numbers, distribution, and importance us2 2impl'icatlls . . , pests or disease carriers: 1 = most importantj 2 = less 

tllt'Tepilll.'l _..•.... 3 	 1 
important; :3 = uncommon or rarej - = not recorded. 

MOSQUITO LITERATURE 


mentioned here. Others are listed at the end of the 
Thc literature on mosquitoes is extensivc and 

bulletin.incrcnS('s as more mosquito-control opcmtions are A four-volume monograph by Howard et al. (147) 
undertakcn in many parts of the world. Probably was the first comprehensive 	 publication on the
no other group of insects has received so much st.udy. mosquitoes of the Western Hemisphere. It con-
Some of the more noteworthy publications are 
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tains much i'-formaL/on on the biology, distribution, 
and taxonolllY of these species. The taxonomic part 
of this work was hter extensively revised and con
densed by Dyar (84.). 

Matheson'R handbook (190j, revised in 1944, 
gives much information on the taxonomy, biology, 
and control of mosquitoes of North Americ.f;. Ex
cellent taxonomic and anatomical iIIustm~:')ns are 
inellldecl .. A valuable book on "The N'1tural History 
of Mosquitoes" has been published by Bates (/9). 

The taxonomy, biology, distribution, and medi
cal importance of North Amei'ican mosquitoes are 
covered in an authoritative, well-illustrated book 
by Carpenter and LaCasse (57), which appeared 
in 1955. 

An illustrated monograph with diagnostic char
acters of the medically important mosquito species 
of the world has been published by Foote and 
Cook (,93). 

A catalog of the mosquitoes of the wodd, pub
lished in 1959 by Stone et al. (261), and its supple
ments (258-260) provide a standard reference on 
!lOmeneIature and dassifieation. 

Carpenter (56) also reviewed the literature on the 
LLxonomy, dist.ribution, and bionomies of North 
AmC'rican mosquitoes from 19.')5 through 1967, 
starting with the publication of "~fosqllitoes of 
North Amrricu, eXmth of ~[exico)" by Carpenter 
and LaCasse (57). 

A book on the physiology of mosquitoes by 
CIC'mcnt;.; (7S) iltdudes Illueh information on this 
subkd. TIl(' anatomy of the mosquito is deseribed 
and illust rated in a public'alion by Snodgrass (250). 

"A Handbook of the ~[osquitoes of the South

eastC'rn Un itrd States" by King rt al. (/70) contains 

information on SOlliE' of the spr('irs found in the 

Xorthwe;.;t. 

e.8. J)epartmC'nt of Agriculture Handbook 46 
(2"4), now out of print, was thl' most useful publi
eat-ioll eOllcemrd with the spec'ies found in the 
KorthwesL The pl"l;'SCnt bulletin updates this 
carliN publication and adds much ne,,' information. 

A book of historil':ll interest by Herms and Gmy 
(/4!) deals with all phases or organizing and op
erating mosquito-abatement distric,ts. It includes 
information on laws and agcncies, education of the 
public, and methods of mosquito abatement. 

A publieation by the American Mo.:;quito Control 
Assoeialion (7) gi.,·es information on methods of 
organizing, type of personnel, and method·" of fi

nancing mosquito-control districts. It also contains 
information on types of statewide enabling legisla
tion and the type of assistance available from re
search agencies. 

Engineering aspects of mosquito control are dis
cussed in the "Engineering News-Record" (89) 
and in a paper by the N atiGnal :Malaria Committee 
(200). 

InfOl'mation on gmund equipment and insecti
cides for mosquito control (8) and for aircraft ap
plication of insecticides (6) is available in two pub
lications by the Amel'ican .Mosquito Control As
sociation. U.S. Department of Agriculture Circular 
977 (272) also contains much information on mos
quito repellents, insecticides, formulat:ons, and 
application equipment. The results of screening 
more than 19,700 organic chemicals as mosquito 
larvicides, adult sprays, and repellents are reported 
in AgI'iculture Handbooks 6~ (169) and 340 (274). 

Several State bulletins and Canadian reports 
wiII be found useful in a study of the mosquitoes 
of the Northwest: California: Freeborn (94) and 
li'reeborn and Bohart (95); 1Ifontana: Mail (187); 
Ulah: Nielson and Rees (205); Ontario: Steward 
and i\[cWade (257); lower Fmser Valley of Brilish 
Columbia: HearIe (138); weslern Canada: Rempel 
(230) j and A.laska: GjulIin et al. (114). State bulle
tins on mosquitoes have also been issued by Arkansas 
(50), lIIinois (235), Minnesota (16), Nevada (68), 
Oklahoma (237), Wisconsin (82), and Wyoming 
(207). 

The following serial publications will be of interest 
to students of Culicidae: "i\Iosquito News," pub
lished q'tlarterly by the American i\Iosquito Control 
Association at Albany, N.Y., and the "Proceedings," 
published each year by the Xew .Jersey Mosquito 
Extermination Association, the Califomia Mosquito 
Contml Assoeiation, the Florida Anti-i\Iosquito 
Association, anel the Utah i\[osquito Abatement 
Assoeiation. The "Proceedings" of the Northwest 
l\losquito and Vector Control Association covers 
many subjects pertaining to pests of man and 
animals. 

Articles on mosquitoes also appear in many other 
entomological, medical, and scientific journals and 
in the "U.S. Public Health Reports," Abstracts 
of the mosquito literature of the worId are published 
in "The Review of Applied Entomology, Series 13, 
Medical and Veterinary." A quarterly list of current 
mosquito literature appears in each issue of "i\Ios
quito News." 
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l\10SQUITO.CONTROL ORGANIZATIONS 

There nre a nnmber of State or regional mosquito
control associations in the United States, but of 
most interest to those in the Northwest is the North
west :Mosquito and Vector Control Association orga
nized il~ Hlt30. 

There is also the Ameriean IVfosquito Control 
Assoeiation, whieh is international in scope pnd has 

over 1,200 members. It is a nonprofit professional 
association composed of entomologist,s, sanitary 
engineers, control officials, medical personnel, and 
laymen, who are charged with or ha.ve an inrerest 
in mosquito control and related work. Annual 
meetings nre usually held jointly wit.h those of t.he 
State associations. 

MOSQUITO.ABATEMENT LAWS 


Local mosquito-control agencies are commonly 
called mosquito-abatement district-so Laws in most 
States hlLve been enacted to facilitate organization 
of suC'h ciistrictb. These laws vary considerably in 
the different States. A comprehl'nsive disC'ussion of 
laws, finltncing, personnel, and other matter.:; re
lating to orgmlization of mosquito-control distriets 
has been published by the Amcriean ~Iosquito 
Control Association (7). 

The Washington State law proyides for the or
ganization of mosquito-control districts in Adams, 
Benton, Franklin, Grant, Kittitas, Walla Walla, 
and Yakima Counties..Petitions containing the 
signatures of 10 percent of the registered voters of 
the area must be presented to the eounty com
missioners of the ('ounty in which the largest area 
of til(' proposed distriet is located. The petition 
must deseribe the boundaries of the district, which 
may include seetions 01' :tll of several counties. 

Districts may also be formed by a resolution of 
the eouuty commissioners, whieh must aIso describe 
the boundaries of the proposed district. 

A public hearing on the district proposed by the 
petition or resolution must be held within 2 months. 
If the commissioners find that the formation of a 
district is in the public interest, its formation must 
be approved by the voters of the district at an 
election to be held not sooner than 30 days and not 
later than GO days after the hearing. Approval for 
formation of the district requires !t majority vote. 
The voters must [Llso approve authorization of a 
I-mill tax le\'y by a three-fifths majority at this 
eleetion to provide funds for operation of the dis
trict. 

A board of five trustees is appointed by the 
county commissioners if formation of the district 
is approved by the voters. The trustees manage the 
atTairs of the district, employ personnel, and de

termine the amount of money required to carryon 
its operations. Taxes based on their estimate are 
collected at the same time as other county taxes. 
The district may also levy taxes twice a yel~r of 
not more than 2 mills in excess of the 40-milllimita
tion if approved in special elections by three-fifths 
of the voters. 

The law also contains a number of provisions 
that assist the Director of the State Health De
partment in establishing a statewide program for 
the control of mosquitoes as a health hazard. Pro
visions of the Washington law are given in Revised 
Code of Washington, chapter 17.28, 1959. 

In Oregon a mosquito-abatement district may 
include all or any part of a county. A petition con
taining the signatures of not less than 25 taxpayers 
of the proposed district must be presented at a regu
lar meeting of the county court. The need for such 
a district is determined by the county court at a 
hearing that must be held not sooner than 30 days 
and not later than GO days after the petition is pre
sented. Creation of the district must be approved 
by the voters in the district at a special election to 
be held not more than 5 days after the hearing. 

A board of five trustees appointed by the county 
court manages the affairs of the district, employs 
persor ..• el, and estimates the annual budget. Taxes 
for the operation of the district are levied after ap
proval by the county court and the health officer 
on the board. These taxes may not exceed 1Yl! mills 
per dollar of assessed valuation within the distriot. 

Counties may also contract with cities, vector
control districts, and othel' counties on any matter 
incidfmt to control of r-ublic-health vectors. The 
provisions of the Oregon Vector Control law are 
given in Oregon Revised Statutes, chapter 452, 

1959. 
The Idaho Mosquito Abatement Act requires 
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that a petition signed by 10 percent of the qualified 
reRidents of the proposed district be presented to 
the board of county commissioners. A district may 
include one or more ('ounties 01' sections thereof. 
If, after publication of this petition, no written pro
tests are reeeived withiu 30 days, an election is then 
held. If protests are reeeived, an election must be 
held Iij days after a publie hearing. A board of five 
trllstees is appoillted by the eounty eommissioners 

if the district is approved by a majority vote. The 
trustees manage the affairs of the district, employ 
personnel, and estimate the required budget for the 
next year. Taxes for operation of thp, district are 
levied after approval by the county commissioners 
and the State Department of Health. Taxes may 
not exceed .5 mills pel' dollar of assessed property 
yaluation. Provisions of the Idaho laws are given 
in Idaho Code, chapter 29, 1959. 

NATURAL mSTORY OF lUOSQUITOES 

All mosquitoes hlw(' t\,fO wings, a body partially 
eo\'ered \\'ith scales, and an elongated proboscis 
used in ferding. Anothel' common characteristie is 
that they spend part of their life cycle in water. The 
types of watrl' in whieh the larvae are found \'ary 
wielely. Some genera such as C1tieJ', Cui1'sela, and 
Anopheles lay their eggs on permanent 01' semi
pennanent bodies of water, whereas others sueh as 
A edes usually deposit their eggs on moist soil or 
arras above thr water level in tempol'ary pools or 
marshrs. 

All mosquitoes pass through a eomplete meta
morphosis consisting of foUl' stages-the egg, the 
larva 01' wriggler, the pupa or tumbler, and the 
adult 01' imngo. 

EGGS 

:\ [osquitors lay their eggs in batches of about 
50 to ;200. Thr eggs of C1iler (fig. 1), Coquillellidia, 
and CuliseLa are laid in mrts on the surface of the 
water. The female rests on the water and eements 
each rgg in an upright position in the raft 1S it is 
laid. The rggs of these three genera usually hateh 
ill about ;2 to 4 days depending on the tempemture. 
The eggs of Anopheles arc laid singly on the surface 
of the water and hatch in about the same period of 
time. 

The eggs of most Aedes species are laid on moist 
s(.\il in areas where they will be flooded by waters 
f!'(.lm irrigation, rising riwrs, min, or melting snow. 
Eggs of some Aedes speries may remain viable for 
as long as 4 years if they arc ll:)t flooded (104). On 
flooding they may hateh in minutes. Some Aedes 
spe('ies may lay eggs se'.'cral times during a season 
if faVOl'llble locations for egg deposition are available. 

Eggs of many Aedes species do not hatch unle8s 
the oxygen lcvel of the water in which they are im. 

mersed is lowered (107, 156). The reduction of the 
oxygen to the required level occurs in nature in 
shallow water containing organic debris and bac
teria. Food for the newly hatched larvae is often 
more abundant in shallow water, and the lowered 
oxygen requirement insures that the eggs will 
usually hatch in this environment and not in run
ning water or deep water where the larvae would 
not survive. A reduction in the oxygen level of the 
water is not effective in causing hatching of some 
Aedes species until a summer diapause is broken by 
exposUl'e to rather low temperature (188). Some 
mosquitoes require a blood meal before they will 
lay eggs, but seveml species are able to deposit eggs 
without it (66). 

LARVAE 

The larvae of all mosquitoes are aquatic and 
nearly all are free swimming. Larvae usually obtain 
ail' through a tube, which extends through the sur
face of the water, or by means of a shorter type of 

B 


FIGURE l..-Mosquito eggs: A, Culex,' B, Aedes; C, Anopheles. 



6 TECHNICAL BULLETIN 1447, U.S. DEPT. OF AGlUCULTURE 

air-intake apparatus. AbOllt 4 to 1<1 days are re
quired for larval development of most species. During 
this period the larva grows and sheds its skin foUl' 
times. Larvae {If Coquillelliclin perlurbans, which 
attac'h to the roots o[ aquatic plants, and Aedes 
s'iel'rensis, which oc('ur in tree holes, usually over
winter in the larval stage. 

The food of mosquito larvae consists of minute 
plauts, animals, and organic debris and is obtained 
by using the mouth bl'Ushes. The larvae ean also 
utilize pme eultlll'es of various organisms (.13). Some 
spreirs sueh as Psol'ophol'n dNata (1".) arc predaecous 
on othC'l' mosquito lrlrvae. The nutritional require
ments have been reported for only a few species 

(2·4tn. 

POl>AE 

Thr pupa or tumbler (fig. :2) is also aquatie and 
appear::; with tht' fourth molt. In most spec-ies air 
is ohtainNI through n pair of trumpets at the smfnce 
of the watl'r. Coquillellidia species have breathing 
tubes adapted to penetrate submC'l'gl'd plant tissue, 
",hC'l'e tlH.'Y attach until ready to emerge. Pupal 
den'lopment is lIswtlh· ('ompleted in abouL ~ c.l:tys 
but nt:'ies ('ollsi{kmbly with the species and water 
tempC'I'atme. Pupae tnkt' no food. 

l\DULTS 

.\ ::;l'ries of six sLylets partially enelosecl in the 
lttbium of thl' probostis ~fig. :)) is used by the female 
to pl'netmte the skin and draw the blood of the 
host. The 'iulxillne are the main piercing organs. 
The tubt' through whieh the blood is drawn is formed 
by the labmm. Tht' labium does not enter the 
wound but ads us a guide ror the stylets. Salivary 
fluid dist'harged through a ennnJ in the hypopharynx 
preyents the blood from coagulating. The itching 
sensation resulting from the bite is caused by this 
fluid. 

Females mny also feed on flower Ileetal' and 
various plant juiees (40). Xewly emerged Aedes 
dors(llis adults have been observed feeding in large 
numbers on willow catkins and other flowers in 
e,\lstNIl Oregon. Similar feeding habits have been 
noted in othN speeies (/24, 125,212). Certn.in plants 
han' inereased the longevity of mosquitoes in the 
laboratory (208). The behavior of mosquitoes in 
relation to blood feeding has been reviewed by 
several workers (143,158,198). 

The male mosquito does not have mouth parts 
capable of piercing the skin. Males can usually be 
distinguished from females by their bushy antennae 
and differences in the length and shape of the palpi 
(fig. 4). :!\Iost males apparently obtain their food 
from flower nectar and plant juices. Both male and 
female mosquitoes can be kept alive in the laboratory 
for considerable periods on sugar or honey-water 
solutions or raisins. Some mosquitoes can also 
utilize dry sugar (87). 

lVlATING 

:;\Iost mosquitoes usually mate from 1 to 3 days 
after emergence. Their age and conditions under 
whieh they mate vary considerably with the species. 
}Unks of many genera form compact swarms when 
the light reaehes (L certain intensity in the morning 
and evening. These swarms, which may be of several 
well-defined shapes, have been commonly referred 
to as "mating swarms." However, based on many 
observations of mosquito matings and from an 
analysis of the literature on the subject, Nielsen 
and Haeger (202) suggested that mating may occur 
when the female is in flight for a number of reasons 
and that male swarms are not a major occasion for 
mating. l\'[ating has been observed in male swarms 
of many species, but this occurs only when the 
females fly near or into the swarms. The flight sound 
of a female has been shown by Roth (236) to be 

FIGURE 2.-Mosquito pupa. 

http:Certn.in
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observations made along a canyon road these two 
species were numerous at 15 miles but present only 
in small numbers at 30 miles [!'Om the nearest 
breeding places. Studies on the flight range of A. 
vexans and several other species have been made 
by Clarke (74). A ecles species mat'ked with fluorescent 
dye in !L California test were t'Ccovered 20 miles Ol" 

more from the area where the dye was applied (248). 
l\Iales of Coquillell1'dia pel'lurbans and A. vexans 
were collected in It New .Jersey light trap placed 
on a lighthouse 8.2 miles f!'Om the nearest land 
(185). 

Bailey et al. (11) found that Culex lal'salis in 
California had an effective flight range of 10 miles 

A 
labium l'tt--\--mandlble 

hYPoPharynx;-t-~~~~Lt-maxilla 

salivary gutter 

FlGl'H~; :l.---- Ilcnd alld mouth parts, with ('ross section of 

pro\)(Js('is, of female mosquito. B 


neccssary before the male of Aedes aeflypl£ (L.) will 

attempt to mate. T\.liewer et al. (171) found that 

the f('mitles of Culisela inomala produced a sex 

pherornon(' that attraded the males. ~ lales were 

found to produ('e It phcl'Ol11one that attracted the 

[cm[11(,8 in 11 study of threQ spec'ics of Culex by 

Gjullin et al. ~115), 


~[ale swarming o('e'ut·s in se\'eml specics of Aedes, 
Cule.r. ~JnofJllI:les. Coquillellidia, and C1llisela, but 
se\'eral investigators indicate that males of Culisela 
inornala do not Swurm. Bees and Onishi (224) found 
that males hateh('d from the Same egg rafts as the 
females. emerg('d from 6 to 12 hours earlier, and 
mated sometin1('s within 1 or :2 minutes after the 
femal(' hnd emerged. Females of this species have 0 
been shown by Kliewer et al. (171) to produce a 
volatile substanee that at.tracts the males. 

FLIGHT HABITS 

The flight behavior of mosquitoes depends on 
the speeies, population pressure, food supply, 
weather ('onditions, and other factors. Information 
is available for only a few species. Aedes L'cxans and 
.flo sliclicus females marked with a stain shortly 
after emergence near the Columbia River were 

FIGURE 4.-Head and appendages: ~1, Aedes female; B,
recovered 5 miles away 24 hours later (253). In .I1nopheles female; C, Aedes male; D, A1wpheles male. 
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in 48 hours with down winds nt 2 to 7 miles per hoUl" 
and a maximum range of 15.75 miles with down
winds at O.:~ to :~.fi miles per hour. Limited upwind 
movem('nt of this species agninst winds as high as 
5 mil('s per hour was also observed. They estimnted 
a likely dispersal of 20 to 25 miles in the Sacrnmento 
Vall('y in Cn.lifOl·nin. In studies of the dispersal of 
adults of this sp('C'i('s int.o an area uncl~rgoing lar
viC'ide tr('ntmrnts the maximum reco,·ery clistanee 
'was 9.n milrs (83). 

In Ororgia !lud Floridlt, frm::t1rs of Aedes laenior
hynclt71s (Wi('(\('mann)-lt spel'ies not oC'C'ulTing in 
thr Xodhw('st~·\\'('re markrd with l'tH\ioaeti,·e 
phosphorus as larvar. They migratrd a maximum 
or ~;i milNl, whereas malrs moved a maximum of ;) 
miles (88, 217), Femn,l(,s of lhis sp('drs f('e(\ ex
tensi,·('\y on flower Metar bdOl'e migrnting (12.5). 
~tnny s{Jecil's fly \)('tw('('n sunset and sunrisl' (112). 
Ji'mther informal ion on flip;ht habits is p;i\"rn under 
each species (\('sl'l·iption. 

LONGEVITY OF ADCLTS 

The lifesp:tn of thl' mosquito under natmal ('on
ditions lkpen(\s lai:gely on :wnilnbility of food and 
shelter and pre'·!tilinp; w(,lltlwr ('ontiitions. 'Csually 
mal('s rmerge sooner and also (\i(' sooner than fe
mnlt'~. Durinp; thr r('p;lilnr breeding srason the 

l\'IOSQIDTOES 

ENCEPHAI,ITIS 

\Vestern equine and f't. Louis rncephalitis arc 
mosquito-borne yirus diseases of the central nervous 
system. f'ympt0111s of severe infections may include 
stHr neck, high fever, heatiaehe, drowsiness, and 
coma. f'mnll children may sutTer se,·ere delayed 
physieal !Uld I11rnta\ a[trr~fTeds. The mortality tate 
for ,Y('stern equine ence~J1Ullitis (\VEE) ranges from 
5 to 15 per('('nt for 11lur,ans and 20 to :30 percent for 
horses (22). A ~- to ll-percent mortality rate for 
humans has been reported for St. Louis eneephalitis 
(SLl~). 

WEE und RLE were first isolated from fielcl
eolleeted mosquitoes in an epidemic area during 
the Yakima Valley outbreak in 1940 by Hammon 
et al. (J SO). They were isolated from Culex farsalis 
and C. pipicns Pl:71iells. 'WEE and SLE huye since 
been isolated from seveml other species. Isolations 
from species occurring in the Northwest include 

average mosquito probably lives only a few weeks. 

Species that hibernate naturally live for several 

months. 


The longevity of Aedes ve.rans and 11. slicticus 
hns been studied by stnining newly emerged adults 
near their breeding areas (253). There appeared 
to be no great difference in their longevity. Nu
merous females of both spec-ies were taken after 
30 to GO clays [lnd a few of each were captured 
104 to 11:3 days nfter being stained. The longest 
rrc-ord for males was a single specimen of 1i. 
sliclicus taken 94 days after staining. In the labor
atory numerous speeies ha,ye remained alive for a 
month or more. 

HIBEUNATION 

:. rost C'lllc.r, Anopheles, and Cul7'sefa females 
hibrrnate in food-stornge cellars, subfloor spaC'es, 
basements, old mine~, C'ftveS, mammal burrows, 
roek piles, and similm· places (64·, 244)· In Nevada, 
Cule.r. el'yfhrollwra.t overwinters as larvae (61). 

~lost 11 des speeies found in the Xorthwest over
winter as eggs in soil and debris. Aedes siel'rensis 
overwinters in the egg stage in the colder parts of 
its rnnge but may also overwinter as lalTae or eggs 
in wanner areas (67). In the Southern States no 
true hibernation oeeurs in some species. 

AND DISEASES 

WEE and SLE from Aedes dorsalis (127, 128, 131, 
268), whieh probably includes the subsequently 
reestablished ii. lIIelanimon species (36), and WEE 
f!"Om Culisela inornala (129). :'Iany othel" species 
of se,'eral genera have been capable experiment~lly 
of transmitting WEE and SLE (59, 92, 126). C. 
larsalis is considered the primary vector of these 
viruses and is apparently a very efficient transmitter 
of WEE (266). C. p. IJipiens was also a vector of 
SLE in six States, and Culex niaripalpus Theobald 
has been an importn,nt vector in Florida (23). Cali
fornia enceph:1litis has also occurred in several 
States in the :'Iidwest. 

:\[an and horses usually contract all these diseases 
under conditions that include high prevailing tem
peratures, large mosquito populations, and an ade
quate bird population with a high rate of virus in
fection. Thomas and Eklund (267) demonstrated 
that garter snakes may serve as natural over
wintering mechanisms for WEE virus. 
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:MALARIA 

~lalaria, is no longer an important disease in the 
l'nit('d States. In 19:")5 there were 477 cases reported 
by th(' Publie Health Service and foul' of these were 
indi~enol1s. In 19:")6 t,here were ~34 cases and the 
Ilumb('t" of indigenous cases was not reported. In 
H);")S there wcre 7'2 confirmed and presumptive 
eases, of ",hi('h three were indigenous. .Four eases 
resu1t('d from blood tmnsfusions and the others 
O('('lllTNI ill foreign ciyilians and military personnel 
on forC'ign duty (45). 

This disease was probabl.y brought into the 
KOI"thwest about l~aO? (242, 252). It was fatal to 
It large numbel' of the native population that con
traded it lind had an important; bearing on the 
early history of thc region. Apparcntly it is not 
known how it first reaehcd the l\orthwest, but it 
was most likely brought by wagon truins eoming 
to the Oregon tcnitory from Indcpendenee, ~Io. 

:\Inlaria wus first requircd to be reported to the 

State Health Officcr in Washington in 191i") and in 

Or('goll in 19JK A total of ;")78 eases, cxelusive of 

those with histories of rccurrence or infection from 

outside the !:'ltnte, had been reported in Oregon by 

lO·t·l (1 W). Thirty-four eases werc reported in 

Washington betw('en :19;i;; and 1944 and 20 eases 

in Idaho betweenW:36 and 19-14. 


.:ll1opheles freebomi has been eonsidered the main 

v('ctor of malaria in the area, but A. 7J1mclipcnnis 

may also ha\'e been a veetor (123). 


NATURAL ENEMIES 

:\[osquitoes ha\'e many natural encmies. The 
adults m'c attac'kecl by birds, bats, dragonflies, 
pathogenic' organisms, ancl various other animal 
and plunt spccies. However, none of thcse have 
been highly efTeetive. The Ian'al and pupal stages 
arc cl.ten 01' destroyed by plants, hUTnl or nymphal 
stag('s of other insects, and many species of patho
gellie fungi and bacteria (142, 160, 189, 191). 

Th(' mosquito fish or top minnow (Ga.mbusia af
finis (Baird &: Girard) has been used intermittently 
sinee HHO fOl' the control of mosquitoes. Its ef

~ LI':~1, .1., and LE~;, D. ~1l$SI6N HE:COHO nOOK. Methodist 
Episc. Churl'h, Willnmette Sta., Oreg. Ter., X.A. 1834-37. 
[l\lnnu;;cript.1 

OTHER DISEASES 

:Mosquitoes have also been incriminated in the 
transmission and maintenance of several other 
diseases or parasites of man and animals. The 
viruses include yollow feyer, dengue, fowl pox of 
poultry, rabbit myxomatosis, and Rift Valley fever 
(enzootic hepatitis) of sheep and other animals. 
Apparently fowl pox is present in the Northwest. 
Seveml species are apparently capable of trans
mitt,ing fowl pox of chickens (192). However, present 
poultry management practices have reduced its 
importance. 

Filariasis (Wuchereria spp.) of hummis and 
marial hem-tworm (Dirojilaria immitis (Leidy» of 
dogs and other carnivores are also transmitted by 
mosquitoes. Only the dog heartworm is present in 
the United States, except in persons arriving from 
the Tropics, and it is apparently rare in the North
west. Othel' diseases include tularemia of man and 
othcr animals and anaplasmosis of cattle. Anaplas
mosis is a very important disease and is present over 
most of 'Washington, Oregon, ancl Idaho. However, 
little is known about the importance of mosquitoes 
in its transmission. 

Although each disease is often transmitted by a 
different mosquito species, Culex pirJiens pipiens, 
.Aedes vemus, and especially A. aegypti are known 
to be important tmnsmitters of several maladies. 
It would seem likely that mosquitoes are more 
important in the transmission and maintenance of 
diseases of man and animals than is presently known 
or suspected. 

OF MOSQUITOES 

fectiveness as an exterminator of mosquito larvae is 
determined by abundance of food, kind and amount 
of vegetation, physical and chemical properties of 
the water, and other factors. Rees (221) examined 
the stomach contents of 259 field-collected Gam
busia specimens and found more than 50 kinds of 
plant and animal species. His observations indicated 
that the selected food of the fish is not always the 
mosquito larva. The fish is not effective in dense 
vegetation and often avoids shaded areas. Under 
most conditions Gamb71sia cannot be relied upon 
as a single control agent. However, it can be of much 
value. 

:Mosquito larvae are also preyed upon by their 
own kind. Psorophora ciliata (F.) and P. howarclii 
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suHiciently pathogenic to have potential value in
Coquillett will readily l1ttack other larvae. Species 

controlling mosquitoes. Information on many of the
in the genus ']'o.l'Ol'hynchites (111 egarhin1lS of some 

ciliated protozoa species has been reported by
authors) also attack other mosquito larvae, and one 


speeies, ']'. bl'cui]Jalp1ts Theobald, was introduced Corliss (76, 77), Kellen et a1. (166), and Lipa (183). 


Not much is known about viruses of mosquitoes.
into Hawaii by Bonnet and Hu (37) as an aid in the 

control of Aedcs albopicius (Skuse). Members of 	 The encephalitis viruses do not appeal' to affect 

the adult female mosquitoes that transmit them
the midge family Chaoboridae also feed on mos

(266). The same is also !tpparently true of yellow
quito larvae. Eucol'clhra undcl'woodi Underwood, 

fever, dengue, and other viruses (255). However,
for example, is common in the Northwest and breeds 

in assoc'iation with. A.celes siel'l'ensis and several other viruses pathogenic to the larvae of certain Aedes 

species. Bonnet and r.lukaida (88) showed that the 	 spp. have been repOl-ted by Clark et a1. (73), Chap

man et a1. (69), and Kellen et a1. (161,162).
copepod (Mesvcyclops obsolelus (Koeh)) waf) an 

etTeetive htl'\,ttl predator in the laboratory. Some Little research was conducted on diseases of 

plants sueh as bladderwort (Ulricularia) capture mosquitoes of the west coast prior to about 1960. 

(tlle! destroy mosquito larvae but apparently not in According to Kellen (160), for example, there was 

only one record of diseased mosquitoes in California
sufficient numbers to be of much value. Larvae and 

prior to his observation,.; in 1959. During that
adults are also pl.l,J'nsitized by various species of 

mites (72, 9.1, 145), but they do not appear to atTect, 	 period he found a number of microsporidian parasites 

mosquito populations to any extent. 	 (Thelohan1:a spp.) attacking several mosquito species. 

Several new species of Theloham:a (Nosematidae)
Thet'e arc at least three dozen pathogenic and 

the have been described 01' characterized by Kellen
nonpathogenic' organisms of mosquitoes in 

and Lipa (163) and I(ellen and Wills (165). Re
United States. The pathogenie ::;peeies sueh as are 

search by Kellen and 1\lyers (164) on Bacillus
found in the fungal genus Coelol1lo/l1yce,~ are of in

terest in the control of mosquitoes. This group is 	 sphael'icus Neide indicates this organism also has 

certain potential value in mosquito control. Although
highly speeialized, n,ttacking the larval and adult 

stages of mosquitoes and a few other insects. An the bacterium was isolated from larvae of Culiseta 

inciclens, it was later shown to be pathogenic to a
ex('ellent review by Coueh and Umphlett (78) 

points out the possible usc of the organisms in number of other genera and species. Tanada (264) 

m0squito ('ontrol. Species of Coelomomyccs infect reviewed the microbial control of insect pests. 

numerous species and several genen-I, of mosquitoes Although much remains to be learned about 

host-parasite relationships, many of the pathogens
(71). 

appear to attack only the larval stage of the mos
~[osquitoes are also subject to protozoan infec

quito and to be rather host specific. Some of the
tions. According to \Veiser (278), both Cldex and 

Anopheles have been parasitized by Caullel'yella species also appear to be sufficiently pathogenic 

to be of interest to mosquito-control agencies, and
anop/telis Hesse and C. pipicntis Bresslau &: Busch

kiel. Some species are also attacked by Lanlccstcria some of them may prove valuable if methods can 

be found to successfully manipulate them in the
c1llicis Ross. Several ciliates attaeh. a number of 


species and genera of mosquitoes. Some of them are field. 


MOSQUITO SURVEYS 

of breeding places, accessibility to them, type of
:'Mosquito surveys of the areas to be controlled 

must be made before contt'ol measures are begun. terrain, and other factors that might affect the con

They should be conduded by an entomologist or trol program. 
Control of important breeding places in the area

specialist, familiar with the biology and habits of 
may be practical before extensive surveys have been

mosquitoes. Larvae and adults should first be col
completed, but large-scale operations without ade

lected and identified at intervals during the season 

so as to obtain as much information as possible on quate information can be wasteful and may result 

the species present, their abundance, and importance 	 in the loss of public confidence and support. Surveys 

of the area should be repeated in succeeding years
as a pest. Information should be recorded on location 
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until a thorough knowledge of the problems has 
been obtained. 

EGG COLLECTIONS 

The amount of Aedes breeding can be determined 
to some extent by sampling the top layer of soil 
and debris for eggs. This method can be of value in 
special locations but is often more time consuming 
and less aeclI!'ate than larval sampling. Several 
methods have been devised for this purpose. In 
one method the soil samples are nm through a 
scries of three ('oncentric screen cylinders, which 
opemte in a water bath, and then through a salt 
flotation PI'O(,CSS in a machine devised for egg sur
veys by Horsfall (/46). A vacuum cleaner has also 
beell lIs('d to pic'k up eggs fl'Om the soil, and shaker 
sereens remove the bulk of the soil in equipment 
desc'ribed by Husbands (150). A modified gmin 
eleaner removes the eggs from soil samples in a 
method employed by GjuUin (103). A micros('ope 
is u&ed to re('ovel' eggs from the final product in all 
three methods. 

rnformation on species and their abundance can 
also be obtained by flooding soil and debris samples 
from sllspected breeding areas. Eggs of many species 
will hatch within minutes aftel' they are flooded in 
summer. Samples taken in spring and fall will 
usually have to be hele! at warmer temperatures for 
it. w(,ek 01' 1I10l'e before flooding. Drying and I'eflood
ing may also be IH'rE':;stu'y to obtain complete hatch
ing of these samples. Several speeies that develop 
in snow water pools produce only one generation a 
year, and samples taken in the fall may require 
exposure to ('ole! temperatures in order to hatch. 

LAUVAL COLLECTIONS 

Larvae are collected to obtain information on the 
locations of breeding places, the species present, 
and their abundance. A sel'jes of dips at each loca
tion will provide information on the species, and 
,,')unts of the larvae per dip will give an estimate of 
abundance. Locations of breeding places in rural 
areas can be recorded on sections of large-scale maps 
showing the township and the section. Colors or 
symbols t'an be used to indicate light or heavy 
breeding and other important data. A file of such 
information is a, quick reference and serves as a val
uable record if kept up to date. 

Breeding places arc generally permanent or 
temporary. However, the status of a given area 

may change over a period of time. Anopheles, Culex, 
Culiseta, and Coquillettidia develop typically in 
permanent breeding places and Aedes species in 
places that are normally flooded only for short 
periods. :Most of these floods occur only once a yeai' 
and produce one brood of Aedes, but additional 
hatches of some species may occur if they are floodod 
more than once as in il'l'igation practices. 

HAND COLLECTIONS OI;'ADULTS 

Collecting mosquitoes while they are attempting 
to bitt' j~ one of the simplest methods of obtaining 
information on abundance and biting habits of 
some species. Collections may be made with a 
chloroform tube or some other type of killing bottle. 
An effective method is to collect as many mos
quitoes as possible as they alight to bite during a 
lO-minute period. Comparative information may 
be obtained if collections are made in a series of 
selected locations at the same time of the day or 
night. A flashlight or other light source will be 
helpful if night collections are to be made. 

If collection 011 humans is for comparative pur
poses, the attraction potential of the individual 
should be detm'mined, since differen~ individuals 
do not attmct the same Ilumber of mosquitoes. The 
same kind and color of clothing should be worn for 
each sampling period. The number of mosquitoes 
collected may also be affected by the dexterity of 
the collector. 

La,l1ding counts on humans are also useful for 
obtaining information 011 mosquitoes that attack 
during daylight. The usual procedure is to count 
the number of mosquitoes resting on the front of 
the trousers at each location. Two people working 
together may obtain similar information by count
ing the mosquitoes landing on each other. 

Culex and Anopheles adults rest in dark corners of 
buildings, in subfloor spaces, under bridges, and 
other similar places during daylight. Collections of 
mosquitoes from each of such locations with a suc
tion tube will yield information on species and 
abundance. One-foot-cube wooden boxes with one 
side left open have been used to provide uniform 
resting stations for this type of mosquito survey. 
The boxes are painted red inside and out and are 
usually placed on the ground in shaded locations 
(121). Mosquitoes should be collected in the morning 
because heat may cause them to move to cooler 
locations. An IS-inch square of Plexiglas to which 
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a handle has been attached can be placed over the 
open end of the box (12) .. The mosquitoes may then 
be readily collected after chloroform has been intro
duced. 

Information on some species of Gule.!: can also 
be obtained by colleeting the mosquitoes as they 
alight on the eollector. Other species do not or
dinarily leave their shelters before sunset, and they 
begin to retul'll to them before sunrise (112). Col
lections made during the day would therefore yield 
less information. 

TRAP COLT.JECTIONS OF ADULTS 

The ~ew Jersey-type light trap is very useful for 

sampling populations of many mosquito species. 

The tmps are plaC'ecl ill strategic pitLC'es throughout 

the area and are operated one or more nights a week. 

They should be lHuq in open spaees with the light 

5 or 6 feet above the ground and in locations where 

the light from the trap will not compete with other 

lights. The current for operating the light und fan 

in these traps can be switched off and on manually. 

but it is usually more convenient to equip the trap 

with !Ul electric eye 01' time clock switch. 


If weather conditions vary considerably, the num
bers taken in trap collections may be variable and 
may not reflect the aetual populations present un
less the traps are operated more than once a week. 
Faetol's affecting t.he collecting efficiency of this 
type of trap have been studied by Barl' et al. (18). 
Large numbers of mosquitoes ancl other insects will 
often be collected in these traps. 

To reduce the time required for handling mos
quitoes in large t'ollections, one-half or one-fourth 
of the catch can be identified to give reasonably 
accurate totals (39). The traps often do not give 
reliable data on the relative abundance of different 
species since some are more attracted to light than 

COLLECTING, PRESERVING, 

COLLECTION 

Specimens t.o be prepared for study in the labora
tory or to be preserved for a reference collection 
must receive special ttttcntion if they are to serve 
their purpose. 

others (149). Also, in some areas 01' at certain times 
the mosquitoes are not active at night because of 
lower temperatures. 

A portable light trap operated by a cal' battery 
may be used where line current is not available (243). 
Smaller traps of this type are operated by dry cell 
or 6-vol t C'ar batteries (201, 2(2) .. 

Carbon dioxide is stimulating to many species 
of mosquitoes, and the numbers taken in light traps 
can be inereased by plaeing a pieee of dry ice on or 
ncar a trap. A signifieant increase in the numbers 
collected is produc'ed by the release of 125 ml. of 
this gas per minute (49). 

lIosquitoes may al!:io be captured alive in a large 
trap mounted on a two-wheeled trailer (228). This 
trap is a modification of the New Jersey-type light 
trap, but the mosquitoes do not have to pass through 
the blades of a fan. 

Chamberlain and Lawson (58) designed a rotating 
trap operated by a gasoline or electric motor with 
two or four projecting arms to which screen nets 
are attached. Cloth bags are fastened to the small 
open end of the funnel to hold the captured insects. 
The nets may be adjusted to operate at various 
levels. By mounting one cone of this trap on the 
fender of an automobile, continuous samples of the 
mosquito population can be taken. A 2- by 8-foot 
screen funnel t,rap mounted on the cab of a pickup 
truck has been used by Provost (217) to collect 
mosquitoes. 

Several animal-baited traps have been used to 
collect mosquitoes (186). Data on A.nopheles species 
that do not remain in accessible shelters during the 
day have been obtained in the Tropics by this 
method. The l\1alaise trap has also been used suc
cessfully for mosquito surveys (41) and has been 
more effective than animal-baited traps for some 
species (85). Four sampling methods to measure 
Culex tarsalis adult popu\t.. 'ions have been com
pared by Hayes et al. (136). 

AND IDENTIFYING SPECIMENS 

Larvae and Pupae 

A white enamel dipper with a smooth stick about 
3 feet long inserted in the handle is a convenient 
implement for collecting mosquito larvae and pupae. 
They may be removed from the dipper with an eye 
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dropper. The tip of an OI'dinary eye dropper is 
usually too small to suck in full-grown mosquito 
llll'vae or pupae. The opening can be enlarged by 
breaking ofT the glass tip. The edges should be fire
polished. 

The larvae and pupae can usually be reared in 
the laboratory. Since young larvae ure often diffi
eult to id~ntify, they should be reared to the fourth 
inst.lr. F(lr eOlTect identification it is often neces
sary to r~ar the larvae individuall~T so that the 
larva1 11ntl pupal skins cun be stwed and assoeiated 
wit;, lite emerging adults. 

.Adults 

The most useful specimens of adult mosquitoes 
arl' thosl' prl'parl'd ns soon as they m'e killed or 
colll'l'ted. Thosl' rl'ared from pupae should not be 
killl'c\ for about :!·l hours after' emergence to allow 
thl'm time to hardl'n. 

Chloroform is widely used as a killing agl'nt for 
adults. A satisfactory killing eontainer can be made 
by plaeing a hyer of eut rubberbands or other small 
pieeC's of rubber about one-half inC'h deep in the 
bottom of a strong glass tube, 1 to :2 inches in di
ameter. Pour in enough chloroform to cover the 
rubbC'r pieces and dose with a eork or rubber stoppC'r. 
\YI1('!l til(' (,hloroform has been absorbed by the 
rubbC'r, tQmp in a plug of cotton. On top of the 
('of ton placC' a I)('rforated disk of stiff paper cut to 
fiJI thl' tube tightly. Such a eontainer will usually 
last se\"C'ral days before it nC'cds rceharging with 
<-hloroform . .A fe\\T strips of soft tissuc paper placed 
.in the killing; tube will help lessen damage to the 
inseets. 

Another hand-('olle('tion device is a suetion or 
aspirator tube macIc out, of it glass or clear plastic 
tube, one-half to three-fourths inch in diameter and 
1~ to 16 inC'hes long. OYer one end of the tube is 
plileed a piecc of cheesecloth and a rubber tube over 
that. :\Iosquitoes ean. then be su('ked into the as
pirator tube and blown into the chloroform tube 
to be killed. 

After a few specimens have been killed in the 
chloroform tube, they should be transferred to a 
small container. A pill box containing pieces of 
soft tissue papC'r placed over cotton is commonly 
used. The mosquitoes are placed between the layers 
of tissue. Without the tissue paper the tarsal claws 
may ding to the strands of cotton and may be 

broken. 'With proper eare the tissue can be used 
alone. Care should also be taken with the specimens, 
as scales and hairs needed for identification are 
easily rubbed off. 

Adults to be retained in per'manent collections 
are best mounted on a minuten pin stuek into a 
small piece of eork, through which is passed a larger 
pin. A Xo. :~ entomologieal pin is generally the best 
size for' holding the cork. The tip of the minuten 
pin is then inserted through the thorax from the 
underside of the mosquito. 

The mounted specimens should be carefully 
labeled and placed in a tightly closed insect box. 
The stored specimens should be protected from in
sect pests and dampness. Naphthalene, paradi
chlorobenzene, or lindane crystals or dichlorvos-im
pregnated strips placed in a periorated container 
or doth bag securely fastened in one corner of the 
insect box will prevent damage from insect in
truders. These fumigants must be renewed oc
casionally. 

PRESERVATION 

Ethyl alcohol, 70 to 80 percent, is probably most 
widely used to kill and preserve mosquito larvae 
and pupae. Hot, but not boiling, water is usually 
preferred for killing whem feasible. Some workers 
usC' till' KAAD formula (2.10) as a killing agent. This 
formula contains kC'msenC' (1 part), 95 percent iso
propyl alcohol (7-9 parts), glacial acetic acid (1 part). 
and clioxanc (1 part). Whatever' killing agent it :~'<ed, 
it should act rapidly or else the larvae may enew 

ofT their lateral hairs or other body parts. 


The KAAD formula or Cellosolve (:2-ethoxyeth
anol) kills much more rapidly than alcohol but of 
Course not so fast as hot water. If the specimens 
are to be stored for any length of time in alcohol, 
about 2 percent of glycerin should be added. Another 
solution for killing and storage of larvae has been 
described by Beirne (£5). It contains 95 percent 
ethyl alcohol (8 parts), distilled water (5 parts), 
glycerin (1 part), and glacial acetic acid (1 part). 

Ethyl alcohol (70-80 percent) is also probably 
the most widely used dehydrating material. How
ever', Cellosolve is being used by a number of workers 
and in many respects is more useful than alcohol 
since it can be used as a killing, dehydrating, and 
clearing agent. Prolonged breathing of the vapors 
should be avoided. There are a number of materials 
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such as xylene, beechwood creosote, phenol, or lacto
phenol and the oils of cedarwood, wintergreen, and 
c!O\'C that ('all and have been used as clearing agents. 
In any ense, dehydration and clearing arc impl"Oved 
by puncturing or otherwise op('ning the hody ('fixity 
of the hU·\'ll('. Howe\'er, if thi::; is not done with ('lll'(, , 
important identifiention elmmeters may be 
destroyed. Also, most: workers eu! til(' abdomen just 
abo\'p the eighth segment during l'ither the ('learing 
or mounting pro('ess so as to obhlin a lateral view 
of the siphon and end segment::;. Balsam is probably 
thl' most widl'ly used tnounlant; howl'ver, euparal, 
poly\'inyl a\('ohol, and simihll' materials arc often 

USl'd. 
Although therl' are numerous procedures for 

mounting mosquilo larnle. the following will serve 
as l';(amples. :\ 1atlwson If91) used hot water to 
kill the lan'lH', al('ohol. :m pereent through absolute, 
to (\('hydmte. and t'upaml as the mounltwt. He 
also menl ioned using Cellusol\'e as a dehydra,\ ing 
and dearing ngpnt and [Jol.n'inyl nleohol as [1, mount

illl,!; medium. 
Burton (.i/) dpscrihed lwo mpthmls for making 

mounts of mosquito htr\'il('. OIH' \e('hnique includes 
::! hours' storage of the l:tr\,lH' in II dehydrating
('Icuring mixtlll'e ('onsisting of either 70 m!. of becc·h
wood ('reo~()t(' amI ~,) m!. of n.) pl'l'l'ent ethyl alcohol 
or 70 tnl. of nb~()\utc phenol and ::!,) m!. of !);) pereent 
alcohol. The Ian'ae an' then cle:ll'ed in bc('('hwood 
nco:-;\)tl' for sevenl1 minutes and mounted in either 
eup~\ral or din.llhane. The sCl'ond method im'oh'e::; 
! II(' UH' of lnetophenol as a, ('lea ring agent and poly
yinyl a\eohol as a dearinp: ap;ent and permanent 

mountant. 
Carpenter llnd LaC'as:-;e (;ill kill larnle in Pcter

:;en'~ K.\,\D solution. kaye them III the sol\ltion 
\)\'ernight. and then tmnsfer them to 70 to ~O per
('pnt ('thyl aleohol. The !:U'\'lLC are rinsed two or 
thrl'e tinles in alcohol, dehydra.led, deared for 10 
minutes in Ccllosoh·e. then mounted in balsam. 
T11est' :llithors stated thnt "water-soluble chloral 

gum arabic media and polyvinyl alcohol have not 
proved satisfactory." They also gave directions for 
prepttration of pupae, adults, and male terminalia. 
Middlekauff (/95) also described a method of making 
permanent mounts of mosquito larvae. 

l\iosquito tel'lninali:1. may be permanently mountcd 
by dearing first in ('old or hot potassium or sodi\lm 
hydroxide (5-:20 percent,), washing out the alkali 
by seyeml distilled-water rinses or neutmlizing in 
acPlie or other tll'id. then dehydrating, and monnting 
with the materia\::; 01' by the prot'eliures previously 
mentioned. 8in('e se\'eml :5J)et'ies elUl be separated 
only by dmraeters of the sexual appendages of the 
male adult, proper mounting of the terminalia may 
be \'ery important. Staining of the terminalia ren
ders many elmnlcter::; more easily seen. In fact, 
soniC workers ('onsider that staining is required to 
sepamtc some elosely rel:Lted spec'ies. Komp (17'6) 
des('ribed :1, method for sbtining, dissection, and 
mounting of the male terminalia of mosquitocs, 

IDENTIFICATION 

The prineipal adult eharaeters distinguishing the 
tlitTerent mosquito species are the shape, size, 
coloration. and scaling of the different body parts. 
:\ bincwular disseding mieros('opc with a magnifl
('at ion up to about ~;) X is neeessar? for satishrtory 
('xamination. For l'xamining l'ertain lalTal parts 
and :51ide mounts of mltle terminalia, a microscope 
with a magnifieation up to 400 X is often required. 
Good lighting is needed when high magnifieation is 

used. 
Tn the field a hand lens with a magnification of 

10 or 1:) X is s:ltisfact.ory for provisional identifi
cations. After some experience one may be able to 
identify some of t.he species with a hand lens or 
e\'en with the unaided eye. The keys in this bulletin, 
hJgether with the illustrations, should help to 

identify most mosquito speeies. 

HISTORY OF :MOSQUITO CONTROL 


The mo:-;quito problem along the Columbia, and 
Willal11etl<' Hiser:; has aJwa.ys se\'crely atTeeted the 
eity of Portland. Or('g. In In~4: some of thc civic
minded ('itizens requested assistanee from D. C. 
~rote, then head or the Entomology Department of 
On'gon ~tate r'niversity. His adviee :md guidanee 
at meetings of leading eitizens of Portland and 

~lnltnomah County helpcd to develop what even
tually becamc an effectivc community mosquito
control operation. :\lote also brought a supply of 
the mosquito fish ((iombusia, offin:is) from California 
and released them in the Portland area in )lurch 

1926. 
H. Ii. Riddel, a resident of Skamania County, 
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'Vilsll., was one of the pioneers in mosquito control 
in the Korthw('stel'll States. His interest in the 
mosquito problem in this ('otmtry led him to cor
rcspond with H. G. Dyar of thc Smithsonian In
stitution. /)Yllr, who had colleeted mosquitoes in 
Or£'~oll in H)W, pr()\'ided him with information On 
till' biolo~y :tlld breedin~ plae('s of th£' important 
SIJ('l'il'S in this arCH. In 19~7 Hidd('1 started It small 
mORquito-<'ontrol operation in Skamania County, 
and in I!):~() he was in ('hilr~l' of lield operations 1'01' 
thc' Pmtlllnd Chamber of Commen'e .\[osquito 
Contt'Ol Committet'. This ('ommittee, Ilf'aded by 
ChadeB Stidd, ('om:isted of tiJ(' Oregon :;;tate ento
mologist alld rt'prC'sC'ntati\'e::; of th£' ('ity of Port:land, 
.\lultllOIlHdl County, and .Jantzen B(,[t('h. It was 
rt'BpollBihlC' for miBing funds for the ('onl rol program 
for 1ll01'C' t han I () y('u.rs. 

n, H. Bradley of the fOl'll1er Bureau of Ento
mol()~y and I'lnllt Quaralltine, L'.H. Depart men t of 
A~I'i(,\llturC', yiRited the ImH'r Columbia Ri\'£'r in 
1!):1\). He ('o\l('('t('(1 HOIll(' of thC' more important PC'Rt 
spe('ieB and l1ladC' reeomml'nliationR that stimulated 
or~llnized Ildion, 

Be(,:.LuRC' little wits known of the biolo~'y and 
methodR of 1I10tlquito ('ontrol in tlwse \\'etllrl'll Stal('s, 
til<' LH. Department of A~ri('u\(un' \\'as asked to 
underl.akl' II. r(,SC'lLr('h pro~l':1m. In Inao ('on~ress 
approprialC'(\ fundR for t hese ill\'esti~alions. 

III 1n:~o W. \'. .Kill~ of the fOl'll1C1' BlIl'eau of 
Ent()Il1()lo~y and I'lnllt QuaralltilH' op('nC'd a labont
tory ill Portland alld made fL ~ months' tlul'\'ey of 
tlw lower Colulllbia River and ('a.stern Oregon. He 
t'xllmin£'(\ many breedin~ pln.{'('s in sC\'eral ('ounties 
Idon~ the Columbia Hi\'el' and Illade hundreds of 
lal'\'al [tlld adult coiled ions of mosquitoes for iclen-

CO~fJllON TYPES OF 

DifTC'l'C'nt types of mosqllito-('ontl'Ol problems 
O('l'lIJ' in the Xorth\\·C'st. III BOrnt' lU'£'as they arc 
('HlIs('(1 by floodwater. in others by irrigation, and 
in some by snow water pools . .\[osquitoes that 
hrl'ed ill pCI'manent or Hemipel'lnanent pools will 
ui:'ually be found in most loelditil's, 

FLOOD\VATER 

iI edes {'e.rans Hnd .:1, slicti('/I~, which de\'elop in 
hu~C' numben; along the bordel'S of the Columbia 
and other ri\'crs, create one of thc most important 

tifieation. Ael'ial pictllJ'es of mosquito-breeding 
areas bordering the Columbia Rivel' neal Portland, 
which were made under his dircction, were also vcry 
useful in investigation and eonl:rol operations. 

An allotmcnt of funds from the Civil Works Ad
min istration (261) in HJ:3:.h34 made it po::;sible to 
tarry on a Ittrge brush-<,Iearing pl'O~ram, whieh 
faeilitaled mosquito ('onl.l'ol in many arcas. This 
work was eondu('i;C'(\ in ?-.rultnomah, Columbia, and 
Tillamook Count.ies in Oregon and in Kitsap, 
Skamania, and Clark Countic!:i in ·Washington, 

An enabling net for the organization o[ mosquil;o
abatement distriets in Oregon was passed by thc 
~Hate legislatUl'C' in 1\)40. Becausc of opposition in 
many areas of thc State to any increase in taxes 
at that time, the act; stipulated that only (,OUlltiCS 
ha\'in~ an assessed ntluation of $100,000 or more 
eould forlll ahatcment distriets undcr this law. This 
law was amended in H);)9 so that any county can 
now organize a mosquito-abatcmcnt distriet under 
its I)l'O\'isions, A State mosquito-control law was 
p:u;sed in Idaho in 11):)9 and a 'Vashingtoll State 
law of 19:>7 war-:; amended in 19:)9. 

Orgrlnizcd mosquito control has bccn c[\,l'ried 011 

eontinually in Portland sinee 19aa and soon after 
that throughout ~[ultnomah Count,y. l\lajor mos
quito- and vcetor-eontrol organizations in 1965 
tot :tIed ahoul J;, in Oregon and scven in Washington. 
Idaho had only one organizcd but, inacti\'c district, 
There were, of ('our!:ie, numcrous small eommunities 
doing ('ontinuous 01' intcrmittent contl'Ol work. 

Thc mOl'lquito-l'ontrol investigations originally 
uncleltakcn by the U.S. Department of Agriculture 
at POItland in Ji);30 were transfcrred to Corvallis, 
Oreg., in 19-W and eontinued therc until 1968, when 
thc ::;tation was doscd. 

CONTROL PROBLEMS 

mosquito problems in this region. The larvae hateh 
in the spring 01' early summer when the streams 
overflow areas sueh as willow and cottonwood 
swalcs wherc the cggs havc been laid. The eggs of 
these spcc,ies are dormant when temperatures re
main bC'low 4:)°_.;,)0° F. (117), Partial dormancy of 
the eg~s may continue until some time in June so 
that only some of till' eggs arc hatched by floods 
oCt'ulTing in April 01' .\by. 

In some seasons the larger rivers may rise, rccede, 
and rise again to covel' the same egg beds and pro
duee an additional hatch. In other seasons two or 
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three s\lC'C'cssive rises may oecUl', eaeh of which is 
higher than the last. Females that emerge in the 
first. hatch may lay eggs that will hnJeh in the seeond 
or third rises of the river. Thc Columbia may rise 
from its normal level or about S feet to :2-:1: or even 
to ao reet during a flood ('rest. :'[ost, of t he eggs arc 
laid between the 10- and ~O-foot leveh;, and some of 
the eggs that nrc not flooded during a series of low 
flood ('r('st yearS r('main viable for as long as -:I: 

yNU'S (101,). 
Larg(' Acdcs L'CJ:UIlS and A. sliclinls breeding areas 

ha\'(' been mlllulgecl efficiently by ('on trolling water 
levels 'l,l.>ove the Bonneville Dam. Dikes h:1.\'e pre

wnted flooding in other nxet\s. Clearing of brush 

has been or value in some speeial local ions. lIo\\,

en'r, ('ontrol of the major s(,etion of th('se types of 
br('eding areas mllst often il(' uc('omplished with 
insedi('itie sprays against the lnlTae or with pre
hatch ins('dieitie appli('ations U~8f). These appli
(':ttions to dry potential breedinp: areas ~'an be "cry 
hazardous to wildlire and must be [\soided exC'ept 
where the nred is fully justified by the' magnitude 
of the mosquito problem, 

IHIUGATION'VATEH 

Breedinp: places 1\)1' seycral mosquito sp('cil's are 
provided by irrigRtion water. Aedes dorsal is, A. 
mclan 1111 o/t , ~l. 1'(,)'([I1S, and J. nl~(Jrollwclll£s [lre 
among the most importnnt spe('i('s that may develop 
when water is applied and stands for n, week or 10 
d:tys. Other species su('h as (' Ille:r larsulis, C1tUseln 
inonwla, and .tnopheles freebomi may be produced 
if water remains for longer periods. Tremendous 
ntllnhNs of mosquitoes breed in many areaS where 
uneontrolled irrigation is practiced. Airplane ap, 
plications of insedicide sprays to control the larvae 
or adults that iuwe emerged arc effective but are 
not a substitute for proper grading. 

On small farms the careful usc of water so that 
it cloes not stand for more than 4 or i5 days is ef
fective in preycnting dev('lopment. of mosquitoes. 
Appli~'ation of insecticides may be necessary for 
breeding places that rannot be drained. For in
fOrllmtion on mosquito prevention on irrigated 
farms, sec Agriculture Handbook ;319 (B'tS). 

TIDAL 'VATERS 

_'ledes c/orsuHs is the only species that can breed 
in large numbers in both fresh and salt water in the 

Northwest. The b\'vae develop in some coastal 
areas where potholes are filled by the higher tides 
or where water le\'els fluctuate in permanent or 
semipernULllent pools. Leveling, drainage, or similar 
pnwtiees IU''' efTeC'tivc in pre\'enting breeding, but 
su<:h areas must be properly maintained. Insecticide 
control or the larvae may be necessary where these 
methods are inadequate or inefTedivc. 

SNO'~T ,~rATER 

In many high mountain meadows and also at 
lower levels mosquitoes breed in pools C'aused by 
snOw melt (fig. 3). Development may reqllire several 
weeks n,t higher elevations. Aedes cOl1l.1Il1mis, A. 
/t('J'oc/ollills, A. Ii/chii, A.incrcpilus, and A. cinercus 
are the most ('om1110n species found in these loca
tion~. rsually there is only one generation per year, 
but the large numbers that may be produced are a 
se\'ere annoyance to those who arc working or seeking 
recreation in these areas. 

Elimination of breeding areas by drainage or 
maintenance of constant water levels is practical 
in some situations. Insectieide applications might 
havc to be made by hanel or by plane because of 
inac('essi\)ility to hea\'y ground equipment. Pre
hatch applications of insecticides arc used in some 
loeations but should not be considered in a.reas that 
drain into lakes or streams. 

Relief from adult mosquito populations is often 
obtained \\'ith airplane sprays, but if the mosquito 
populations are widely distributed, eyen large-scale 
inseeticide applications may not provide adequate 
protection (280). Some protection may be obtained 
1'01' smaller areas by applying residual sprays to the 
vegetation and ground n,round the area to be pro
tected. However, like prehatch applications, such 
treatments can be a potential hazard to wildlife 
(144). Hand- or power-operated aerosol equipment 
can also provide protection for several hours. 

PONDS AND ARTIFICIAL 

CONTAINERS 


The mosquitoes that lay their eggs on the water 
arc usually found where water is present contin
uously during the season or at least for several weeks. 
Such locations include natural permanent ponds, 
log ponds, semipermanent ponds of various types, 
and artificial containers. Culex larsalis, C. p. pipiens, 
C. pew~, ..Anopheles freeborni, A, Imncti1Jennis, 
C1tlisela incidens, and C. inornala are commonly 
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PN-2715. PN-2716 1~IGtJRE 5.-A, Snow-covered mosquito breeding site; B, same area nfter snow had melted. Mosquitoes deposit 
eggs in moist soil after wnter is gone. 
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found in such places. C. tarsal'is and C. p. pipiens 
develop in huge numbers in log ponds (fig. 6). C. 
p. 1Jip'iens also develops in large numbers in sewer 
drn.i11fi, septic' tanks, and wt),ter left in artificial 
con tllincrs. Coqu£llellidia perlurbal'tS is f ounel in 
permanent water in swamps and marshes that have 
emergent or flon,ling vegetation. 

Inse('tieide sprays arc often used effectively to 
eontrol mosl; of thesc spc('ies, except those breeding 
in artifiein.l containers. Cesspools should he kept 
covered, and W(Lter standing in balTels, ('anl5, old 
tires, and other re('epbtelt'l5 shoulel be emptied. 
LluTae or C. pcrl,!",.-hans IWC diflieult to ('ontrol be
('llW:ie they :l,re at tllehed to the root:3 of plants. 111
sedieide granules are sOIl1l'limes appli('d, but 
elimintLting host plants nUly bc the most ul5eful 
pl"()('cdure to ('ontrol thil5 speeies. 

T.HKE HOl~ES 

A cdes sicrrensis, ...t. /lcll(/ersolti, and OrLhopodolllllia 

signijera arc the only spe('ies that breed in tree holes 
in the Xorthwest. They also may be round in other 
pla('es. Oecasional helL"y breeding of A. s7'errensis 

"I'--27l7 

1"lGl1Hl~ !i.-Dipping for mORqllitocli III large log pond in 
Oregon. 

has been noted in artifieinJ containers, especially 
rubber tires, though usually not in large numbers. 
One application of 5 percent DDT spray in such 
places has prcvented development of A. sierrensis 
for 3 years (215). 

CONTROl, OF MOSQUITO LARV AE 

El..lMINATION OF BREEDING 
I' LACES 

Rurveys made ill eonneetion with mosqnito
eontrol projects should inelu(\e an engineering survey 
to determine the possibility of eliminating mosquito 
breeding places. Drn.inltge, diking, filling, or main
tenan('e of water levels often serve as permanent 
solutions to the problem. A survey should provide 
information on the feasibility, cost, and legality of 
all sueh improvements. Easements on properties 
involved may also need to be obtained. The availa
bility of funds and the relative cost and effective
neSs of other methods of control will then determine 
where permanent ('ontrol of this type can be prac

tieal. 
Drainag(' can be a practical method of reducing 

breeding areas in many places. It has been used 
efTedively to ('ontrol Aedes dorsalis in tidal marshes 
of some ('oastal areas. Potholes filled with water at 
hif!;h t ides in these marshes ean be dmined by digging 
intereonnecting ditehes that let the water drain 
into main channels. Su('h ditches may need eleaning 
every yellr or so. Drainage has also been successfully 
used to remove breeding places in some mountain 

meadows (fig. 7). One such area has remained free 
of mosquitoes since 1935, when the ditches were 
blasted with dynamite. Little or no maintenance of 
ditches has been required since. The eontinuous 
funet.ioning of this system may have been due in 
part to the dense root system of the vegetation in 
this aretL, which helped prevent erosion of the ditch

banks. 
Breeding was also prevented along the margins 

of a spring-fed lake by a 3-foot dam that maintained 
a constant water level. Maintenance of water levels 
in some areas at lower elevations may permit breeding 
by Culex and Anopheles larvae if water margins are 

shallow and grassy. 
Diking is a very effective method of controlling 

breeding places that are flooded by rising rivers. 
However, it may present financial problems if the 
reclaimed value of the land is not sufficient to de
fmy a part of the cost. 

The effect s on fish and wildlife and soil conserva
tion should also be considered before any permanent 
control measures are begun. In some instances the 
possibility of soil erosion and game reduction may be 
sufficiently important to justify temporary control 
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measures with insccticides rather than elimination 
of the breeding area. 

Breeding of some mosquito species can also be 
prc\'cntcd by eliminating artificial breeding places 
sueh as tin cans, barrels, old tires, and unused cisterns 
and wellR and by propeI"iy covering septic tanks. 

USE 0 F INSECTICIDES 

Where it .is 1I0t feasible to eliminate mosquito 
breeding plac'es, the larvae may be t'ontrolled with 
insertieides. The ('hoi('o of inscctieide depends on 
many fHetol'S sueh as ('ost, efTectiveness. and degree 
of potential hazard to per'sons, livestoek, wildlife, 
or benefieial inscets. Status of mosquito resistance 
may also be a fac'tor. 

Data On the amount and kinds of materials uscd 
for mosquito control ill the Paeifie NOI"thwest arc 
available only fo:' Oregon. A compilation of data on 
lar\'ieides, adulticides, and pl'ehatch treatments in 

actual pounds of toxicants used in 1966 showed the 
following: 

insecticid(j 

Pounds 
Malathion ................................... . 
 16,758
DDT....................................... . 
 '1,781
Fenthi(ln .................. , .................. . 
 a,194
Heptachlor. .. .... ....... . ................. . 
 1,005
Parathion .................................... . 
 860
Dichlorvos (DDVP).... ... '" ........ . 
 221Lcthnne 384 ............ . 


182Lindane (ine1l1des BHC) .... . 
12aAbate .......... . 

72 

Nnled ..................................... . 

'laDiazinon ...... . . , , ..... . .. ... .... 40RonneL ..... . 

~ " 

.. , .. .............. . 
 40Thanite ...... . 
~ 

............. , .......... . 
 16l'yn'thrin!; .... . ....... ..... ......... . 
 12TDg (DDD) .. 
" ~ 

.......... " ........ . 
 12Aldrin ....... . 


.,., ....... , ........ . 
 2Dieldrin ..... . .. " ...................... -... . 2
DlIrsiJan ..... . 
" _ .. '" ................ . 
 2 

27,365 

p:;-2718FlGnu} 7.-.Mountain mendows drained of surplus melting snow and seepage water into large ponds held by darns. 
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In 1963, the first year in which data were compiled, 
42,518 pounds were used. DDT represented about 
SO percent of the total for 1963 but only about 17 

pel'cent for 1966. 
Larvicides may be applied undiluted, as s:)lutions, 

aqu('ous susp(,llsions, dusts, or granular formula
tions. The ('hoiee of preparation depends on the 
purpose intended, presence or absence of desirable 
plant and !U1inHtI organisms, type of vegetation, 
and oth('1' farlors..From the standpoint of burning 
of vegetation and spottin[,!; of ears, hous('s, or oth('r 
ol>j('(~ts, aqu{'OuS suspensions are uSlInJly less hazard
ous than oil sprays. However, oil spmys are g('nerally 
less hazardous to fish 0\' fish-food org!1nisms, exeepL 
for some surfaee-feeding speei('s. Granules are usually 

the most ('ostiy to use. 
Th(' dlOice of formulation and the amount of 

toxicant per acre depend to some extent on such 
faetors as water depth, amount of aquatic vegetation, 
!md degrC'c of inseeticide resistance, if nny. Granular 
insceticid('s easily penetrate vegetation (90, 97, 98, 
232), but insedieides in cle('p water may be diluted 
too mueh. Therdore, an oil formulation that floats 
on the water would probably give l>etter results, 
though oil might kill thc vegetation. Some pre
liminary experiments may be necessary, bu t generally 
on(' should use the lowest amount of insectieicie and 
th(' most ('ffedive formulation to do the job. Re
senTeh suggests that smaller amounts of sprays may 
be rcquirNI in the future (172, 197, 256). In fact, 
10w-volu\11(, (1,10 fluid oz. per acre) sprays appear 
to be not only more effective but less costly than 

cOllventiolud sprays (194)· 

CONVERSION TABLES FOR 

LARVICIDE APPLICATIONS 


Mosquito-control workers frequently have to 
convert larvicide applications from pounds of toxi
cant applied per acre to parts of toxicant per million 
parts of water or vice versa. Tables 2 and 3 should 
prove helpful. They were prepared by the late 
W. W. Yates, Entomology Research Division, and 
later modifieu slightly by C. N. Smith, formerly of 

this Division. 

TABLl~ 2.-Equiualent amc;unts oJ 'insecticides applied 
to flooded areas based on pounds per acre 

Parts per million 
(wt./wt.) in water 

Grams 
Pounds Gmms per 100 12 1 

per 
nere 

per 
nere 

square 
feet 

inches 
deep 

inch 
deep 

2.27 0.0052 0.0184 0.022080.005 ... 
.010·\ .00368 .0.J4W.010, " .5·\ 

G.80 .0150 .00552 .0662.015 .. 
.026 .00\)20 .110.025 .. 11.34 

.050 .. 22.08 .052 .0184 .221 
.0276 .831.075 .. 3·1.02 .078 

.10 ·15.3l\ .104 .0368 .442 

.15 68.04 .156 .0552 .062 

.20 90.72 .208 .07:30 .883 

.25 113.4 .26 .0920 1.10 
2.21.50 220.8 .52 .184 

.75 ,>40.2 .78 .276 3.31 

1.00 453.0 1.04. .368 4.42 
5.521.25 .567.0 1.30 .460 

1.15 .. 680.4 L56 .552 6.62 
.736 8.832.0 907.2 2.08 

2.60 .920 11.042.5 ... 1,134.0 
3.12 1.104 13.253.0 ,.,." ... 1,360.8 

TABLE 3.-Pounds per acre equivalent to parts per 
millic;n (wt./wt.) of insecticides applied to flooded areas 

Pounds per acre in water 

Parts 
1 inch 4 inches 12 inches per 

deep deepmillion deep 

0.226 0.904 2.7161.0.......... · . 

2.444.9.......... -. .203 .814 

2.173.181 .723.S ......... .. 


.633 1.901.7........... . .15S 


.542 1.630.136.6 ........... · 

1.358.5 ......... . .113 .452 


.362 1.086.090 
... .271 .815

.4 .......... .. 


.i> .......... .. .068 


.2 .......  .045 .181 .543 

.1. ...... , ... . .023 .090 .272 
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CONTROL OF ADULT MOSQUITOES 
Effective control of adult mosquitoes in the open doors. Spraying the ground ~l,Ild vegetation with theand in buildings can be accomplished with aerosols insecticide gave protection against mosquitoes inand space or residual spmys. ".'Vinelow screens, re studies made in New .Tersey in 19313 (102). Newpellents, and bed nets also provide effective protec materials and methods now make it possible totion from mosquito annoyance. destroy mosquitoes over large areas much moreVel,), small dosages of some of our presently effectively and at a lower cost.available insecticides are needed for outdoor spray As space sprays or fogs, DDT has been applied ating and some of these ean be safely sprayed over 0.2 pound per acre and malathion at 0.1 to 0.5inhabit('c\ areas. Oontrol of the adults is often more pound pel' acre (119). Davis and Gahan (80) foundexpensi\'(' than lm:val control, since adult·s disperse that fenthion and nal£'d were more effective thanover wide ar(,IlS amI fOl' eonsiderable distances from these materials against the DDT- and malathiontheir breeding plaees. However, when the adults resistant salt-marsh mosquito Aedes taeniorhynchus.are eonceutrated in small areas, control of adults Mosquitoes will rapidly infiltrate sprayed areas ifis prefel'ttble to larviciding. large and widespread populations m'e present. Re

spraying at 2- to 4-week intervals is often necessaryCONTHOL IN BUII..DINGS under these conditions (280) but only should be done
when needed.

)[osquitoes can be largely kept out of dwellings Low-volume (1-10 oz. pel' acre) aerial insecticideby sel'('enjng all windows and air vents. Screen size sprays apl)('al' pronll."ing for controlling adults asshould be about IS by IS mesh 01' smaller (9). well as larvae (,5, 119, lfdO, 172, 197, 256). TheAerosols and sprays may be used to kill mos amounts need£'d in future spray operations willquitoes in buildings. Droplets hadng a diameter probably be consid('rably less than those now used.of 0.1 to 50 microns lU1\'e been classed as aerosols l\Iosquito annoyance around buildings in unand fogs und those of ;')0 to 400 mierons or larger protected areas ('an be reduced by residual spraysha\'e been considered as spmys. Pressurized con applied to the grass and other vegetation to a heighttn;iners solei to control flying insects usually contain of several feet (32). During periods of flight activitypyrethrum or eCl'tain other insecticides and can be such treatments may provide poor protection sinceused dTeetiv('ly. Sprays produced by hand- or power infiltrating mosquitoes may cause considerableoperated ('quipment nUlY also be used, but the larger annoyance before they are killed. Good control hasdrop\('ts will settle much more rapidly and are thus been obt.ained in Oregon against snow water Aedesles~ efT('etive. with both DDT and lindane (1#).Hesidual sprays applied to the interior of dwellings Aerosols and fogs are widely used to control adultare very eff('ctive against adult mosquitoes. DDT mosquitoes. These may be produced by a varietyapplied at about 200 mg. per square foot has been of hand-carried, automotive, and aerial equipment.successfully used in worldwide control campaigns The more commonly used insecticides are malathionagainst disease-carrying mosquitoes. Generally the and naled. They are prepared mostly as diesel orspray has been applied as an emulsion at the rate fuel oil solutions, but other formulations are someof 1 gallon of 5 percent DDT for each 1,000 square times used (81, 220). Although operation data varyfeet of surface. Such applications have been ef with the machine and materials used, some of thefective for scyeral months. larger fogging units discharge at a rate of 40 gallons
per hour.

CONTROL OUTDOORS Aerosol and fog droplets are very small and may
remain airborne for long periods after they are

Pyrethrum was one of the first materials found emitted. Effective control requires movement of the
to be effective for controlling adult mosquitoes out- insecticide clouds by air currents in the desired 
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are rcversed. Flwomblc ,,'eather conditions occur 
direction at speeds not greatly exceeding about 3 more frequently during the late cvening and early
miles per hour. High winds will tarry the insecticide morning. The wind direction, an important limiting 
awn.y before it can destroy the mosquitoes. The factor with gro~md equipment, is more easily avoided 
ground temperature should be as cool as or <':001er with airphme applications sincc crosswind applica
than the air temperature since the droplets will rise 

tions can be made. mpiclly out of range if the lemperature ('onc\itions 

NEW MATERIALS AND METHODS IN MOSQUITO CONTROL 

The possibility of controlling inseets by intro
ducing sterilized males into nllhlral populations was 
5uggested by Knipling (111,) in tU;37 mt The first 
suc('essful cmdieation experiment utilizing this 
method was reported for the serewworm fly 
(CochUOlHyia IWlILinivom.r (Coquerel)) by Baumhover 
ct al. (20). A se('ond and e\'en more importanl suc
eessful eradic-ation venture was reported for the s::.me 
ins('et by Knipling (175). In the s('r('wworm eradi
{'at ion expel'iment and progm\l1, male flies sterilized 
by gammlt irmdiation were relcns('(l in sufIi{'ient 
numbers to outnumber wild males. The eggs of Lhe 
normal females that mated with the sterilized males 
did not IlItteh, and complete eradieatioll of the fly 
was a('complished (115). 

The release of male mosquitoes steriliz('(\ by this 
method in field experiments with 1ledls aegypli 

(196) and Anopheles q'lIaclrimaClliallls ~a~' (217) 

has so fnx been unslH'ccssful. Dame ct al. (79) con
duct('d extensive field studies with it. qllaclrimacula
LllS and eon eluded that the Inek of suceess Wl'ttl due 
to behtwionLI deflcicncies in the colonized males 
released. Further studies 011 mating behavior such 
as those eonducted by Tantawy et Itl. (265) with 
Anopheles 7J/!aroclls'is Theobald may provide the 
information needed for the successful use of this 

method. 
Data to support the possible use of cytoplasmic 

ineompatibility as It means of eradication of Culex 
pipiclls pipiens have been reported by Barr (11) 
and of Culex pipiens jaligans Wiedemann by Laven 
(177). Tn this technique incompat,ible strains are 
crossed. Eggs produced in such a cross result in 
progeny that. die in the embryonic stage. 
~ [uchresearch has been carried on in search for 

chemicals that can be successfully used to sterili7,c 
inscets. Information on insect chemosterilants has 
been reviewed by Smith et al. (246). Further re
scttreh is needed; howcver, controlling mosquitoes 

by t.he sterility principle may hold promise for the 
future, as shown by studies by Patterson et al. (209). 

Compamt.ively little research has been devoted 
to the role of !Lttmctants in mosquito behavior, but 
some intriguing evidence of the importance of at 
traetants has been developed. There is evidence 
that female mosquitoes may be assisted in finding 
their blood host by certain chemicals emanating 
from the host. Other chemicals may lure opposite 
sexes together and thus faeilit.ate mate-fi.nding. Still 
another'seti of chemicals may attract female mos

quitoes to their oviposition sites. 


L-Lllctic acid, emanating from thc human !lkin, 

is attractive to females of Aedes aegypli that arc 

seeking a blood meal (3). Lysine and alanine have 
also been reported attractive to this and to certain 

other spccies (44). 
Females of CuHsela inornala produce a substance 

that is attractive to males (171), and males of some 
species of C1tlex produce a substance attractive to 
f~males (115). Attraction of males to females' may 
be more usual Thus, females of several kinds of 
insects, including certain fiies, moths, bees, and 
cockroaches, are known to release chemicals that 
lure the males (15S, 154). However, the presence of 
this lure may be difficult. to demonstrate. For 
example, female house flies produeed a substance 
that lured males into an olfactometer though it was 
not very active. More attracti.on occurred when the 
extracted material was presented in "pseudo-flies," 
or knots of string about the size and shape of a female 

fly (234).
Ovipositing mosquitoes prefer waters containing 

certain chemicals (or gases) to waters otherwise 
similar but lacking these substances (106, 109, 110). 
Further research might provide stronger attractants 
that could yield new approaches to mosquito control. 

New developments pertaining to the use of low
volume aerial applications of insecticides in mos
quito control have been discussed previously (pp. 

21-22). 

http:attracti.on
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INS:ECTICIDE DISPERSAL EQUIPMENT 

~[nn'y types of hand-operated, automotive, and 
nel'inl equipment are available for dispersing in
seetieid('s for the ('ontrol of mosquitoes. Publieations 
by the U.S. Department of Agrieulture and the 
Am£'l"iean .\Iosquito Control Assoeiation provide 
ll1ueh information on this subjeet (6, 8). The liq
uefied gus aerosol bomb is very usqful for killing 
mosquito('s in buildings. A simple dispenser for 
gmnular inseetirides ('onsisting of a shoulder-sup
portl'd bHg and {'onneeted tubular wand is also very 
usdul (218). Two types of compressed-ail' guns 
luwe I>('('n developed for distributing granules from 
,'('hides (!fi8, 219). The maximum ('fTeetive throw 
is approximately 40 feet fO!· Hi-mesh sand core 
granules. 

~[otor-dl'iv('n hydmulie and eompressed-air 
spmy('rs mounted on pickup tru{'ks are widely used 
for applying lan·ieidcs and residual sprays to vege
tation. [sank and Hoag (/52) obtained constant 
Ilutornati(' pressure for eompressed-air sprayers by 
installing a different type of compressor. In mist 
blowers the spray is released into the airstream of 
H. fan, whieh imparts greater veloeity to the droplets 
so that wider swath widths e[Ul be {'overed. This 
type of equipment is used for larvieiding and for 
residual and spaee-spray applieations. There arc 
also a number of power-driven mist spray maehines 
and dusting machin('s that can be' earried by hand 
or on one's baek. They ('an be used for larviciding 
or udultieiding and arc wry useful for small jobs 
sueh as around parks und campsites. 

Aerosols or fogs are produeecl in some maehines 
by dry heat Ilnd in others by steam. Some machines 
use compressed air for this purpose (151, 279). ~[ost 
of these are designed to be transported by vehicle 
or by boat, but small types arc can'ied by hand. 
AeroS(Jls may be produced by intl"odueing the in

secticide solution into the hot exhaust gas of a motor 
vehicle (155). The exhaust method has also been 
used to disperse aerosols by plane (241). 

The usc of airplanes represents a very effective 
and economical method of distributing insecticides 
'whem sufficient area is being treated to justify their 
use. In Califomia, which uses more mosquito-control 
insecticides than any other State, the materials 
are applied mostly by airplane. Information on 
aircraft usc in California mosquito control such 
as kind of airplane, hours Hown, acres treated, cost 
per aere, and other data can be found in the Cali
fornia l\Iosquito Contl'ol Association Year Book (48). 

Several different planes ranging from Piper Cubs 
to the twill-ellgined C-47 have been used. A jet
propelled plane has also been found to function ef
fectively for this purpose (135). Much mosquito
control work has been done with the PT-17 Stearman 
plane, which became available as surplus after 
W orId War II. Commercial planes built for spraying 
and dusting have also been used. 

In nearly all these planes the spray is delivered 
from nozzles spaced at intervals on a spray boom, 
which is attached to the underside of the wings. A 
single rotating brush turned by a free propeller has 
also been used to produce the spray. The insecticide 
enters the brush from a pipe projecting beneath the 
aircraft. Insectieide granules have been applied from 
planes with various types of distributors, but im
proved distribution has been obtained with wing 
airfoils and conveyor belts that move the granules 
from the hopper to the wing (273,282), 

Helicopters are useful and highly effective in many 
locations, but so far they have proved too expensive 
for general use. It is very likely that the kind or type 
of plane and equipment used will change significantly 
because of changes in the amounts of insecticide 
applied and improvements in formulations (5, 194). 

MOSQU][TO RESISTANCE TO INSECTICIDES 
The resistanee of Glllex IUl'sulis to DDT in Oregon not in other species, Several reports have been re

was apparently the first case of mosquito resistance ~eived on resistance of C. larsalis to malathion, but 
I"l'ported in the Northwestern States (Eddy et al. so far there has been no real resistance to this or 
86). Resistance at that time was apparently con other organophol'J;Jhates. However, in view of de
fined to one area, but since then it hilS been found velopments in other States, resistance to at least 
in seyem.l other areas of Oregon. Some slight re some of the materials could be expected.
sistanc(' to DDT, dieldrin, and heptachlor has also Mosquito resistance to insecticides is apparently
been found in Culex pipiells pipiells and C. peus but greater in California than in any other State. Re
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sistance of Culex tarsal'is to DDT was reported by 
Smith (247). Resistance in both Culex and Aedes 
was noted by Gjullin and Peters (113) and involved 
DDT, aldrin, heptachlor, toxaphene, and lindane. 
Resistance to these materials forced mosquito
control agencies to switch to organophosphate rom
pounds. However, by 1956 C. larsal1's had developed 
consicierable resistance to malathion (Gjullin and 
Isaak 108). At that time there appeared to be no 
resistance of Aedes to malathion or Aedes or C1dcx 
species to parathion or EPN. However, resistance 
of Aedes n:igrolllacui£s to parathion was reported by 
Lewltllen (178) ltud I.£wallen and Brawley (179) 
and to malathion, methyl parathion, and fenthion 

by Brown et a\. (46) and Gillies (101). 
In tests with organophosphorus-resistant .Aedes 

m'gronwc,/IHs in California, Lewallen and Peters (180) 
stated that "Dursban otTers the best prospect of 
reestablishing control of A. nigromacuUs resistant 
to ethyl and methyl pn,rathioll and also fenthion." 
These n,uthors further stated that "there appears 
to be some cross-resistance to Abate in this species. 
However, it would not seem unreasonn,ble to assume 
resistance to these materials will develop if they 

beeame widely used." 
Floridlt has also experienced a mosquito-resistance 

problem, especially the resistance of .Aedes laenior
hync/ms to the chlorinated hydrocarbons (167). 
According to Rogers and Rathburn (233), by 1955 
several Florida mosquito-control districts were re
porting failures with BRC and dieldrin, the most 
widely used substitutes for DDT. Resistance of A. 
laen1:ol'hynclms to malathion (sixfold to fourteenfold) 
was reported by Glttncey et a!. (118). This apparently 
represents the first confirmed resistance of mos
quitoes to an organophosphorus compound in 
Florida. Further resistance of A. taen1:ol'hynchus to 
malathion was reported by Gahan et al. (96). 

Resistltnce in one or more mosquito species of 
the Northern States has developed at a slower rate 
and is less extensive than in California or Florida 

(263). 
Some progress has been made in nullifying organo

phosphate resistance in mosquitoes. For example, 
resistance to malathion in Culex tm'salis was found 
to be due to an increased ability of resistant strains 
to detoxify the insecticide (33). The effect of resis
tance of this species to malathion has been reduced 
and the usefulness of malathion restored about 
fiftyfold by adding materials that block or interfere 
with degradation of the toxicant (213,214). Although 
further research is needed before their practical use 
can be ascertained, the information is encouraging. 

MOSQUITO REPELLENTS 


Researeh on mosquito repellents during and im
mediately after World War II by the U.S. Depart
ment of Agriculture (272), chemical industries, 
universities, and others resulted in many new ma
terials that were far superior to citronella oil. Two 
of the most effecUve materials were 2-cthyl-1,3
hexanediol (122) and dimethyl phthalate (269). The 
more effective mosquito repellents tested at the 
Orlando, Fla., laboratory during 1942-47 were 
reported by Travis et al. (270). Those selected for 
use on man have been discussed further by Ttavis 
and Smith (271). Data on the repellency and in
secticide toxicity of several thousand compounds 
have been compiled by the U.S. Department of 
Agriculture (169,274). 

This research resulted in the synthesis of many 
new compounds (184), of which N,N-diethyl-m

toluamide (later shortened to deet) proved out
standing. The effectiveness of this and other ma
terials as skin and clothing treatments was reported 
by Gilbert (99) and Gilbert et al. (100). Diethyl
toluamide is more effective against a wider range 
of species than either 2-ethyl,...l,3-hexanediol or 
dimethyl phthalate. During World War II the 
Armed Forces used a preparation containing more 
than one repellent, mainly because the mixture was 
effective against a greater number of arthropod 
species than any of its ingredients alone. 

Repellents in current use are irritating to the 
eyes or more tender areas of the body. They also 
may damage or affect paints and some synthetic 
product~ but not cotton or wool. Many can be used 
on the skin or outer clothing and may be satisfac
torily applied in sprays or rubbed on by hand. Cloth
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lng proprdy impregnated with solutions 01' emulsions 
preparations are available in convenient dispensing of repellents will usually give several days' protec
containers such as those containing deet and ethyltion against mosquitoes. Some of the commercial hexanediol. 

PRECAUTIONARY MEASURES IN USING INSECTICIDES 


The insecticides used to contl'Ol mosquitoes are 
similar to other ehemicals in that if used impropel'iy 
they may be injurious to many living organisms. 
Seleetion of an inseeticide should be made only 
after fuJly evaluating its potential effeets against 
the plant llnd animal species present in the area to 
be trrated. Both immediate and long-mnge effects 
should be e!Lrefully considered. Exeessive amounts 
should never be applird. In fact, a dosage lower than 
ordinllrily recommended may often prove adequate. 

:Mosquito control can be effectively and safely 
achieved if sufficient precautionary measures are 
taken. Reading the label and following instructions 
are important. However, anyone planning to use 
insecticides in mosquito contl'Ol should become 
thol'Oughly familiar with the product he plans to 
use. He should obtain as much information as pos
sible about its potential effects on the equipment 
operator, the exposed public, pets, livestock, fish 
and wildlife, and beneficial insects including bees. 

INFORMATION ABOUT INSECTICIDES 

AND POISON CONTROL CENTERS 


In most States, information on the toxicity, 
hazards, and safe usc of insectieides can be ob
tained from the State Board ')1' Health, State De
partment of Agriculture, 01' State experiment station. 
1"01' example, data in Oregon on insecticide identi
fication, toxieology, preeautional',Y measures, pro
teetive deviees, and so forth are available from the 
oceupational health 01' hygiene seetions of the State 
Board of Health. Also, exeellent and often eomplete 
information on speeific chemicals ean be obtained 
from the manufaeturer. 

Valuable information is available from various 
Federal agen('ies. The U.S. Public Health Serviee 
has information and faeilities for handling aetual or 
suspeeted eases of poisoning at \Venatchee, \VasIl., 
Atlanta, Ga., and Phoenix, Ariz. Poison Control 
Centers have been established in several cities 
throughout the country. A IIDirectory of Poison 

Control Centers," U.S. Food and Drug Adminis
tmtion publication (FDA) 72-7001, may be pur
chased from the Superintendent of Documents, U.S. 
Govcl'llment Printing Office, 'Washington, D.C. 
20402. The pUblication IIClinical Handbook on Eco
nomic Poisons" by Hayes (137) includes many of the 
more commonly used insecticides. Although it was 
prepared primarily for the guidance of physicians, it 
should prove of value to mosquito-control workers 
and others involved in the UJe of chemicals. 

An up-to-date list of approved protection devices 
for various insecticides can be obtained from the 
Entomology Research Division, Agricultural Re
search Service, U.S. Department of Agriculture, 
Beltsville, Md. 20705. Such a list is important be
cause some equipment will protect against some 
compounds but not others. 

KEYS AND NOTES FOR MOSQUITO IDlENTIFICATION 

A total of 53 speeies of mosquitoes, representing 
six genera, have been collected in \Vashington, 
Oregon, and Idaho. Keys 1'01' their identification 
are based on charaeters provided by many earlier 
taxonomists who have studied these groups, by 
more recent contributors (24, 57, 276), and by the 

writers. Only the more essential characters for each 
species have been included, and recent synonyms are 
given. 

The names and locations of the characters used 
for identifying these species are shown in figures 8 
to 17. 
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... sonotum 

proboscis 

maxmary poipu. _-ff-~cr="~L-II11 

_-+----lrnelonotum 


1r-_:J.--.a,cUi'Gllum 

F1Gtm~; !l.-l\\osquito hcad ami thonLX, latcral vicw. ils,pOltnotum 

hyposligi:tl spot of sClIlcs; 1)C!;, postcoxal scale patch; ex,alter 
{'(lX:I. Hclcritcs of thorax: 1, Antcrior pronotum; 2, pro
cpistcrnum; :3, postpronotum; 4, mcsllnepistcrnum; 5, 

ABDOMEN prcalttr arca; 6, stcrnoplcuron; 7, mcsepimeron; 8, met
epistcrnum; 9, mctastcrnum; to, mctepimcron; 11, post
noium; 12, mcron. Setac: a]!Il, antcrior pronotal; ps, 
proepisternal; PI''', postpronotal; sp, spiracular; psp, 
postspiracUlar; JIll, prcalar; sip, stcrnopleuml; UlIle, upper 
mcsepimcral; lme, lower mcsepimeral. 

FIGum: S.-External chamcters of female mosquito. 

Sc CO.TAL CELLcH-v , ' 
• ' •• ~............ O' ......................................................... , ..... .. 


---2---
~.2 

..3 
'. , ...4.1 
,'.'.,, '.'. 4.2 

"'ltiNOIl' '" .......... 
.... .... .... 

FIGUR~1 to.-Aedes wing: ll-L', humeral cross vein; C, costa; Sc, subcosta; PI, petiole of vein 2; 1, 2.1, 
2.2,3,4.1,4.2, Ii.l, 5.2, and 6, longitudinal veins and their branches. 
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,------- Ds-C 

--------AL 

BS 

FWl'lU; ll.-···A cdc.... malt, genitalia, dorsal view: BS, b:U5istyle; 
Sc. ~('alt'; BI.J, bnsllliohe; Jre,~, me~osomt'; U), lohe of ninth 
t«~rgite; fYI', ninth tt'rgite; /)S-C, dististyle t'law; f)S, 
dististylt,; A L, apical lobe; P, filamt'nt of ('la"pctte; (,1'~1I, 
cl:U5pt~ttt'; lOS, tenth stt'rnite; 1', paramerej BI', ha":l1 plate. 

OC 

~~--APN 

PPN 

PBS 

:::iiir---_-!.1- 5 P 8 

PMM 

FIOUlu~ 12.-Acde.~ thormc, ventral view: ae, occiput.; ItPS, 
11IIterior pronotum; PPN, posterior pronotum; PBS, 
prob:lsisternum; SPB, stemopleurnl bridge; PJfJf, post
mctlU5ternal membrune. 

FIGl"n: 13.--Sidt' of thornx showing sealing: :I, Aede.~ 
illlpUca!.u.,; 8, A cde.~ rOll/llllmis. 

FlOUR(,: l-t.-Aedes larva head and thornx. Head: 3, Anten
lIal tuft; 4, postelypeal hairs; 5, upper head hairs; 6, lower 
head hairs; 7, pre:mtenllal hairs. Prothorax (Pro): 1-3, 
Submedian hairs; -t-7, dorsal hairs. Mesothorax (Meso): 
1-7, Dorsal hairs. Metathontx (Meta): 1-7, Dorsal hairs. 
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teroal 
plate 

// 
ventral 

ectentuft 

lateral 

dorsal 

a01l1 ventral 

gills 


I 
ventral brush 

pecten comb 

tooth scale 


FIGUH~; 17.-A/loflhelc;; larvl!. terminal segments VII, VIll, 
and IX. 

FIGl11t8 l5.-;\etic.s Inn'a terminal segments. 

antennaouter 
~~'t~.m.u-maxiliary

palpus 

Meso 

"V Meta If 
~\' ~--_/_' ) 

FIGIJlu: ({i.-Arlofl"ele.~ larya hefld and thonL'\(. 
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KEYS TO GEN EUA 

ADUUI'::; 

1. 	 ~('ut{'llum trilobed with marginal setae on 1(1)('8 onlyj (lalpi of females much shorter than proboscis___ • __ ••. _. _ 2 
~<'ut('llum ('r('SN'nt Rh!lIwd with marginal ;;etae e\'('nly diHtrihutedj palpi of femaleH almost as long as pro

hos('is - . _. __ _ _ _ Anopheles 
<) .\1(,S,Hlotlllll with narrow paired white lilli'S, ('onver!!;ing half lines, and whitt' line around Illl('ralmargin __ . _JJrlhopodomy'ia

.\I(';;ouotum without this ('ombinlltion of white lines. 3 
3, PUSlSPI ru('ulnr hristl('s pre:l('n t .. 

PostspinU'lIlar hristlrs !lhsent A.crles 
.1. 	 ;';pil'llntl:u' Ilristll'S prt'srnt 'l 

~pira('ular Ilristil'S nhsent ('ulisclu 
ii. 	 Wing senlrs bl'Oad, light and dark intl~rll1ixed 5 

Wing ;;(,III('s narrow or sli!!;htly Ilroadl'ned, all dark Coquillellidia 
Cuic.'C 

LARVA¥] 

I, 	Eighth spglllC'nt. without dorsal l'iphon or respiratory tube ___ ._. . ...• __ Anopheles 
Eighth l'pgnwnt with elongated siphon or respiratory tulle __ . __ . ___ ". 2 

2. ,\ir tUbl' without pp('(en . _______ .. ___ • 3 
.\irtuht·\\·ithpt'('t\'n __ . ____ .. __ .__ 4 

:3. Distal half of nil' tulip nttenllllt('d with :;il\\'-toothed prnje('tion at tip adapted for pierein!!; plants __ ... _. ___ Coquillellidia 
Air lul)(' eylindri('lIl and ('lon!!;ated __ .. ____ . --- __ .Orthopodomyia 

.1. 	 .\ir lulll' with \','ulml tllfts at bast' •. __ ._.___ Culise/n 
Air tuht' with tufts within pprLen tceth or distal to thclll .. __ ._. __ .... _____ ._ 5 

5. 	Air tul!(' with S('\'t'ntl pair:; of \'(>l1tml and o('ctl::iol1llllnt('rnl tufts, sOllie of which llIay be represented hy single 

h~tirs _._ .. _.. _,, __ .__ Culex 
.\ir 1111)(' with Rinp;l(' pHil' of ventral tUftR' i1cdes 

, .1 cdl',~ tl'i(·hllrll.~ UlliO has 81'\'eral tllftS on dor~al and .l:tteral surfa('e~ of air luhe. 

Gcnus ANOPHELES l\icigen 

Keys to Specics 

ADULTS 

L Wings "'ith y('lIo\\'ish-whi((' spots on ('ostal llIar!!;in __ 
\\'in~ wi thOll t spots 011 ('ostal mar!!;in 2 

.. ------ •.. --.---.--_.-.-- 3~. 	 Palpi whitl' hnndl'(\; win~s with pull' spot.s on forkli and on stcm of vcin 5. 
psclldojJllllclipcllnis jrallciscnnu~, p. 31 l'alpi unbnndl'd; winp; Feales on \'cin ;; dark 

. . - - •• - • -' lmllclipennis, p. 32a. 	 Wings with (ll1teh of silwry or bronze s('alcs at apex. __ ... _. '" _ _ 

4
Wiugs d(lrk sC'alpd at apex 	 . " ... _ .. _.. '" . 

. . - .•. - . - • - - jrecborni, p. 304. 	 "'ings with seales mis('d on stem of \'('in 2 between dark spot :Ind fork... _... ___ . 
- .• - .. - - - - - - enrlci, p. 30Wings with :;('lIles elosely aPJln';;,~('d on "tem of vein ~ between dark spot and fork. _.... _ ... 
. - - -. - - - occiciclltalis, p. 31 

"TALE GENI1'ALfA 

1. 	CllIsppt(e st('tll with dorsnl lobe hearing two or three broad leaAetsj mesosome with very delicate 
Il'tl{\e ts .--- .. -.- . - .••• - ___ ._ •••••• ____ • ____ ••• ___ • ___ pseud07J1lllctilJCllIlisjrnllciscanuB, p. 31 

ClllspNte S(PIll wilh don:ttllohe hen ring two or t hrec sharp spines; mesosome with well-developed leaAets. _... _ 2 
2. 	 :',inth ter!!;itp wilh lobe:; hr()nd, 8hort, and slightly expanded nt apex _. __ • ___ ... _. _ .... _.• __ . _. _. carlei, p. 30 

Xinth l(·rgitt' with lob!':; long lind slender. - .. 7JUl/ctiJlrl/l!i.~, p, 32, occidenlalis, p. 31, jrecbomi, p. 30 
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LARVAE 

1. Outer elypeal hair not branched.. .... - .. 1,sell<io]l1I1lclipennUi jmllcisCUllllS, p. 31 

Outer c1ypcal hair bmnched _.' _.. 2 
2. Inner c1ypcal hltir USllally bmnehed distally .. _ ....• _. _ .. _. . .. - _. - . - .. , • _. - - -- earlei, p. 30 

Inncr c1ypeal hair not branched. . _ _ _ .. _.. _. _ . - • _. - - .. - ... - -- .. - • 3 
3. Antepnlmatc hair U8unlly single on nbdominnl segments 4. lind 5_ _ .. , -., - - - - _.. - - . - - - occidelllali,~, p. 31 

Antepltlnmte hair usllttlly two- or three-branched on abdominal segmcnts 4 and ri. 1mnct.-il'ennis, p. 32, jreeborni, p. 30 

Descriptions of Species 

Anopheles (ArW/)lleles) earlei Vargas 

Anopheles eurlet VargnH, PI\1\·Amer. Bur. 8nn.it. Bo1. 22: R. 
HH3. 

:\ lIophelt'~ ellrlei Vltrgas and i\lttthcson, lnst. Snlubridnd y 

1':11£('1"111. Trop. lte\', I): 27. l\)·IS. 

Fcmalc.-Palpi as long as proboscis, dark brown. 
Mcsonotum with broad frosted stripe sparsely 
covered with short pale-yellow hairs. "Ting scales 
dark brown with cilwkcr spots in some areas, scales 
on stem of vein 2 raised between fOl'k and dark 
spot; apex of wing with fringe of '5ilvcr or bronze 
scales. Legs black; apices of femora and tibiae with 
pale-yellowish scales. 

Mule genitaliu.-Claspettcs bilobed with two 
or three spines on both ventral and dorsal lobes. 
Mesosome with three or four pairs of leaflets. Ninth 
tcrgite lobes short,broad, and slightly expanded 

at apex. 
Lnrvn.-Inner clypeal hair two- to five-branched 

distally or ntrcly unbranched, outer ely-peal hair 
multibranched; postclypeal hair two- to five
branched 01' rarely unbranched. Antepalmate hair 
on segments 4 and 5 usually two- to six-branched. 

Distribution, biology, und importance.
Early records of ilnopheles occidenlalis from the 
Northern States and Canada were found to be 
Anopheles earle': after the validity of this species 
was recognized (57, 238), Early records from 
southern Idaho probably pertain to A. earlei (4, 
133, 254). It also occurs in eastern 'Vashington and 
northern Idaho (map 1), but it is a relatively rare 
species of little economic importance. Larvae have 
been found alone and associated with other anophe
line species, They- hnNe also been taken with Culex 
larsalis and Culisela inornata larvae, 

Anopheles (Anopheles) freeborni Aitken 

A lIophele.~II/(IC11Iipclllti,~ jrecbomi Aitkcn, Pnn-Pncific Ent. 
15: 1!J2. 1!J39•. 

A/I{)I'''elc,~ jreebomi King and Brndlcy,Human Malaria, 
PI', 63-70. I9·U. 

Fell1ulc.-Palpi n,s long as proboscis, dark brown. 
Mesonotum with f!'Osted gmy stripe bordered by 
dark bltnds; median stripe with hairlike yellowish 
scales and small tuft of whiter scales anteriorly. 
'Ving scales dark brown and aggregated into spots 
at junction of first and second veins, forks of second 
and fourth, and at cross veins. Legs black; apices 
of femora and tibiae with pale-yellowish scales. 

Male genitalia (fig, 18) .-Claspettes bilobed 
with two or occasionally three spines on ventral 
lobe and usually with two spines on dorsal lobe. 
lVlesosome with three or four pairs of nonserrated 
leaflets. Ninth tergite with long and slender lobes. 

Larva.-Inner clypeal hair single, outer elypeal 
hair multibranched; postclypeal hair two- or five
branched. Anrepalmate hair on abdominal segments 
4 and 5 usually two- or three-branched. 

Distribution, biology, and iInportanee.
Anopheles freeborni is distributed throughout the 

FIGURE IS.-Anopheles jreeborni male genitalia. 
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Northwestel'Il St.at.es (map 1). Comparatively large 
populations develop in irrigated areas in the Yakima 
Valley in Washington and in the vicinity of Scap
poose, Prineville, and Klamath Agency, Oreg. It 
has been abundant ill the irrigated section of west
central Idaho and is fairly prevalent in the Willa
mette Valley in Oregon. Morphological variations 
of the larvue have been examined by Abdel-Hab 
(1 ). This and certain other anopheline species are 
difficult to separate (4, 57, 95). 

The females hibernate in cellars, barns, out
buildings, and other sheltered locations. They 
emCl"ge from these places b.y the lust part of February 
in the warmer parts of this region, but few eggs am 
bid before April or May. Larvae have been taken 
along the margins of rivers, creeks, and irrigation 
ditcll('s and in ponds, sloughs, and roadside ditches 
from early :May until frost. 

Ecological studies ill California of this and other 
anophelines have been made by Bailey and Baerg 
(10), 80l11e of the speeimens of A. freeborni they 
released fiew as far as 17.5 miles and lived for 3 and 
4 months. 

It was the most important malaria carrier in the 
Western States before this disease was reduced to 
its present extremely low .level in the United States. 
-Western equine encephalitis has been isolated from 
it iu nature. 

A"opheles 	(A IIopheles ) occidentalis 
Dyar und Knah 

Allophei£'s occidelltal-is Dyar and Knab, 'Vnsh. BioI. Soc. 

Pro!'. 19: 159. 1906. 


FcmllJc.-Similar to Anopheles earlei but with 

wing :;cales closely appressed on stern of vein 2 

betweeu durk spot and fork. 


Mulc· gcnituliu.-Claspettes bilobed with two 
or occasionally three spines on ventral lobe and 
usually with two spines on dorsal lobe. :Mesosome 
with three or four pair" of nonserrated leaflets. 
Ninth tergite with long and slender lobes. 

Lurvu (fig. 19) .-Inner clypeal hair single, oub~r 
clypeal hair multibranched; postciypeal hair four
to lO-branched. Antepalrnate hair on abdominal 
segments 4 and 5 usually single. 

Distribution, hiology, and importance.
This species Occurs along the Pacific coast from 
northern -Mexico to Alaska. It is a rare species in 
Oregon and Washington and is considered to be of 
no economic importance (map 1). In Oregon the 

FIGURE 19.-A Tlopheles occidcnlalis larva. 

larvae were found near the coast in water covered 
with algae in a residual pond and in an open 8ection 
of a small creek. 

Anopheles (Anopheles) pseudopunctipennis 
franciscanrts McCracken 

A-nophclesjrallciscan1ts McCracken, Ent. News 15: 12. 1904. 
Anopheles PSeudOPltllclipcnnis var. jrallciscanus King and 

Bradley, Human Malaria, pp. 63-70. 1941. 
A I!OTJheiell TIselldopltllcti7Jennis jraTlciscanus Aitken, Calif. 

Univ. Pubs. Ent. 7: 327. ]945. 

FemaJe.-Palpi as long as proboscis, black 
scaled with white rings at apices of segments 2, 3, 
and 4. Mesonotum with median gray stripe bordered 
by dark bands; median stripe with hairlike gray 
scales and tuft of whiter ones anteriorly. Wing 
scales black with yellowish-white scales forming 
spots as follows: Costa and subcosta with two on 
apical half, sub costa with two additional ones on 
basal half; second vein with sniall one near cross 
vein and small one before apex of upper branch; 
third vein with small one at base and large one in 
middle; fourth vein with small one at cross vein 
and small one at apices of forks; fifth vein with 

http:St.at.es
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slIHtll one at ba>;e n.nd large one C'xt('nding into 
low('r fork, slllull onOR at n.piecR of fork:; n.nd a illHltll 
one lIear middlC' of Upp('l' fork; ilixth v('in with long 
ilpot itt basC'. Legs hla('k; tip:; of femom anti tibin,e 
with pale-yC'lIowish sealps. 

)h,ll' genitalia (t1/!. ~O).·-Cln.sp('tt('s bilobed 
with two sl<'IHlPr spinl's Oll vC'ntml lobe anti two 01' 

fhrt'(' broacll(·aflikt' spilH's on dorsalloh('. ~fC's():;omc 
with \·Pt·y small nOnS('!Ttttetl l('afh,ts. Ninth t('rgite 
with low (:onie:tl pro(:ess('s. 

Larva (fig. ~ l). -Both inn('l' anti out('l' elYlwal 
hairs sin!!\(' and llnbnl.lI('\I('(\; postdYPl'lti hair single 
!wtl long. Abdollliu:d pahluttl' h:til' Oil sl'gnll'nt:; 3 
to 7 \\,(.1\ d(wl'lopNI and s(·rr:til'. AnLl'palmatl' hair 
Ol\('- to three-bra ne\wd on sl'gment 4 ami usually 
sin!!iP 011 segll1('11 t; 5. Po:;tprior spil'lt('uhr phh's not 
tll'\·plop(·d into "tails" but rouIH.lNI. 

Uislrihuliun, hi()lt)~y, Ilnd irnporlallt:l'.
This slw(:i('s has \.J(,(·n found ollly in ('xtrl'lI1l' south

"II' J~ 
~ ,! ,. , ,l(.... 

\' ) 
,.,~ 

FIOt.It~; '20.-:lIl0J1hel<.'~ pscudoJlILllclipellllis jrallcisc(l'/.1l.~ mule 
gl·llIlnlht. 

1' c,··· 

'_ " .. I .. 
\ l : ~ -.'., /

.."" '.." ....1~

.-"~",,,' 

~., 

"- . 

. '. 

Flann: '21. -:\ ,!Ophell's pseu!io/lltllclipl?1l1l i.~ jr(l llcisCIl II liS 


Inn' il, 


wl'stern Oregon (map 1). The females prefer feeding 
on laq;c mammals such as cows and horses and are 
seldom known to attack man. The larvae are usually 
associated with ..tnopheles Jreeborni along streams 
in sunny pools containing algae. It is of no economic 
importance in this arl'a because of its sl11tl.ll numbers 
and limited distribution. 

Anopheles (AlIoplteles) pnncl,ipenuis (Say) 

('l/ll'.r }llIllCtiPI'/(/lis ;';:ty, Aead. ~at. ::-il'i. Phila .•Jour. 3: n. 1823. 

Fcmalc.-Palpi as long as proboscis, dark brown. 
l\Jesonotum with gmy stripe bordered by dark 
bands; median stripe with hail'like gmy scales and 
tuft of whiter oncs anteriorly. Wing scales black 
with yellow ones forming spots as follows: Large 
one on basal third of costal margin, which involves 
base of :;econd vein before fork; smaller one on apex 
of wing, which involves both forks of second vein; 
third vein with spot at apex or near middle or com
pletely dark scaled; fourth vein with two spots on 
base and one spot on each fork; si;..i;h vein with one 
spot in middle. Legs black; tips of femom and 
tibiae with pale-yellowish scales. 

http:sl11tl.ll
http:jrallcisc(l'/.1l
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Mule gt.'niluliu (fi~. 22) .'--L"iimilar to Anopheles 
jreebomi exeept for l'li~htly bwador lobel' of ninth 
t{'r~ite. 

Lllrl'u.~··ll1ll('l· (!ypeal hair sin~le, outer ciypettl 

hair nndtibmnehed; post('lypeal hair bmnched. 

Antepalmalc lutir of abdominal l'c~nl('nts ., and 

5 Lwo- 01' thl"('c-bmne\wd. Antennal tuft ul'ually 

inl'Nted \)('low btLl'nl third. 

Disl rihulinn, biology, and illlJlorlUll(:c.
This is a ('OIllIllOIl l'p{'('iel' throup;hout Washillp;tol1, 

W('l't of till' ('asen,de nlountains in orep;o II , tLnd in 

tilt' lIortil('l'II half of Idaho (map L). Fsually the 

sp('('il's il' lIot sufliei('lItiy nUlllerOUl' to Il(' a l'erioul' 

P(,l'l. Th{' larvae are of[(,11 tLl'l'oeiatcd with A, jrec

borni ill (-lear l'hadpd pooll'. Anopheles flltllclipennis 

has iJ(,(,1I ('ollsiden'(] to be of little importance as n. 

mHl:tl'ia earri('r, but Umy (1;2.:3) bdiewd it may h:we 

b{,(,11 an illlportant v('(:tor from 1~30 to 1~5ti in 

Cn.lifol'llia.. 

FIGURE 22.-:Inophc[e8 JlllllctifJCml1:~ male genitalia. 

Genus AEDES ~feigen 

Keys to Species 

ADULT1:; 

I. 	T!\r~:ll spgrn('nt:; ringrd lI'ith II'hit(' . ....... . """" .•.•• _..... 2 
Tnrsal ~('gn1('nts not rinJr.l'd with II'hit(' ..... _ . _ ........... _. _... __ •• 14 

0) Tar:;iwlthllhit('ring~ath()thl'llds(}f:;olll('[)rall;;l'gmpnts_ .•. _ __'."_.' ___ .... ___ . __ ._ 3 
Tarsi With whitl' rings at "a"('()f~('gm('nt,;()nly " ..... _... _._ •.•... _.•. _._ .•.. _ 7 

:l. \\'111_~ sl'nlps hlul'k and II'hitl' intpl'll1ingl('(1 ". ..... . """"""" _. _"'" _ 4 
\\"1111-( ~l'alp~ uniformly dtll'k or with sonlt' whit(' I<('al('~ 011 anterior vein.. . ..... _. • ____ . _ _ 6 

-I. \\'1111-( sl'ulp,.: \llIiformly mottIrd hlnl'k and whitr; (t:tr~al ('!:IW ttl< in fig. 26). _... '" _"""'" call1pestris, p. 38 
Willg :walps 1I0t uniformly IIH)ttIl'd ....• _•.•.•... _. 5 

;'i. 'rings with mon' dark t hnll light ,«'nIl's Oil sixth or :lllal \'rin; (tarsal claw aR in fig. 55). ."., .. , _. _ . _ . _ 1Ilelani1l1on, p. 53 
\rings with mot'(' light than dark s('alrs Oil "ixth or ann I vein; (tarl<:tl rlaw as in fig. 36).... """'" ___ dorsalis, p. 43 

G••\1 PS(}notlllll ,!(uldpn hrowll; hasp of ('o"ta dn rk s('!llpd . . . .. . __ . __ .. _ .. _______ . c. canadensis, p. 39 
~1('S(}lllltlllll with \':trinhll' pattl'1'Jl ()f pall' Yl'lIowish Hnd dark SI'018; base of costa with white scales .• ___ . sierrensis, p. 61 

f ••\IHIOIl1(,1l with IIwdi:1I1 "tripp; proilos('is rillged with whit(' 01' 0~('asion:t11y completely dark scaled •. _ nigromaculis, p. 55 
.\ 11110111('11 wit hout Ill('di:tn stripr; fll'llhoseis not ring;('d wit h \\'hil(' _.' """ ________ • _ .. __ . ____ " _ _ 8 

S. 	 Basal II'hitC' rings of larsnl S(',~IlWllt:; lIarroll' (IIl('SOnotllm nniforlllly browll; abdominal pale bands indented 

{"(,lltr:tllYI __ .. ____ • ___ ... __ . __ . ______ •• _____ z'exans, p. 68 


Ihsnl whitl' rill!!Rof tar~nl S('j.!:rlH'II(" hrond, ('sll<'l'i:tllyon hinel I('gs. - ... """ ., __ .... _.• _. _____ ••. ___ 9 

\l..\\,dI1l11(,11 lI'ithout h:lnds Hnd ('lothl'd with .\'('lIn\\' ~ral('s; (mpsonotum YC'llowish hrown with darker median 


an'al .. _________ ._. ____ jifll'eSCens, p.46 
.\hd0I11(,1l clark s('ld('d with whit('orgrnydorl<ul hands. . '_ .. "_'" .. _____ •.• _.... _ 10 

10. LOWI'I' 1l1('~('J>inll'ral I>rt,tlC's II hs('nt 	 11 

1.0\\'('1' Ill(,H'pin1('ral l>I'Istl('s pn's('llt 	 _... _" '''' ___ ,_ 12 

11. ~1(',on()t\1(n \\,lth \'uri"l>lp pu((('1'11 or 1)1'(1\\'11 lind \\'hit('sral('s; (tarsal claw as in fig;. as). excrllci{l.II,~, p. 45,jitchii(in part), p. 45 
~ll's()nntl1ln Inth r('ddish·hrown s('ul .. " (''('('pL whitr seaks in Ilrl'Sl'lItellar area; small white spots forward of 

IJI'psrul!-!Iar nl'(,.\ pl'('sC'nt or uhs('nt; (tnrsnl elu\\' as in fig. 2;') ... • _•.. _....... _.. _ ulopol!otum, p. 37 

http:excrllci{l.II
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12. 	Tori without white scales on dorsal surface; pillpi without hnirs 011 basal half of apicnl segment nt inner ventral 

surface•..• _.. _•... _" •.. _... _. _... _....... , ..... , _. _••. __ ..•. , ......... '.• _ . _.•..•. __ .. _ _ _ l:ncrepitus, p. 51 


Tori with white scales on dorsal surface; or with apicnl segment of palpi bearing large hairs on inner ventral 
13

edge; or with both ••. __ .•.• __ """ _. __ ......... _.• _._ •• _•..•.•.• _...... __ ._. ___ •. _•..•.• _... _. 

13. Lower me$epimerul bristles rarely more than two; tori with white senles on dorsnl surfllce; (tarsal claw as in 
filchii (in part), p. 45

fig. 	 40) ............ _.......... _......................................... _•.. _•.•... 


!-ower mesepimeml bristles three or more; tori 'with or without while scnles on dorsnl surfncc•. _. __ .• _. stilllulcl1ls, p. 64 

14. 	 Wing scales distinctly bicolored........ '" ......... _.. __ ............ . ............. __ ...... _" _. 15 


Wing scnles uniformly dark or with somc white scales on anterior veins....... ..... ................_ 16 


15. Lower mesepimerul bristles present; wing s('ales light IUld dark, intermixed with dark predominnting. __ . nipitlllio1)sis, p. 56 


Lower mescpimeml bristles absent; wing scnles black or white on nlterllllting vcins.... _.•. spellc~7ii iliailocllsis, p. 62 


_. . . '. _.. .. .. • __ ...• _. . ........... _'" ....... ___ .. _. _.•. _ 17

16. 	Postcoxal scnle patch present. 24

.. .... _... " . _ . .. _. .. .. ....... _.. _.. .• _..... .... ...

Postcoxal scale pntch absent .. __ 	 18. ... _ . _. 

17. 	 l\'1esonotum without lines Or stripes .. _... 
19.... " ." ................ _." ...... _.. _.


Mcsonotum with cOlllplete or ptlrtiul lines or stripes 

18. l\lesonotulll gray lIround side;; with golden-brown scales in middle thllt sometimes show faint dark lines .. _ calaphylla, p. 40 

l'.lesollotulll with dark-brown or bronzy scales, sometimes with pair of lighter spots centrally ... __ . .. . .. , .. _ illlpiger, p. 50 

..... ". IichizopillllX, p. 60
19. 	 Proboscis with yellowish-gmy scull'S on ventral surflice . .. ... . ...... " 

20. ........... " .• _... _. __ .'"" _... _'"

l'robosl'is with brown sCllles on ventral surface. .. . 	

.. _ . _.. ... .. . .... _. __ implicatus, p. 51
20. Sterllopleuroll with sl':lles not extending to anterior border. . . .. . .. ,.,., 

21
Hternopleuron with scales extl'mling to anterior border _ . '''. "'" . .. ......... . '" _......... _. _. _. ____ .. _ 

.. ..... _.. _...... _.... Irichurus, p.65
. ... __ ...... _..21. 	 Hypostigial spot of scalcs pmsenl.... 22

... _. _. _ . _ .... __ ....... _" _.. _... _. _..... , ___ .....

Hypostigiul spot of senles absenL _.. . 

22. Posterior aren of problUlisternul\I without or mreIy with few while scales............. llborigim~, p. 37, pUIlc/or (in part), p. 59 


Probasisterllum with few to IlInny white scales ...... _.......... __ "_' _____ .. _. __ '" . _____ . ____ _____ __ _ 23 


23. Mesonotul\I yellowish or rarely gmy scaled with paired dark-brown stripes narrowed at back lind cxtending to 
p.57

scutellulll_....... . ...... _.............. _..._.. ___ ._ ..... _.......... __ .• __ .... ___ . ___ pionips, 

Mesonotum golden brown with puired dark-brown stripes that arc sometimes joincd 
hexodlmtlls, p. 49, pUllclor (in part), p. 59

25
24. Lower mesepimeral bristles nbsent.. __ ........ _____ .•. _. _. _._. _. _... __ .... _.,_. _________ . ___ .... _. ____ 

29
Lower llIesepimeral bristles present.. _. _.....• __ . _ ..... ___ ., ______ .. _. _. ___ ..... _. _________ . ____ _____ 

25. 	 l'.lesonotulll with broad median stripe of dark·brown scnles broadening posteriorly; sides nnd anterior margins
helldersoni, p. 48

with silvery-white scnles ........ ~. " .. __ . _____ .. __ .. _...•..•. ~ .. _. _____ .. ___ . ____ .. _.. _._ _ 
26

Mesonotum not marked with silvery-whitc scnlcs.•.• , •. __ •.• _.. ___ .. , _. _____ ., __ . ____ . _. _. _. _. ___ . __ __ 

26. Mesonotum with lines or stripes....... _•• _._ ..... _.•• __ ._ ... __ ..•• _.. _. ________ .. _.________________ 27 

Mesonotum without lines or stripes.•_•• _... _. ___ . __ •. __ " _. ___ • ______ • _____________ . __ .' ________ .__ 28 

2i. Abdomen with bnsai segmental whitc patches ami with or without central whitc spots_. _______ ._ •• _._ trivitlalus, p. 66 

Abdomen with basal segmentnl whitc bands_._. _______ ._._ .... _.... __ . __ •. ________ . ________ . ___ sticticus, p. 63 

28. 	Coxa of front leg with ccntralarelt of brown scales on antcrior surfncc; occiput with dorsal submedian patches 

dark senles ____ •••. _. _• ___ ._. _. _., ___ . ________ ._. _______ . __ • ________ . ___ . ____ . __ . ________ cinereus, p. 41
of 

Coxa of front leg with anterior surfacc of front leg clothed with whitc scales; occiput without dorsal submedian 

patches of dark scales. __ . ________ •• _•. ______ . __________ .. __________ . ___ • ______ . ___________ ventrovittis, p. 67 

29. 	Sternopiellron with scales extending to anterior edge ________ . ___ . ______ . _____ . ________ • ____ . _. ___ . __ communis, p. 42 

Sternoplellron with scales not extending to antcrior edge______ . _. _. _. ____ , __ • ______ . ____ .. _______ ._ _ 30 

pullatus, p. 58
30. 	Mesonotllm with paired brown lincs; flagellum with white scalcs on ventral side of first segment_. __ _ 

Mesonotum brownish with margin of gray scales or rarcly darkcr centrnllYi flagellum without white scales on 
p.53

ventral side of first segment.. __ ..... ____ ~ _____ .. ______________________ . __________________ intrudell-s, 

MALE GENITALIA 

I. Dististyle inserted before apex of basistylc; unequally bifurcatc at base•. ___________ . _. ___ . _______ . cillcreus, p. 41 
2

Dististyle not inserted before apex of basistylei not branched at blUle_. ___ .. ___________ . ______ . ___ . ___ .• __ 

2. 	 Dististyle broad and flat throughout its length with subapical claw; claspettc without filamcnt____ . __ • __ l'exalls, p.68 

Dististyle tflpcred to apex with apical claw; elaspettc with filament__ . ____ . _ ... ____________ •.. _. ______ • _._ 3 

3. Basistyle without distinct npicallobe_. _____________ . _______________ . ______________ ._. __ ._. _______ ._ 4 

Bnsistyle with both apical nnd blUlallobes___________ . _. ___ .. _____ ._._ •. _•. _____ ._ •_____ ... ____ • _____ _ 6 

4. 	 Basistyle with small dense patch of long hairs near middle. ____ . ___ . ___ • _. _••. ____ .• __ . ____ .. _. _ hendersoni, p.48 

Bnsistyle without group of long hairs near middle____ . ____ . ___ .. ___ •.. _____ • __ ._. _. _. __ . ________ . __ . _._ 5 
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5. 	 Busal lobe a mised narrowly elongate area with many long curved spines at buse and short setae extendingupicnlly •. _._ .• ____ ••• _. ________ •. _. ____ ., ____ • ______ • ___ • _"' _____ . ______ ._ ••• _____________ sierrellsis, p. 61BllSilllobe u small slightly rnised area with relatively short setae___ ._. ___ . ________________________ nigromacuiis, p. 556. 	 Filament of clllspette with transverse ridges; busallobe with two long posteriorly directed spines. _______ trichuTWl, p. 65Filament or claspette without transverse ridges; busnllobe with spines not posteriorly directed_ __ __ _____ _____ 77. 	 Apical lobe with short brondened appressed seLae_________________ • __________________________ ... _____ . 8Apical lobe with long hnirs or nearly bare..•• _. ____ .• ____ .• __ . __ . ____ . ____ ". ________________ .______ 108. Basal lobe partially extended townrd Ilpex of busistyle semidetllched 

Sticl'iCU8, p. 63, ventrovitl'is, p. 67, spellceri-i idahoellsis, p. 62BllSullobe partilllly cxtended toward npex of bllSistyle not semidetachcd _________________________ . _ _ __ _ _ _ 99, Stem of c!tlSpette pilose to llear Ilpex .. __________________ . ___ • ___ • ______ • ___________________ schizopinax, p. 60Stem of c!tlSpette glubrous on distILl one-third or more __ •. __________ PUllctOI', p. 59, aboriginis, p. 37, hexodolltus, p. 4910. BlIsallobe without spines •. _. ___ . _ .•. , ___ '_.' •• _. _. ____ •..• _,_. __ • ____ •• _________ __ ______________ 11Busal lobe with spines .•. _..•• , __,. _•...... ________ . _._. ______ • ______ .. , _. _____ .• __ . ______________ 1311. l?ilalllenL of cillspette narrow lind of approximately equal width ___ . _____________________ ' ______ c. canadensis, p. 39Filllment of claspette expanded lliong one margin ____ . ___ • _______________ • __ .. _____________ ... _________ 12.\2. BllSlti lobe extending to apical lobe ____________ . __ .. ________________________ eXCTucians, p. 45, a/opollotum, p. 37Bllsal lobe not extcnding beyond middle of side piece.• ___________________ . ___ . __________________ illCTepitus, p. 5113. 	 Bnsnllobe with onespine ____ •. ___ . _. _. __ • ______________ • __________________________ .____________ 14Busullobe with two or more spines.. _________ • _____________________________________ .. _____________ 2314. 	 BllSal lobe extending ulmost to IlPicuJ lobe ... ________________________________________________ j/avescens, p. 46Btumllobe!l slllnll arcu at bllse of basistyle.. ______________ • __ • __ • _____ __ ___ ___________ ____ ___________ 1515. Filamcnt of cillspette with sllllrp rctrorse projection on busnl third ______________________________ triviltatus, p. 66Filnment of claspctte without rctrorse projection _______________ • _ _ ___ ______ _____ _______________ ___ ____ 1616. 	 Filament of claspeLte sickle shaped with small notch at base _____________________________ - ___________ fitchii, p. 45Filament of cltmpette without notch at buse. __ . _. _______ ... ____ ___ ___ ________ ______ ______ _______ ___ _ 1717. 	 St('m of cltlSpettc abruptly bent !It middle to form projecting angle________________________ • ____________ ]Jullatus, p. 58~tcm of clnspette not abruptly b(,llt nt middle________ . _ _ _ _ __ _ ___ __ __ _____ _____ __ ___ __ __ ___ __ __ _ ___ __ __ 1818. 	 Filliment of clnspette slightly expanded forming circular outline____________________________________ campestris, p. 38Filament not expanded in circular outline_. ___ __ _ _ _ __ __ _ _ __. ________ • __ .. __ ____ __ __ __ _ __ _ __ __ __ _ _____ 19. Apical lobe of bllSistylc with setlle present in large numbers nnd with some setae twice length of 
19 

dististyle clllw . _._ . __ .. _•.. _•. ______ ____________________________________communis,· p. 42, pionips, p. 57Apklll lobe of lmsistyle with setne present in small numbers and not more than 1~ times length of dististyle 
20

claw ... _. ______ ._._____________________________________________________________
20. 	Apical lobe with tuft of long IHlirs below its base or with group of large sockets if hn.irs are missing____ implicatus, p. 51:\picallobe wiLhout tuft of long hnirs at base_ __ __ _ __ _ __ ____ __ ___ ___ ___ ____ _____ __ _____ __ __ __ ____ _ _ ___ _ 2121. 	 Filament of c-laspette expanded in grndunl curve ncar buse ________________________ niphadopsis, p. 56, cataphyila, p. 40Filament expanded to shllrp point near bllse ____________ .. ____ ______ ____ __ _ __________ ___ ___________ ___ _ 2222. 	 Bnsnl lobe with lnrge spine follo\vcd by ro\v of \veak setac _______________ ,.. ________________________ impigerJ p.50BllSullohe wit.h Inrge spine not followed by row of setae ____________________________________________ slimulans, p. 6423. 	Stem of cl:lSpette with sharp projection ending in small seta at middle; basistyle with dense tuft of setae nearapex ... _..... . _. _____________ • ____________________________________________________ intrudens, p.53Stem oi elllSpette without sharp projection and busistyle without dense tuft_______________________ " _ __ __ ___ 2424. 	Stem of cillSpette abruptly narrowed near apex to form rounded nngle; filament shorter th!lll stem ______ dorsalis, p. 43Stem of clllspette (Sradunlly narrowed near apex; filament longer than stem _________________________ me/animon, p. 53 

LARVAE 

1. 	 Pecten with one or more of distill teeth detachecL __ .. _ __ .. __ ___ __ ___ _ ____ ___ ___ __ __ ___ ___ _ ___ _ _ _____Pecten without detached teeth.. ____ . ____ ... _ . ___ __ _ _ __ _ __ __ ____ __ ___ ___ ___ ____ ____ ___ __ _ _ __ ___ _____ 
2 

2. Air tube with hair tuft within pecten __ .. _____ .___________________________________________________ 
15 

Air tube with nil tufts outside pecten and distal to iL________________________________________________ 
3 
4a. Air tube with several pairs of dorslllllnd l:lterltl hair tufts__________________________________________ trichurus, p. 65,- Air tube without dorsal and Interal hair tufts. ___________________________________________________ cataphylla, p. 404. Annl S('gment ringed by plate __ .. _.... _.... __ .. _._ .. _____ . ____ . _." __________________________________ nigromacuiis, p. 55Alutl segment not completely ringed by plute _____________ • _______________ .. _____ . ___ • _______ • _______ _ 5 

I Postcoxui scale pntch is present on male pionips and absent on communis. 
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(j 

5. 	 l'pppr :lnd lowl'r hl'nti hnirs usually sinp;le R 
l'p!ll'I' ,lnd lowl'r hl'nd hnirl' llluitipll' nip/l(lc/opwis, p. 56 

Ii.•\ir tuhe nhout ·1 hy I; ~ills slllall nnd hudlikl' 7 
Air tulll' Ilhout :2 1.2 hy I; y;iIIs pointl'd nnd as lony; tiS or lonY;l'r than Hl'p;llll'nt 

7. 	 Comh \Iith six to I:~ ~(,:lll's -- /'(,II/rol'illis, p. (i7 
('omh wilh 1:1 to :2!l S('all':-; spcl/cerii idahoclIsf$, p. 62 

t'. 	 l'p!lPI' and In\\'!'r IWltd hair,.; fin' ()I' mon'; tufts in nl'nriy a stmip;ht Iinl' with prl'ltnt!'nnlll tuft cil/cl'(,{/,~, p. ·Il 
l'pprr nnd illW!'l' Iwnd hllir;; I!',;,; thnn (h'('; tuft,; not insPl't!'d in Iilll' with pn':lntl'nn:ll t.ufts. \)

10 

!1. ,\ir tulll' :l hy I or short('r 12 


.\ir tul)(' ·1 h~' I or lun)!;l'r 
 1:II/r!ld(,II'~, p, ii3 
Ill. Platt' of 11Imi ,;(')!;II1l'nt iIH'i;;pd; iatl'ml uhdnminnl hairs sin)!;l!' 011 sl')!;llll'nt,; :l to (i 

Plate' of :111:11 ;;l'~lll(,lIt not in('isl'(l; i:ttNIlI nhdominal h:lir;; douhl!' nr t ripll' on ,;(')!;m('ntH I t.o ;j 
11 

I'C.WIIS, p. 68 
II. 	.\n:ll ~ills Inn!!;!'I' thl\ll plllt('; ('Olnh ;;('all';; with Ion)!; npiral spinl' f(/ll/pl's/ris (in IH\rt), p. as 

Annl v;ills "hurl und hndlikl'; (,llmh ;;('all's without Ion)!; apit'al ,.;pille 
.lla/'c$cell.~ (in part), p. 46 

1:2••\ir tuhp ;{12 tol hy I la 
.\ir [uh(' ·I':! (0 oj 12 hy I 

la. 	~ I('~ot honH'i(' hn i r I (ift('('n t i !lll''; as lonp; :\:4 lIll'~ot honu'il' hni r :2 .filch·i'i (in pIlrt), p. 'lii 

~1('';llt hO!'lu'il' lutir I two to thn'(' tinws a,; lonp; tiS lIlp,;ot horal'il' hair:2 1-1 
1.1. Llltl'nll ahdominal h:m,.; usually douhlp Iln ~('p;lIl('nl;; I to li - - - . -. - - (/IOPOIIO/ltlll, p. 37 

Lntl'ral uhtlOlllinnl hnirs tlouhie on ~l')!;ml'nt" I and :2 nnd sinp;ll' on ;{ to Ii - ('xCl'Ilcilll/S, p. 4:i 
J~i. Alltll S(')!;1l\l'1I1 rinp;l'ti hy platl'_ -. ________ .--.----- •• - Hi 

Annl sl'p;l1ll'nt nol rinp;eti hy platl'__ ••• -- .... ----.--- .... --.- IS 
Iti. 	Comh with {il'(' to nim' ;;('aiP,; .----- ... --.-.- ... --. he.roclol/llts, p. 49 


('olllb with 10 to :2li :'{'nll's _. ---- •• -.-- •.• -.-.-----.- 17 

1.7. 	 ('OInb with 10 to HI 1'1'llIp", PHeh senll' thorn shapcd lI'ith Ion)!; ecnlral spine; Ial('rnl spillul!'s minute ____ ._ 1Jll/lc/or, p. 59 

Comb with 17 to:20 seait'';. (,lleh ~('nl(' not thorn shnp('(\j mogt lateral spinul!'s olle-half to threc·fourths ns long; 
u;-; l'1'lltml :;pim' _. ---'---' -- ..... -.- ....... -- /ril'il/atlls, p. 66 

lB••\lItl'nllnl';;l1looth with tmtl'llllnl tuft ('ollsi"tin)!;of;;in)!;l(' htlir ---- -'-'-- .--.---- Hl 
Anll'l\lUll' spil'nla.ll'd wilh nntl'llllnl tuft ll\ullipll' _ _ - •... --., - ....... - - - 20 

Hl. ('unlb with l'ight to 1:2 :;('all';;; air tubl' with al'US (\('tn('\I('1I - •... - -. - ... hCIH/crsoni, p. 4S 
COlllb \\ il h 1:2 to '2:; $('111(',;; air tuhp wilh al'IlS :Illa('hl'd . .., - ... - -- -. - -- - -' - - sierrellsi.~, p. 61 

~n.•\ir (ubI' slplld('r,1 by I or lIIorc'; apil'al sptne of nir tu\)e hook shnpcd nnd ns long ns lnleral ....alvc
~(,(.tinll .---------.---- .fitchii (in part), p. 43 

,\il'lu\I(' ,;[out.:{ 12 by I or II'S";; npil'lIl ~l'ta(' of nir tllhe not hook shaped and shorter thanlnteral valve sertioIL._ 21 

:21. La\('ral hair rquallo or lonl,!;('[ than anal pintl'. . .. - ----.-.- 22 
LIlt!'ml hnirshnrtrr thun :llIal pbte ---- ... --- •. --- 24

~:2. Prothor:lrir Imir I sin!!;le; nir tuh(' :; 12 hy I or mor(' . - •••. .llw'c$ccl/<! (in part), p. 46 

Prolhor!u'i(' hnir I (\ouhll' or multiplc; air luhl' ahy I. or less -' -. - - - - .••.• , - - 2:3 
:2:), Plal(' of nnni srgm(,lIt with 1()1I)!;t'r spieul!'s Oil api('nl area. - ---.---.--.- schizopill(lX, p. 60 

l'l:tlp of 11lItli spv;mcnt withollt IOIlI,!;.!·r spi('ules 011 apical nrea . - ... -" -. (liJorigillis, p. 37 
:2.\. 	 ('Pill'!" h('lJ(1 hair,; four to ('ight. low!'r thr!'e to (ive. . .... -.-....... 25 


l"ppl'!" hl'nd hairs one to four. low('r olle to t\\'o. __ . . •. _........ -.- .. -.----- .• - 27 

25. 	Comb wit h mOl"(' than ii(i s('a\(>s . -.,. - -' -. - .• , - - - - - ..--- pionips, p. 57 

Comh wilh le:;8 thnn 5H s('al!',; ... ___ .. __ . --- .. ---.-- ... ---------- 2G 
:2G. 	 ProthOl"1ll'i(' hn ir :j USllally I ripl(' ..•. - .. - - .. -' - - - - - - - • - - ]lul/allls, p. 58 

ProlhonH'il' hair ;i sin)!;l(' or (\ouhl(' .•.... - .• - _••• c. ca/ladensis, p, :39 

27. 	COIn\) with ('ight to Hi sl'al!'s •. -.,-- ••. ,. ---'-- illlpigcr, p. 50 
Comb with 17ormore>'rall':;.... _..•... - .• - .... ------- .. ----- .• - 28 

2t'. ('omb with :2/\ to 70 sl'al(',;; :;pil'ull's Oil anal plate mill ute and 1I0t 101l)!;l'f at apex. .... • -... -' - • - - - -. -. COlllllllUlis, p. 42 

~1)(,l'iml'lI'; wit.hout t.his ('omhinlltion of rlmract('rs . . _. -. . .... " - . - - - - -. - •• - - 2!) 

:2U, ::;pi('ul('~ on allal pl:\(l' dl'finit('ly lon!!;('r :It apex of plate -. - - -. - -' . - -.' - - • - :30
::;pil'ul('~ not lnllg('r Ilt npl'X of pint!' • • • -. . ~ -.,".' -"'. :32 

an. l·ppN and low('r Ill'ad hair;; usunlly sill!!:l(' (ocrasionally one m:t~' \l(' douhle hut rarely 1J0th)___ .• ___ . implicatl1s, p. ii1 

epp('r Ill'ml hair;; u~u:lll~' doubll' or tripl(', low('r h('nd hnir;; sin!!:le or douhll' • - - - •• -. - .. -. 31 
:31. Comb with lIIedian gpill(, 1('>'5 thun p,,! tillles as Ion!!: ns suhapical spinlll('s_ .. ' ---'.-- increpUus, p. 51 

Comb with llIedian ~pinul(';; IIhout .\1"2 tillJ('s as Ion!!; as subapical spinul('s _ • - - .• , still!u/al/s, p. 64 

:3:2. 	 ~Il'llian spinl' of (,Olll!> 5('all' two or lIIorl' tim('s length of adjacent. spinull's s/.ic/icuB, p. 6:3
~1('di:lII spine of ('omb seal('I('ss than twirl' I('ngth of adjacent spillu\('s _. _.. ____ .• - - .• , ••... - - -. :3:3 
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33. ('Plll'l' lwad hairs two or thrrr. lo\\,('1' lWlld hnirs ollr or tll'O 
CIlmpcslri.s (in pnri), p. asl'pp('r hrad huil's nll(, 01' tll'O, [ow!.'r h('ad hail':; lI:;unlly sill~l('. _._ 
-'.--~--.- 3~ 

- - dor,~(llis, p. 4:3 
a·1. Dor~HI hnir I or 1I1('$olhol'i\x S('\'PI'tl[ tinl('s liS l()n~ as 2 

Dorsal hail' I of lIlt'sothorux nppl'Oxinwlely SIlIllt' [pugth as 2 
- - - - l/Iellll/ill101l, p. 53 

Oes{'riptions of Sp{'ci{~s 

Ae(h,.... (Och!erotnlw.) nl)()ri~i"is Oyar 

.t('dc~ I/IJiJriyil/i.~ DY:tI'. Ins('('lItO!' IIl~('itia(' ~Irll,;tl'llll:-; .j: !In. 
l!lL7. 

Ft'mak',--::\f(':;OllotUllI y('llowi~h to Ii~ht ~old('n 
01'0\\'11 with pnil'Pt! dark-brown stTip<,:, nnt! postNiol' 
httlf lilH's, Posteoxal s('alC' pat('h pl'('s{'n1. ~eales on 
stt'l'Iloplpul'on ('xt('lIdi IIg to nil t(,dol' ed~('. Post('I'iOI' 
Hl'l'a of (ll'obasisiPI'IIUIll bal'P 01' 1'1ll'('Iy with a few 
s('al(,s, I Iypost igial Hpot of sen it's nbspnt. LowN 
Il1P:,('pinwl'Itl bl'btil':' 011(' III' two. AbdollH'n black 
with basal whit(' bands widpning at sidt'H. Win,!!;s 
dUl'k scalpd ill about 9:') P('I'('('n! of Hpl'C'illwns. Ll'gs 
<lnl'k. 

~Ialt- gl'lIilalia (fi~. ::!3L-~BaHiHtyl(' tlll'l'p timeH 
as long aH broad; apical lob(' long and l'Ounded with 

I·'wnn: 2:l.···.lcclcs aiJon:gilliN mille v;cnitalia. 

short CUI'V(,(\ sdne; basal lobe flatly conical with 
nUIl1NOUS sdae and long curving spine IIcal' basco 
C'laspette sl('111 glabrous on distal one-third to one
hnlf, slightly elll'v('(1 and expanded Ilcal' middle; 
filnlllPlIt shortC'1' than stem, slightl}' expanded at 
l1liddlC', and tC'l'Ininating .in blunt curved point. 

Lana (fig. ::!·I) .-rpPt'I· head hairs three to five, 
10\\,('1' t \\'0 to fOlil. Pl'othol'rtcic hail' 1 double 01' 
tl'ipll'. Latpl':tl abdominal hairs single 01' double. 
Comb with about 23 to 35 senles in a patch; each 
sealt' with long central spine and adjacent shorter 
spines. Ail' tub(' about 2.':i by 1; pecten fine and 
(','('n and not I'('aching middle; tuft consists of foul' 
to six large hail'S. Ann'! segment with plate ex
t('IHling 10 IWILI' ventml line; latcml hail' longer than 
pla/('; gills pointed and from one to two times as 
long aH plate. 

Distribution, biology, and iIllportance.
ThiH spccies is pl'csent in considerable numbers in 
SOI11(' phwl's in the timbered coastal :treas of 'Vr.'lh
ingtOIl and Oregon (map 2) but is uncommon in 
Idaho. It is also common at moderate elevations 
in the Cascade Hange and in other mountain areas 
in Washington and northern Idaho. The larvae are 
found in ,mow and rain pools in wooded and semi
wooded areas. It is of economic importance only 
in a few al'pas. 

Aedes (Och!erotatlls) u!oponotu,n Dyar 

Ac'l('.~ 1I[0I'0l/oIUIl/, Dy:tl', 11li;l'(,lItor Insriti:1(' l\I(,l1strUIIS 5: 

OK 1011. 


Fcmalc.-TOl'i with inner surfaces predomi
nantly white scaled. l'.fesonotul11 reddish brown 
scal('d with white scales in l)I'cscutcllal' area and 
usually with some whitl' seales around lateral mar
gins, also occasionally with paired small white 
scull' spots forward of Pl'cscutellar area. l'.fescpimcra.1 
bl'iHtlps abRenl, 01' rarely there may be one. Abdomen 
black with baHnl segmental white bands nnd fre
quently with scattered white scales. 'Wings 
pl'('clominantly dark scalNl with pale scales inter
mix<'ll. L<:'gs dark with broad basal white bands on 
all s('gmcnts of hind tarsi, narrower basal bands on 
s('gments 1 to 4 of middle tarsi, and narrow basal 
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bands on segments 1 to 3 of front tarsi; tu,rsal 
claw with tooth broad, short, and not parallel (fig. 
25). . 

-Male genitalia.-The characters of the male 
genitalia of this species are similar to those of Aedes 
eXCl'lLcians (fig. 38). 

Lurva.-Upper hettd hairs triple or in fours, 
lower double or occasionally triple. Antennae 
spiculated, tufts multiple. Mcsothoracie hair 1 two 
to three times as long as me~othomcic httil' 2. Lateml 
abdominal hnirs usually double on segments 1 to 
6 but occasionu.lly may be single on 6. Comb with 
about 17 to 33 scales; each scn.1c from centml !tI"ca 
of comb with long median spine and lateral spinules 
usually extending more than lutlf length of median 
spine. Air tube slender, about 5 by 1; pecten not 
reaching middle with two to three large detached 
teeth; tuft with four to six large hairs. Anal segment 
extending about, three-fourths distltnce down sides; 
lateral hair shorter than plate; gills us long or 
longer than plate. 

Dyar, who named this species, recognized its 
close relationship to Aedes excTuC£ans when he stltted 
that it could also have been clnssified as a race of 

" 


FlGunE 24.-.Aede-~ aborigini.~ larva. 

l"IGUlIl, 25.-Aedc8 a/opollolulII, claw of female. 

excntcians on the Pacific coast. It was considered 
a synonym of excrttcians by Matheson (190), Stage 
et al. (254), ltnd Carpenter and LaCasse (57). 
However, Boddy (35) described additional char
acters. More recently other characters of the larvae 
and female have been found that establish this as a 
distinct species (111) . 

Distribution, biology, and importance.-
This species occurs in s111all numbers in wooded or 
semiwooded areas in ,Vashington and Oregon 
(map 3). It has been collected as far east as Spoka.ne, 
·Wash., ami as flU south as Odell Lake in Oregon. 
Little is known about its economic importance. 

Aedes (Ochlerotatlls) c(l.mpestris 
Dyar and Knab 

Aedes cnlllpcsiris Dynr and Knnb, X.Y. Ellt. Soc. Jour. 15: 
21a. 11)07. 

Fcmale.-Mesonotum yellowish white with 
median brown stripe; sides with narrow brownish 
murgin. Abdomen black with median white line; 
apical and basal white bands forming small paired 
segmental dark areas; last two segments frequently 
aU white scaled. Wing scales pale and dark inter
mixed; white scnles usually predominating. Legs 
with dark and pale scales; tarsi dark with basal and 
apical white bands, except on last two segments ~f 
middle tarsi and last three segments of front tarSI. 

Male genitalia (fig. 26) .-Basistyle about three 
times as long as wide; apical lobe low convex with 
rathel' long setae; basal lobe rounded, slightly raised, 
and covered with many setae; large spine and several 
long spinelike setae at basal margin. Claspette stem 
with two or three small setae just before apex; 
filament narrowly and Toundly expanded in sickle 

shape.
Larva (fig. 27) .-Upper head hairs two or three, 

lower one or two. Lateral abdominal hairs usually 
double on segments 1 to 5 and single on 6. Comb 
with 20 to 32 scales in triangular patch. Air tube 
about 3 by 1 tapering, with pecten reaching two
thirds distanc~ to apex; small tuft near tip; last two 
or three teeth stouter and slightly detached. Anal 

http:Spoka.ne


39 THE MOSQUl1'OES OF THE NORTHWESTERN UNITED STATES 

Female.-Mesonotum reddish brown with pale
yellow scales around margins. Abdomen black with
out basal white bands or with narrow indistinct 
ones; sides with triangular white spots. Wing scales 
all dark. Legs dark; hind and middle tarsi apically 
and basally white banded, last segment of hind 
tarsi entirely white scaled; front tarsi apically and 
basally banded on segments 1 and 2. 

Male' genitalia (fig. 28) .-Basistyle slightly 
more than twice as long as wide; apical lobe large, 
low, and broadly rounded with short bladelike setae; 
basal lobe large with many short setae. Claspette 
stem cylindl'ical and setose, larger seta before apex; 
filament narrow, linear, pointed, and slightly shorter 
than stem. 

Larva (fig. 29) .-Upper head hairs four to nine, 
lower three to six. Prothoracic hair 5 usually single 
or double. Lateral abdominal hairs usually double 
on segments 1 to 5 and single on 6. Comb with 25 
to 40 scales in irregular patch; each scale with 
rounded fringe of spines apically. Air tube 3 by 1; 
pecten even, reaching beyond one-third of tube, 
followed closely by tuft of four to six medium hairs. 

FlOUUg 2G.-Aedes call1]Jcstris: A, Male genitalia; B, claw 
of female. . 

segment as long as wide j plate lightly spiculated 
c:..-tending neady to ventral line; lateral hair shorter 
than plate; gills budlike and shorter than plate. 

Distribution, biology, and importance.
This species has been found in semiarid areas in 
southern Idaho and in eastern Oregon and Wash
ington (map 4). The larvae develop in pools where 
the water is slightly alkaline. Adults are usually 
not numerous but may develop in sufficient numbers 
to cause annoyance in localized areas. A flight range 
of 10 miles has been reported by Rees (222). 

Aedes (Ochlerotatus) canadensis 
canad(·..sis (Theobald) 

Cult,x calladensis Th()obald, l\Ionog. Culicidae 2: 3. 1901. 
F1GURE 27.-Aedes campestris larva. 
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li'IGL!HI-: 2~.-:l~dcs c(ll/(ldellsi,~ Clll/adel/sis male genitalia. 

Ann,1 Hegment with plate extending about two
thirds down sides; In.tera.1 iU1ir shorter than plate; 
gills about one to 1.!~ tirn(,H length of plate. 

Distribution, biology, and importance.
This specie's has not been taken in Oregon but has 
been collected in large numbers in northern Idaho 
allll has also been taken in a number of counties in 
northeastern \Vashington (map 5). The larvae 
breed in temporary forest pools left from melted 
snow. Thcy were also found developing in pools in 
open llleadow~. The adults bite avidly and are 
present in sufficient numbers to be annoying in 
localized a.reas. 

Aedes (Ochlerotcrtus) <'nWl'hylln Dyar 

A riles ca/npil!llla Dyal', lnseclitor Inseitine l\lenstnlllS ,,: 
SH. Inui. 

Acd/;',~ ]1caryi Dyar nnt! Hhflllnon, Wash. Acad. :4ci. Jour. 15: 
7R. In'2;). 

Fcmulc.-~Iesonoturn gray around sidcil with 
golden-brown scales in middle, which sometimes 
show fnint dark lines. Scutellum with pale-yellowish 
settles. Lower rnes('pirneml bristles two to seven. 
Postcmml scale patch present. Stcrnopleuron with 
scales not extending to frontal border. Hypostigial 
spot of scales present or abscnt. Abdomen black 

with basal segmental white bands. 'Wing scales 
dark with pale scales ILt base of costa and first vein. 
Legs dark with rnb ..-ture of pale scales; tarsi mostly 
bln,ck. 

Male genitalia (fig. 30) .-Basistyle about three 
times as long as wide; apical lobe small, elongated, 
and naITowly attached with few short setae; basal 
lobe small, elevated into transverse ridge at base 
with row of long setae and slender spine at margin. 
Claspetto Rt.erll lightly hirsute except at apex; 
filament expanded in grn,dunl curve at basal third. 

Larva (fig. 31) .-Upper and lower head hairs 
single. Lateral abdominal hairs usua\1y double on 
segment 1 to 5 and single on G. Comb with about 
.to to 25 scalei-i in two iITegular rows; each scale with 
long median Hpine and shorter Iatoml spinules. Air 
tube about 3 by 1, tapering, with evenly spaced 
pecten teeth to hair tuft; three to five widely Rpaced 
teeth beyond tuft. Anal segment with plate reaching 
about two-thirds distance down sides; lateral hair 
shorter than plate; gills as long or longer than plate. 

Distribution, biology, and importance.
This species has been found in a few places in mOUIl
tain areas and occasionally at lower levels in all 

FIGUlU) 29.-Aedes canadensis call1ldclI.~is larva. 
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Lurvu (fig. 33) .-Upper and lower head hairs in 
tufts of five 01' more, tufts in nearly straight line 
with prcantennal tuft. Latcral abdominal hairs 
doublc 011 first anel second scgments, single anel 
long on third to si:-..ih. Comb with nine to 15 scalcs 
in double row. Ail' tube slender, about 4 by 1; 
pecten ('xt('nding past middle of tube with about 
thl'('e' detacl1l'd t('eth; tuft small. Anal segment 
with plat(' extending about three-foUl'ths down sides; 
lateral hail' uSlmlly double and shortcr than plate; 
gills two 01' more times length of plate. 

nisi riblll iun, biulogy, and iml)Ortance.
This mosquito is found throughout the partially 
wooded areas of all three States (map 4). It breeds 
in w()odland and ol)('n meadow pools. LaJ'\'/te have 
h<'('11 collected fl'Om early April at lower levels to 
late .June at higher elevatiolls. In some mountain 
areas it is thc predominating species and is a serious 
pest; it. is found in smallcr numbers at lower eleva
tions. In Ncvada it is apparently found only in 

L<'lGl'ltI'; :lO,.\I'r/C'< cu/uJ1"!Jlla male ~~'lIitalia. 

thr('e State's {map li). The larvae h:wc been col
lected in pools and roadsici(' ditches ill o]1ell and 
partially wooded areas. C'arpent('(' (51) found that 
from 5 to 7 weeks w('r(' I'('quire'd for developmcnt of 
the' 	 immature ::;t.ng('s at an el('vation of 6,100 feet 
in 	 ('alifol'llin.. Fn.'('bol'l1 (94) obs('('vcd that the 
adll\t.s bitt' fiercely and will attack man and horscs 
ill the daytim('. 

Aedes (At·des) ci'lereus l\rcigcn 

A cdc	.• cilH'n'lIs '\h'i~en, ~y$tel11. IksrhreiiJlIng- tier Bekannten 
EliflIpiii;:('\l('lI Z\\'l'if!(igeli~('fl In$ekten 1: la. IS IR. 

FCll1al(~.-·l\Ie::;onotum clothed with reddish
brown ::;eal('::;. Lower mescpimcral bristles absent. 
Posteoxal seale patch ab:3cnt. Abdomen bhck 
without white bands or with nanow partial Ol' COlll 

p\£'t(' 01.1('8; IfLtNal spots usually join('d to form lill('. 
\rillg scal('s dark. Lpg;; dark brown; coxa of front leg 
with whitt' scalps and a c('ntral patch of brown scales 
on antNior surfne(', 

1\I1l1t~ gl'llilaliu (fig. 32).-Basistyle about twice 
as 1()lIg as wide; H1WX rOIl(, shltped with long setae. 
Dististyle SUbapically inserted with forked arms of 
lIJwqllal length; short braneh with setae apically, 
long brandl forked at ('nd. Cl:wpette two-branched; 
filalllcnt abs('nt. 

FlGUlUJ 31.-Aedes cataphylw larva. 

http:si:-..ih


42 TECHNICAL BULLETIN 1447, U.S. DEPT. OF AGRICULTURE 

Larva (fig. 35) .-Upper and lower head hairs 
single. Lat~ral abdominal hairs double on first to 
fifth segment and sin~le on sixth. Comb with about 
28 to 70 scales in triangular patch; each scale with 
central spine and adjacent spines or spinules of 
variable length. Air tube stout and about 2J;2 by 1; 
pecten teeth evenly spaced to ncar middle of tube; 
tuft of four to eight hairs. Anal segment with plate 
extending only about two-thirds distance down 
sides; spicules minute i lateral hair shorter than 
plaro; gills about twic!} length of plate. 

Examination of comb scales of larvae from loca
tions in \Vashington, Oregon, and Idaho has shown 

FlGUlt1:: :32.~~Jede$ ciltcrclis nmlc gcnitalia. 

foothill and valley areas (6S). The females attack 
both during the day and at dusk. They arc known to 
rest ncar the ground in the grass or underbrush or 
other pln.ces ncar their breeding sites. 

Aedes (Oclllerotatlls) communis (DeGeer) 

('lIleoC COllwttLltis DcGeN, l\h~lIl. Pour Servir Hist. des 1n
Sl'('ts 0, p\. 17, figs. 2 Ilnd 5. I77lL 

Femulc.-:McsOlIotUIl1 dull yellow or gray 
scaled with narrow pale median line separating 
paired dark-brown lines and with posterior brown 
half lines. Coloration is variable and may be brown 
scaled centrally with mixture of pale scales and 
border of grayish-yellow scales. Lower mesepimeral 
bristles two to five. Postcoxal scale patch absent. 
Sternoplcuron with scales extending to anterior 
edge. Hypostigial spot of scales absent. Abdomen 
dark brown with basal white bands. Wings dark 
scttled; patch of two or three to many pale scales 
at ba...~ of costa in about 85 percent of specimens. 

'Legs dark; femora partially pale. 
Male genitalia (fig. 34) .-Basistyle about three 

times as long as wide i apical lobe large rounded 
with many long setae; basal lobe small, quadri
bt~ml in outline, partially detached at base, surface 
with some small setae, several larger curved ones, 
und stout spine on margin. Claspctte stem lightly 
hirsute on basal half j apical half more slcnder; 
filamcnt angularly expanded to its maximum width 
near base, top with groove created by flange along 
its sides. FIGURE 33.-~1edes cillcreus larva. 
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Aedes (Ochlerotatus) dorsalis (Meigen) 

Culex dor.wlUs Mcigcn, Systcm. Bcschrcibung dcr Bckallntcn 
Europiiisehcn Zwcifliigeligcn Tnscktcn 0: 242. 1830. 

Female.-Palpi tips usually dark ;:;ealed. Mesono
tum yellowish white with median brown stripe or 
with only few brown scales medianly; posterior 
brown half lines and side lines mayor may not be 
present. Abdomen predominantly white scaled with 
median white stripe and tmnsverse segmental 
white bands; last one or two segments may be en
tirely white scaled. 'Ving scales dark and light, 
light predominating; sixth or anal vein with more 
light than dark scales. Legs with dark and pale 

it'IGl'Ht: :{·I.··.·led/~~ cOIII/llltl!is male genitalia. 

t.hat in se\'(~ml of theRe locations larvae with the 
three types of comb scales were present in the same 
pools U /1). The two most di\'ergent types of 
scnleR are shown in figure 3;). No other differences 
WPIT' se('n in these larvae (111). 

Distribution, biology, and importance.
Thi~ is one of the most widely distributed species 
in high mountain areas of the Northwest (map 4). 
In many localities it is present in large Ilumbers and 
is a serious pest. It breeds in flooded mountain 
llwadow8 und woodland pools left by melting snow 
and around the margins of mountain lakes. The 
larvae may be found alone or in association with 
other species such as .tlcdcs ]Julialus, A. calaphylia, 
A. inlrucicllS, A.fitchii, or 1L hcxodontus. In Oregon 
it is numerous throu!!,hout the Cascade Range and 
Blue Mountains. It is abundant in the Cascade and 
other mountain ranges in \Vashington and northern 
Idaho and is pn'sent in i'maller numbers in central 
and ~outhern Idaho. The adults arc sometimes seen 
latl' in M1W and may occur until mid-August. The 
females arc persistent biters l and although they will 
attack during the day, they are generally more 
active at dusk. 

FIGUR~~ 35.-Aedes communis larva. 
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scaIN';; tarsi dark with apical and basal white bands 
OIl all but hu.,t two s('l1;tnents of middle tarsi and last 
thr('e segnwnts of front tarsi. 

Male gcnilulia (fip;. 3G) .-Basistyle about three 
tinlPs as long as wide; apienJ lobe round('d and ;;:ome
what shortened apically, surfac(' e\otiwd with stmil1;ht 
setae of JlwdiulU knp;th; basal lobe prominent, 
slightly constI'ict('c\ nt bas(', and eoYer('(\ with short 
setal', It stout spine on margin, and a smalkr ad
j[t\:~'nt i-lpine follow('c\ by several setae. Claspette 
stem stmi!!ht llnd constricted just before tlpex with 
few s('tae nt ('on:,;trietion; filament broadly expanded 
in roulHled rectangular shapt' nCtU middle. 

Lan'a (fi!!:. 37) .-FpPN and 10wN Iwad hairs 
sin!!:\(' or oeensionnlly uppers may be double. Dorsal 
hair 1 of mesothomx tlnN' 01' four til11('s as long as 
hail' ~. Lakml abdominal hairs triple 011 segments 
1 IlIld :2 [till! doubl_' on rest. Comb with about 20 
to :31 sealp::; in pateh. Ail' tube tapNing, about 3 by 
1; peden evenly spaced to neal' middle of tube; 
multiple tuft set dose to end of peeten. Anal sog-
11)('lIt with phtc ('x(endiug ltbout halfway clown 
side:,;; Iat('ral hail' :-:hortp I' thtlll anal plate; /!.ills 
from! 2to 112 length of plat0. 

A diLrk wi n~('d form of ..I edes dorsalis has been 
reporU'd by ChtLpm:tn and (irodlmus (10) from 
Humboldt County, ('alif. This population has more 
dark I1mn light sertle's on t\w sixth wing v('in. Two 
such sp('C'inH'ns from l\:cl'l1\'illC' ttnd two from North 
B('nd on the Or('l1;on eOllst han' lwcn found on re
('xalllination of our pinn('d eollC'ction of about 800 
sp('('in1C'l1s of A. dorsalis and A.. 'IIldanimon from the 

B~ 

FlGl'Iu: 30. '".Irill's dorsalIS: .1, :'.\:11(' genitlllia; B, ('I:lw of 

f('mall'. 

FIG~l1U, :37.-Acdcs dorwli,~ larva. 

North\\(,stern States. The claw characters appear 
to be adequate for separating the dark winged form 
of .A. dorsalis from A.. melanimon. Characters for 
separation of thifi species from A. melanimon are 
given by Bohart (S6) ,Chapman and Grodhaus 
(70), and Richards (231). 

Distribution, biology, and itnporlance.
This is one of the most important and widely dis
tributed species in the Northwest. (map 5). It is 
the only species in this region that breeds naturally 
in brackish or s..'tlt-water marshes and is also one of 
the most abundant and troublesome species in ir
rigated areas and in flooded grasfilands. The larvae 
are frequently aSfiociat.cd with those of A. melani
mono The females will bite at, any time of the day 
or night bnt are most active in the evening. Natural 
infection,; of 'Wefitern equine encephalitis and St. 
Louis encephalitis have been isolated from this 
species. Migmtol'Y flightfi of 22 miles in Utah and 
30 miles in California have been recorded for this 
species (22S). 

http:aSfiociat.cd
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Aedes (Ochlerotutus) pxcrllC;UIl.'i ("'ulker) 

C,t/ex ('.rauI'illll .• Walkpl'. InS('l'W l'alllltlC'I·sian:t, DiptPr:\ I: 
I:.?\J, IS,i(j, 

Ft.>lI1l1lil>.-Tol'i with inlwr sllrfac('" prNlominttntiy 
whitt' settl('d. ~r('S()n()tlllll y('lIowi:,h whitp with 
lllPdillll brown S! /'ipp, \'aril'd paitPI'II of hl'Own lind 
whitl' s(':Lips. :\[psppinll'ml bri"tI('s aiJsPllt 01' ntrdy 
Ol\('. .A l>don lPn hl:Lek wi th l)[l:,:d s{'p;nwn tal wh it p 
bands llnd fn'fJu(,lltiy with seattt'rpd whitl' :'ml<'s. 
\\,in~r:-; pr('dolHinantly dark se:d('d with p:1Ip s('alt's 
int!'rntix<".l. L{'Irs durk with broad lmsal whitt' hands 
on nil s('~m('!lts of hind t:lI'l~i, nnITO\\'C'r lmsal bands 
on :'!'g'I.lll'lIt:' t tol of middlp tarsi, and nil/TOW basal 
bn.nd:, Oil :,p),!;lll('nts I to :) of fmllt tarsi. 

:\[ul(> g('lIiluliu (fig'. aHl.-Basistyl(' about threc 
timp:, a:' lOll),!; as widl'; apical lobt' promilH'llt with 
small s('(":lP; ba:,al ltlb(' "lightly mil'('d, ru!!:osp, alld 
('.'\tl'I\(lin~ to hm:p of api(>al loIH'. "urfac(' CO\'('I'('<I 

with short :,pt:lt'. Cla"ppt t(' :'{PIII hir"utp ('x('t'pt n,t 
tll)('X; filnnlPnt unglllnl'ly ('xpnnd('d to :,harp point 
neal' bu:,('. 

Larva \ flg. :39l. {'PPl'I' amI. low('r hpad hair:,; 
u:'llally douhh' IJIl ()('('a~i()nHlly 1[111)('1'" mny bC' 
t riplt' and lowers "h~ll'. :\r('"oth()r:H'i(~ hair 1 two 
til" thl'!'!' tilllP~ [L:, long as IlIcsothol'aeie hail' 2. 
Lntl'ral ahdominal hair~ doubll' or ~I'glll('nt:; 1 1")(1 

:2 and 'iin)!;i<' or d()uhl!' on l'p"L ('ornb with about 
I:~ to ;~;~ s('alp,;; pad! ,wnlt' from ('('ntml an'a, of ('om!> 
wit h Inn,!! J11('d ian ::pilll' alld iatf'ral spin U Ie:; not 
l"dpIHlin)!; UlIll"I' than half l('ngth of llwdian :'pinC'. 
.\il' {u b(' :-:i<'ll dl' 1", ahou t ;j hy I; P<'I'(,11 not reaching 
middl!' wit hl\\"o or Ihr('(' lalW' dl'taelwd t('(,(h; tuft 
with ro\ll' to six ltu'.!!;!' hair:', Anal :,('gnwnt with platC' 
('x! ('I ul ill)!; ahou t t hl'('('-folll't h:, distancp down side; 
gills n:, lOll)!; 01' IOIl),!;!'r t han platC'. 

Distrihulioll. hilling), and illlporlancc.
This sp!'('ins is wid<,iy dist ributed but u:;ually does 
!lot ()(>('I!r in br)!;(' numiJpr:; (map 7), It has bc:'n 
tak!'1l ill co:t;;tal areH..S of Washin),!;ton and also at 
highN inland ('l('vatioll". The larvae develop in 
rOlHll'id(' ditelws, !II('adows, and other temporary 
po()l~. The ~peci(':; mily he a l)PsI in localizC'd area..'; 
in til(' ('n'nill,!; and will al"o hilt, at any tillle of da.y 
in "had('d an'H ..>.;. 

,'{·df·.~ (Orh/f'rOltltll .... ) jitd,;; 
(Ft.'Il aile! Young) 

('Ii/t.c .li/rb,; Fl'lt :11111 "JlUI~, ~('i('nr(' \ IL".' :.?o: :ll:.? WIle!, 

Ft>mak. -Tori with whit<> "('alp,, on tlonml half. 
~[P::on()tllil1 ypllowish whit(, to light brown with 

bron,d Ilwdian browll stripe or variable pnttcl'l1 of 
brown and light :;ellles, Low('I' mesepimeral bristlcs 
non(~ to two, rarely thr('e or foul'. Abdomen black 
with bal'al white bands and sometimes with apical 
white SGulps that llIay pxtt'nd into median white 
line. Wings dark scalNl, usually with mixture of 
whitt' ,,('HIps along eo:'ta and occasionally with pale 
seales seat.tl'I'pd over r(':;t of wing. LpWl dark; tarsi 
with blL"al white b:1nd:, 011 all excppt last two seg
IlIPHtS of front tn r:;i alld first :;egn1('nt of middle 
tarsi, whit<, band" bl'Oader on hind lpgs; tar'sal claw 
with short tooth not pamllel with claw. 

l\lalc gcnitalia (fig. ·lO).-Basistylo about three 
tilllC'S Hi:' Ion!!: lUi wide; apical lobe prominent and 
slightly e1ongatpci, slll·faceciothed with long setae 

FIGllHI> 3S. 0·1 ccles c.ccruciol/s:-:!. ~Ialc genitalia; B. claw 
of female. 
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tending nearly to ventral line; lateral hair longer 
than plat.e; gills !l bout lY2 times as long as plate. 

Distribution, biology, and iD1()Ortllllcc.
.I1edes jitcll'ii is most prevalent in mountainous re
gions but is also found ncar sen, level (map 4). 
li'irst-instar larvae luwe been taken in early Febru
ary in the, Willamette Valley of Oregon. The \n.l'vae 
develop in flooded meadows or potholes in semi
wooded areas. It is an important pest !Lnd is present 
over most of Washington, Oregon, and Idaho where
ever suitable breeding, areas arc found. 

Aedes (Ochlerotu tus) jluvescens (Mullcr) 

('II lex .fl(lI'CSCCII.N l'oliiller, Faul1a ] I1sectorurn Fridrichsdalina ... , 
p. 87. .t7li·1. 

FCD11l1c.-Mesonotum with yellowish-brown 
scales and broad median stripe of slightly darker 
brown scale(;, which may blend so that stripe is 
indistinct. Lower mesepimcral bristles usually ab
sent. Abdomen covered with dull-yellow scales 
or with dark median line and sides partially black 
scaled anteriorly. Wing with mixture of yellowish 
and dark scales. Legs brown with mix1;ure of yellow 
scitles; tarsi with basal white band on all except 

FlGCHE 39.-Acdes eXCTllC'imls larva. 

bordered by seveml shortN oDes; basal lobe trian
gular with many setae, those at margin of base 
longer ltnd preceded by spine. Claspette stem 
lightly hirsute except at apex; filament short and 
sickle shaped with notch at base. 

Larva (fig. 41).-Uppcr head hairs three to four, 
lower two to three. :Mesothorncic hair 1 itbout 15 
times as long as mesothomcic hitir 2. Lateml ab
dominal hairs usually double. Comb with about 12 
to 30 settles; each scale with median spine about 
twice as long as subapical spines. Air tube slender, 
tapt'ring, about 4H by 1; closely set pecten teeth to 
middle of tube, occasionally with one or more teeth 
slightly detachcd; apical setae hook shaped and as 
long as lateral valve. Anal segment with plate ex-

FIGUlU; 40.-Aedes fitchii: .t1, Mule genitali!lj B, claw of 
femllle. 
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single. Lateral abdominal hairs double on segments 
1 to 6. Comb with about 20 to 35 scales in patch; 
median spine of individual scale about twice as 
long as lateral spinules. Air tube tapering, about 
3Y2 to 4 by 1; pecten !'Caching middle with or with
out one 01' two detached teeth, followed by tuft 
of foUl' to six hairs. Anal segment with plate extend
ing down about two-thirds; lateral hair about as 
long as plate; gills from one to two times length of 
plate. 

Distribution, biology, and importance.
This is one of the lar'ger species found in the North
west. It is a typical plains species and has been 
taken in limited numbers in widely separated places 
east of the Cascade Range (map 2). However, it 
rarely occurs in sufficient numbers to be a serious 
pest. Larvae have been found in meadow pools and 

FIGUlu; ·lI.-Aedes filchi-i larva. 

hst segment of front and middle tarsi, white bands 
broader On hind 1eg:;; tarsal claw with short blunt 
tooth. 

"Male genitalia (fig. 42).-Basistyle more than 
twice as long u.s wide; apicallobc prominent rounded 
with many setae; basal lobe a rugose, slightly 
clcvated area with many setae, a stout spinc, and 
several long setac ncar base; lobe cxtending nearly 
to base of apical lobe. Claspette stem with three 
stout setae on inner margin of base; filament an
gularly expanded to rounded point near base. 

Larva (fig. 43) .-Upper head hairs usually throe 
to four, lower usually double. Prothotaeic hair 1 FIGURE 42.-Aedes jlavescen,~: A, Male genitalia; B, claw of 

female. 
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stripes separated by ntuTOW partial or complete 
white stripe; sides and prescutellar space with white 
scales. Postcoxal scale patch absont. Lower mcsepi
meml bristles absent. Abdomen dark scaled; seg
ments with lateral basal whitc spots. 'Wings dark 
scaled. Legs dn,rk scaled; tips of femora white 

scaled. 
:Mulc gcnituliu (fig. 44).-Bn.!';istylc about thr€e 

times llS long as wide; a.pical lobe absent; basal lobe 
rcprt's('nted by group of setae neal' base of basistyle; 
slllall tit-lise patch of long hairs nelLr middle. Claspette 
stem loug, hir!';ute to twar apex with small setae 
on iuner surface jfilaml'lIt long, narl'Ower than 
claspettc, and gradually tnpered to slightly re

cun'ed point. 
Larva (fig. 45) .-Antennae smooth with single 

hail' Il('ar middle. Upper head hail' single or rarely 
double, lower iwo to five. Lateral abdominal hairs 
double or triple on scgments 1 and 2 and double on 
segnwnts 3 to 6. Comb with eight to 12 scales; each 
scale evenly fringed with short spinules. Air tube 
slightly less than 3 by 1; one or more pecten teeth 
frequently extending below sclerotized area of tube; 

FIGnn; ·Ia. --Aedes jllll'CSCCIlS In r\,ll. 

mar:;;hf's in the vieinity of alkaline flats. It has been 
ob:-l'("vNI to attack in bright sunlight and during a 
brN'ze of about 7 miles per hoUl". HOlLrle (139) re
ported on it:;; life history. 

Aedes (f';u/uyu) hendersoni. CockereW 

Aedes tri,~eri(lilts vur. hCllllcrsowi Cockerell, Jour. E('on. Ent. 

11: 10\1. lOIS. 
A ('d~.< iri.<friu/u•• hCIH/<>rs(Jlli Co('kert,ll, Ent. ~Ol·. Amer. Ann. 

:i;\: 1l00HiOU. \tWO. 

FCIllUlc.-Mesollot.um with stripes of dark
brown Rcal('s thltt become broader posteriorly; 

\ Thl' nH'l'Ol1otum of ,\('drs Iri.~('ri(llll.~ adullg hag no ('ent.ml 
while stripl' lInd :\ 8tnnlh.'r whilt' 8('llled I'l'{'~rlltellar nrl'u. Thl' 
t\('U'; of thl' air lub(' i~ atla('hl'd to lhe se\l'rotizl'd arell and 
thl' upper and low('r gills arl' of unequlll I('ngth Ilnd shorter 

than the piatt'. 
FIGUUJ,; H.-Aedes hewlersoni male genitalia. 

http:FCIllUlc.-Mesollot.um


49 THE MOSQUITOES OF THE NOllTHWESTEHN UNITED STATES 

FCl11ulc.-Mesonotum yellowish to light golden 
brown with paired clark-brown lines and posterior 
half lines. Postcoxal scale patch present. Scales on 
stet'tloplcuron cxtellding to antOl'ior margin. Pos
i;('rior area of probasistct'tlutn with white scales. 
Lower mesepimeral bristles two or thrcc. Abdomen 
black with basal segmental white bands. 'Vings 
dark scaled wiih patch of two or three to .nany 
pale scal('s at base of costa in about 95 pct'Cent of 
specimens. Legs dark; fomora partially pale scaled. 

Mulc gCllituliu (fig. 46) .-Basistylc three times 
as lon~ aR broad; apical lobe long and rounded with 
short curved setae; bas:t1 lobe flatly conical with 
numerous setae and long cUt'ving spine ncar base. 
Claspette stem pilose on basal half, slightly curved 
Ilnd expanded neal' middle; fila.ment shortel' than 
stom, slightly expanded at middle, and terminating 
in blunt cUt'ved point. 

Lurm (fig. 47) .-Upper and lower head hairs 
usually double, but occasionally one or more tufts 

!L('U~ t\dadwt\ fl'o!l\ ba::;e of tube. Anal s('gment with 
sllIall plnt(' ('xt('ndin~ I('ss than halfway down sides; 
lat('rnl hail' On<, to tI1I"('<' bmne\wd and attached On 
('d~(' 01' on adj:H'('nt nonsclerotizcd al'ra; anal ~iI\s 
bluIltly l'oundNl, about ('qual in \('n~th, and about 
Ihl'('(' tilll('s as long as plat('. 

Distribution, biology, and importance.
Aedes hendersoni bl'('('(\s in tree holes .but little iR 
known of its e('ology. Larvae arc found in associa
tion wit h A. lriserialus in some a!"('as, but Breland 
(48) boli('n's that A. helldersoni is a western sprcics 
and that A. lriserialus is pr('ciominantly an rastcm 
and soutIwustel"ll specics. Nielsrn ct al. (20.n found 
that slwcim('n,; from Ada County, Idaho (map 7), 
whi('h wel'o ori~inal\y reported as triserialus, arc 
typiral hendersolli. Their observations support 
Brela.nd's s('paration of the two sprcics. The threo 
('OIlN'tions mat\(' in Idaho arc the only records re
portrd fOI' this sp('ci('s. 

Aedes (Ochlerotntfls) he:wdontlls I)yar 

Afd('.~ hl'J'od()lIills (),'·(Ir. TnRI.'!'ut.or In$('itial.' .iIIt'llstrllll$ 4: 
sa. HHli. 

Act/t'S t'!lcl~)rert'1I1/l.~ DS:lr, ibid. R: :?:l. l()20. "(in part)." 
.A cde.~ {cucl1r!otips Dyar. ibid. S: 2·\. J 020. "( in purt)." F'1(Hml~ 4n.-A cde.~ hc:rodolltll.~ mnle genitalia. (Courtesy 

of Carpenter and LaCasse 57.) 

http:TnRI.'!'ut.or
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may be single or triple. Comb with five to nine 
scales in row; scales thom shaped with minute 
lateral basal spinules. Air tube 2yz by 1; pecten not 
quite reaching middle of tube. Anal segment ringed 
by plate; lateral hair longer than plate; gills pointed 
and about 1l'2 to three times length of plate. 

Distribution, biology, and importance.
Aedes hexodoltlus is a mountain species usually as
sociated with 11. communis Bnd A. jilchii. It is not 
so widely distributed (mt1.p 2) as these species, but 
in some areas it is very abundant and ttn important 
pest. Large numbers of the Ittrv!te develop in mcad
ows in the Cascade Range in the vicinity of l\{ount 
Adams ancllVlount Rainier National Park in \Vash
ing.t.oll anel in the Mount Hood and Diamond Lake 
areas in Oregon. This species hn.s also been taken in 
various placcs in Idaho. It is a persistent biter during 
the day. 

Aedes (OchleroWtlts) impiger (Walker) 

CuLex illlPigcr Walker, List of Dipterous Insects in Brit. 
Mus., \'. I, p. U. 1848. 

Aedes Ilcarcticus Dyar, Canllcl. Arctic Exped. Rpt. 3 (C). 

p. 32. 19 I\J. 
Aedes "impigcr:" Vockeroth, Cantlli. Ent. 86: 109. 1954. 

Not illlJliger of authors. 

Fcmale.-Mesonotum with brownish scales with 
or without mixture of yellowish-whit.e scales around 
sides and two lighter colored patches of scales cen
trnlly, entire surface with many black bristles. 
Scutellum with pale-yellowish scales. Postcoxal 
scale patch present. Stemopleuron with scales 
usually not e»..iending to anterior edge. Lower 
raesepimeral bristles three to eight. Abdomen bb.ck 
with basal segmental white bands. Wing scales 
usually dark with patch of pale scales on base of 
costa. Legs dark; femora and tibiae partially pale 

scaled. 
Mule genitalia (fig. 48) .-Basistyle about 3yz 

times as long as wide; apical lobe rounded, surface 
with a few small setae; basal lobe conically sloped 
to basn.! edge with row of long setae and spine at 
margin, rest of surface bare or with few small setae. 
Claspette stem hirsute on btl.sal half; filament an
gularly expanded to its maximum width near base. 

Larvll (fig. 49) .-Upper and lower head hairs 
single. LItteral abdominal hairs mUltiple on first 
segment and usually double on second to fifth. 
Comb with eight to l6 scales; each scale with long 
median spine and series of smaller basal lateral 
spines. Air tube about 2Y2 by 1; pecten on basal third, 

FIGUUE 47.-Aedes hexodolltus larva. 

FlGUitE 48.-Aedes impiger male genitalia. 
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followed by multiple tuft. Anal segment with plate 
extending about halfway down sides; lateral hail' 
shorter than plate; gills several times length of 
segment. 

Distribution, biology, and importance.
This species occurs in a few places in the high moun
tainous areas of 'Yashingtoll, Oregon, and Idaho 
Clnap 3). The largest numbers luwe been found in 
Mount Hainier National Park in vVashington and 
IleILI' Diamond Lake in Oregon. The larvae hutch 
with the first melting snow. The species is ap
parently too rare to be of much importance as a 
pest. 

FIGUIlE 49.-Aedes imp·iger larvlI. 

Aedes (Ochlerotutus) implicatlts Vockeroth 

Aedes illlp'iger DYllr, lnscclltor lnscitiae IVlcnstrllUS 8: 8. 
1!J20. 

Aedes (Och/erollliIlS) illllJlicatlis Vockeroth, Cnnnd. Ent. 86: 
110. 1115.1. 

Femalc.-lVlesonotum with median oblong area 
of brown scales, usually in form of broad stripe or 
paired stripes; margins gl'l1yish white. Lower mes
epimel'll.I bristles one to three 01' rarely Ilone. Post
eoxul scale patch present. Stel'l1oplelll'on with scales 
not extending to frontal bOl'dm·. vYing scales dal'k 
with patch of two 01' three to muny pale scales at 
base of costa. I~egs dark; femol'l1 pale scaled beneath . 

.Malc gcnitaliu.-Basistyle about foul' times as 
long as wide; apical lobe small, elongated, and nar
rowly attached with few short setae, tuft of long 
hairs just below base; basal lobe small, elevated into 
tl'l1nsverse ridge with row of long setae and slender 
spine at margin. Claspette stem lightly hirsute 
except at apex; filament angularly expanded to 
sharp point neal' base. 

Lana (fig. 50).-Upper and lower hairs single 
or occasionally with uppers double. Lateral ab
dominal hail's double on first to fOlll'th segments and 
single on fifth and sixth. Comb with 17 to 25 scales; 
each scale with fringe of spines, median spine slightly 
longer. Air tube about 2.% by 1; closely set pecten 
teeth not Teaching middle, followed by tuft of three 
01' foul' hail·s. Anal segment with plate spiculated 
apically and extending about halfway down sides; 
lateral hail' shorter than anal plate; anal gills pointed 
and only about as long as plate. 

Distribution, biology, and importance.
This species occurs in small numbers in the North
western States (map 6). The larvae are usually as
sociated with other A.edes larvae in pools in semi
wooded areas at the higher elevations. It is con
sidered unimportant as a pest. 

Aedes (Ochlerotatlls) increpitus Dyar 

Aedes iI/crepitus Dynr, Insccutor Inscitille .l\'lenstruus 4: 
87. 19H1. 

Femulc.-Tori without white scales on dorsal 
half. l\1esonotum yellowish white to light brown with 
broad median brown stripe or vfl.l'iable pattern of 
brown and light scales. l\1esepimeral bristles one to 
five. Wings dark with white scales along costal area. 
Legs dark; tarsi with basal white bands on all ex
cept last two segments of front tarsi and first seg
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FlllPHI': :iO.·-·;\ rlies ill/plicatlls InrvlI. 

ment of middle tlt1'si, white bands broadcl' on hind 

leg~.. 
Male genitalia (fig. 51) .-Basistyle more than 

thr('(~ times as long ltS wide; apical lobe prominent 
and bluntly pointed with few small inwardly directed 
setae; basn.! lobe a small rugose elevll,ted area, with 
short sptae thltt p:dend halfwa,y to apical lobe. 
Cbspettc stem light,ly hirsute except fI,t apex; fila
ment angularly expn.nded to sharp point. ncar middle. 

Lnrva (fig. 52) .-Upper head lminl usually two or 
OC(:[\."ionally three, lowel' one or two. Latera.! ab
domilml hn.il's one or two long hairs on each seg
llH.'nt. Comb with nbout 20 to 40 scales in patc.h; 
eneh scale fringed with spines, centml spine slightly 
longer. Air tube n,bout 3 to 3.! ~ by 1; pcchm not 
Tt'n.ching middle of tube; tuft of foul' to six hairs. 
Anal pln.te extencling only about t,wo-third8 down 
sic\(-:;, ltpeX with well-developed spicules on apical 
area; In.teml hair shorter than anal plate; anal gills 

pointed and from }'z to about 1>~ times length of 

plate. 
Distribution, biology, anti importance.-

This is a cO\llmon species that is generally distributed 
over the plains areas of 'Vashinp:ton, Oregon, and 
Idaho (map 2). The larvae have been taken also 
in open Incadows and small pool:; in s('miwooded 
eountry 1'1'0111 Hell. level t.o an elevation of tLbout 
6,000 fee'I;. Chapman (as) has collected larvae at 
8,200 feet in Nevada. Di:;tJ'ibuUon n,nd ecology of 
the species in Calif o I'll ia have bccn stndied by Car
penter (5tn, OU!' associatos, IJ. F. Lewis B,nli D. M. 
Chl'istl'nsoll, have shown (\lIlpubli:;het! data) tlmt 
in the Wilbmette Valley of Oregon development of 
larvae !tnd pupae nnti even Rome adult emergence 
occur ill wint.cr. This information would indieate 
that a,11 sta!!;cs of this species II1flrY be involved in 
ca\'l'yinl!; it t.hrough the wintor in some nren,s. This 
species is olle of sevPI'n,1 found at higher elevations 
that eontribute to the serious diseomfort of man 

and animalR. 

FIGUltH 51.-:lcdesi/lcrel'it1i,~ male genillllm. 
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FWl'Hl~ ;i2.--A ee/l's iIlC/'epilll,~ larva. 

Aedes (Ochlerot(ltus) intrude" ... Dyar 

.letl('~ il/irllrh'",~ [)yar, [nsceutor lmwitinc ~Il'nstI'Utls 7: 2:1. 
lOW. 

Fl'malc.--:\[csonotum uniformly bronze brown 
01' Q('casionally with indications of median brown 
stripes. Postcoxnl seale patch absent. Stel'llopieuron 
with settles not extl'nding to anterior edge. Lower 
lllcsppilllpl'tLl bristl('s one to fivc. Abdomen black 
with broad basa.l white bn,nds; venter completely 
whitl' scall'd. Wing scalI's dark with 01' without 
small patch of pulp scalps at. base of costa. Legs with 
mixtlll'(' of pall' scalps; tarsi mostly black. 

~Ialc genitalia (fig. 53) .-Basistyle about. three 
tiul('s a,; long (\$ widc, dense tuft of setae near apex; 
apicallobc prominrnt roundl'cl with numerous rather 
long ,;ctnr; basnl lobr elongate with large spine at 
basr and two spinrs on mised apex. Cla8pette stem 
with basal half hirsute and forming sharp projection 
ending in stout sl'ta at middle; apical half slender; 
filament angularly cxpandcd to sharp point at mid
dle. 

Larva (fig. 5·l) .--Upper Il('ad hairs usually foUl', 
Jowl'r two or three. Lateml abdominal hairs usually 
double on fir8t segment and single on second to 
sixth. Comb with 10 to 17 scales in irregular double 
row. Air tube about 2);~ by 1; pecten reaching mid

die with two or three detached teeth, followed by 
large multiple tuft. Anal segment with plate ex
tending to neal' ventral line and ventral margin 
deeply incised; anal gills longel' thfin segment. 

Distrihution, biology, and inlJ)Ortancc.
Aedes 'inlnuZens larvae htLVO been found in small 
numbcrl'l in pools in open as well as forested areas 
in thc Northwestel'll States (map 6). The adult.s 
diffel' from those of othel' forest species in that they 
frequcntly cntel' houses (84). This species docs not 
OCCUI' in Hllfficient number» to be of economic im
portance. 

Aedes (Oehlerotu tllS) melanimon Dyar 

Aedes /IIe/al/ill/OI! DyaI'. InsCClitoI' Inscitiac l'vlcnstrulls 12: 
120. (fl2·1, 

Femalc.-Palpi tips with pale scales. lVIesonotum 
yellowish white with median brown band and pos
terior brown half stripes; anterior lateral margins 
also nalTowly brown scaled. Abdomen predominantly 
dark scaled with median white stripe and transverse 
segmental nalTow white bands. 'Wing scales dark 
and light with dark predominating on most veins; 
sixth or anal vein with morlJ dark than light scales. 
Legs with dfirk and pale scales; tarsi dark with 
apical and basal white bands on all but last two 

FIGURE 53.-Aedes intnulens male genitalia. 
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teeth evenly spaced to near middle of tube with 
multiple tuft set close to end of pecten. Anal seg
ment with plat~ exicnding about two-thirds down 
sides; lateral hair shorter than anal plate; gills 3-2 
to 13-2 length of plate. 

This species, which had been considered a syno
nym of Jiedes dorsalis, was resurrected in 1955 by 
Barr (14). Characters for the separation of these 
two species have been described by Bohart (36), 
Chapman and Grodhaus (7'0), and Richards (231). 

Distribution, biology, and importance.
This species occurs in eastern Washington and 
Oregon and is also found in smaller numbers in 
souf,hern Idaho (map 5). The larvae develop in 
irrigated meadows and flooded grasslands. In many 

FIGURE 5·l,-Aedes inlrt/(lell.~ larva. 

segments of middle tarsi and last thrcc segments 
of front tarsi. 

Male genitalia (fig. 55) .-Basistyle about three 
times as long as wide; apical lobe rounded and some
what shortened apically, surface clothed with few 
straight setae of medium length; basal lobe rises 
in slope from sidepiece, surface covered with short 
setae; stout spine on margin and smaller adjacent 
spine. Claspette stem curved and evenly narrowed 
with few setae near apex; filament with long shank 
and more broadly expanded area near middle. 

Larva (fig. 56) .-Upper and lower head hairs 
single or occasionally double. Dorsal hair 1 of 
mesothorax approximately same length as 2 but 
short.er than 3 or 4. Abdomen with lateral tufts 
usually double or triple on segments 1 and 2 and 
double on rest. Comt, of 20 to 31 scales in triangular 
patch; each scale fringed with spines, apical spines 
longer. Air tube tapering, about 3 by 1; pecten 

FIGURE 55.-Aedes melanimon: A, Male genitalia; B, claw of 
female. (Drawn from specimen of Aedes dorsalis and 
modified to represent Aedes melanimon.) 

http:short.er
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FlOl"IU; 56.--Aedl's m('/cmimon larva. (Drawn from specimen 
of Aedes dorsalis lind modified to represent Aedes 
mrlullimoll.l 

of th('~{' ar('a~ the brvae are associated with those 
of A. dorsalis. The f('males are an important pest of 
man and animals. Chapman (62) found that in 
N('vltda this species was much more timid and less 
inclined to bite than A. dorsalis in the daytime. 
Richards t2S!) stated that western equine encepha
litis, which was reported from A. dorsalis in 'Veld 
County, Ftah, prior to thl:. resurrection of Aedes 
melanimon in 1955, was undoubtedly isolated from 
A. melanimo/!. 

Aedes (Oell lerota tits) lligromaeulis (Ludlow) 

(;mbhu/IIw lI'igromacuiis Llldlow, George "':Ish. l'nh-. Bill. 
ii: S.l. W07. 

Female.-Proboseis of female ring('d with white, 
or ring Illay oceusionally be .indistinct 01 absent. 
~rc:;onotum with varying shades of yellowish scales, 
broad Illedian bronze-brown stripe, and brown sides. 
Abdomen black with basal segmental bands and 
median stri pe of yellowish scales; lateral spots 

usually concolorous with median stripe. 'Wing 
scales pale and dark, dark predominating. Femora 
and tibiae partially pale scaled; tarsi black with 
basal white bands except on segments 4 and 5 of 
front and middle tarsi; last segment of hind tarsi 
occasionally all white, white band on first segment 
broadly (':-.:tended by scattered white scales. 

Male genitalia (fig. 57) .-Basistylc twice as 
long as wide; apical lobe absent; basal lobc a small 
elevated area with many rathel' shol't setac. Clas
pctte stem with cylindrical st('m and short seta near 
outel' end; filament narrow and as long as stcm. 

I~nrn. (fig. 58) .-Upper and lower head hairs 
usually single but may be double. Comb with about 
nine thol'nlike scales. Air tube about 2 by 1; pecten 
c:-.:tending well past middle with three stout de
tached teeth; small tuft near tip. Anal segment 
ringed by plate; lateral hail' single and shorter than 
piatc; gills pointed and from one to two times as 
long as plate. 

Distribution, biology, and importance.
This species is often found associated with Aedes 
dorsalis and certain other species in open irrigated 
or flooded meadows in prairie or open country. 
However, it is apparently rather restrictive in its 
breeding habits. It has been found in south-central 
Washington and in the semiarid plains of Oregon 
and Idaho (map 3). It is numerous in the lower 

FIGURE 57.-Aedes 1Iigromaculis male genitlllia. 
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mesepimcntl bristles two or three, or rarely none. 
Abdomen black with basal white bands with or 
without median linc of whitc scales. \Vings with 
mixture of palc and dark scales, dark predominating. 
Legs with mixture of pale and dark scales. 

Mule genituliu (fig. 59) .-Basistyle about three 
timN; aH lonp; as wide; apical lobe small, elongate, 
narrowly attached, bare or with few small setae; 
basal lob(' 15mall, elevated into transverse ridge with 
row of tlm'(' or four stout setae preceded by short 
spine at marp;in. Clasp('tte stem lightly hirsute on 
basal half; filall1(,llt expanded in gradual cUl"ve ncar 
basal third. 

Lurva (fip;. GO) .-Upper and lower head hn.irs 
usually sinp;le, occasionally double. Comb with 10 
to 12 scales in irregular double row. Air tube nearly 
4 by 1; pecten teeth not extending to middle with 
last two or three tedh detached, followed by large 
tuft. Anal segment longer than wide; plate e}.1;ending 
about halfway down sides; lateral hair shorter than 
plate; gills budlike and shorter than plate. 

:' 

Payett{' Ri\'cr district of westel'll Idaho. It has 
reCt'ntiy been found ncar Eugene, Oreg., and may 
well establish itself in the Willamett{! Valley. It is 
an important pest in som~ other irrigated sections 
where nt'W broods may be produced with each 
floodin!!. This species is a strong flier. Experimentally 
it hn.s tnl,lu,mitted western equine, St. Louis, and 
Japan{'sc B encephalitis viruses. 

Aedes (Ochlerot(J tus) nip1wdol'sis 

Dyur and Knab 


:lede,~ lIiphadIlJlsi,~ Dynr and Klmb, T nsc("lltor T nscitiae 
~lcntrU\lfl ;"i: Hm, 1911-1. 

FCllmle.-MC$onotull1 with median brown stripe 
and usually with posterior half lineR; I11ll,rgins, sides, 
and antcscutellar space with white scales. Lower FIGUln~ 50.-Acdes niphado1l.~is male genitalia. 
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FI(wln: liO.·-·Al'd(',~ lliflll(II'Op.~is larva. 

Disl.ribUlion, hiology, und importance.
This ::;p('ci('s has b('en foulld in Klamath and 
Desehut('s ('ountie::; in Or('gon and in Reveral COUIl
ties in Houtll('rn Idaho (map G). Adults have been 
collpetpd in largp nUlllbNs in HO!ll(' locations in 
C'ustN County, Idaho. Larvae were collectf'd at the 
edge of a dminage diteh in the open country below 
Kl:tmath Falls in l\[art'h. It has been found in seveml 
locations iII the ::;outhweptern part of Idaho by 
Hlll"llIston and Hees (1S3). Nielsen and Rees (205) 
stat('d that it is an annoying pest in western and 
northern Ftah. 

Aedes (OchlerotatllS) pionips Dyar 

Aed('.~ pioltips Dyar. Ins(,(,lItor Tnsritinl' C'l1l'nstrtlll:; :-: 10. 

lHI!). 


Female.-l\Jesonotum with dull-yellow or wh;te 
scales, two broad, well-defined, dark-brown strip('s, 
and posterior half linps; median stripes sepum/ed 
by line of pale Hcal('s. Posteoxul Heale patch pl'osent. 
Stel'l1opl('ut'On with white scales ext('nding to an
terior border. POHi;{'rior area of PI'( ;Jasistel'llum with 
whitl:' srales. Low('r m('s<'pimend bristles on(' to 
four 01' rarely none. Hypostigial spot of scales ab
sent. Abdomen with or without narrow basal white 
bunds. Wing scales dark with smull patch of pule 

scales at base of costtt in about 85 percent of speci
mcnR. Legs dark; femora pal-tially pale scaled. 

Male genitalia (fig. Gl).-Basistyle about three 
times as long as wid('j apical lobe large and rounded 
with many long setae; basal lobe partially detached 
at base, surface with some small setue, seveml 
larger curv('(l ones, and stout spine on margin. 
Claspctte stcm lightly hirsutc on basal half, apical 
half more slcnder; filament flat and expandcd all
gulady to its maximum width at base. 

Larm (fig. 62).-Upper head hairs usually five, 
lower foul'. Pmthomcic hn.ir 1 single. Latentl ab
dominal hairs usually double on segments 1 and 2 
and single on 3 to 6. Comb with GO or more scales; 
each scale with roundcd fl'inge of spines apically. 
Ail' tube about 3 by Ii pecten not reaching middle, 
followed by large multiple tuft. Anal segment with 
plate extending about two-thirdH down sides; lateml 
hair shorter than plate; anal gills about twice length 
of segment. 

Distribution, biology, and illlporlance.
This species hus becn found in Bakel' County, Oreg., 
and in Blaine and Bear Lake Counties in Idaho 
(map G). Tho larvae have bccn taken in open flooded 
meadows in semiwoocled areas. In Alaska the larvae 
were found in bogs, roadside ditches, vehicle tmcks, 
and smull bodies of water in recently disturbed 

/ 

FIGUTtI:: 6L-Aedc.~ pionips mule genitalia. 
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of costa in about 95 percent of specimens. Legs 
dark; femora and tibiae partially pale scaled. 

Mule genitaliu (fig. (3) .-Basistyle about 3Yz 
times as long as wide; apical lobe prominent and 
somewhat elongated, ventral surface covered with 
numerous long st'tae; basal lobe represented by 
large ilpine at margin and some small setae. Claspette 
stem with basal ludf large, pilose, and forming 
rounded projection at middle, apical half slender; 
filament angularly expanded to rounded point near 
middle. 

Lurvu (fig. (4) .-Upper head hairs five to seven, 
lower usually four; hairs short and tufts set close 
together. Prothomcic hair 5 usually triple. Lateral 
abdominal hairs double or triple on first to fifth 
segment and single on sixth. Comb 29 to 55 scales 
III triangular patch, each scale fringed with spines, 
apicnJ spines longer. Air tube 3 by 1; pecten teeth 
closely set, not reaching middle, closely followed by 
large six- to seven-haired tuft. Anal segment with 
pln.te extending about two-thirds down sides; 
lateral hair shorter than plate; gills 1Yz to two times 
length of plate. 

Distribution, biology, und importance.
Although this species is not too common, it has been 
taken in a number of places in the high forested 

Io'IGUlU: 62.-}\el/es pionips l!lrva. 

soil (114). Little is known of its habits, and because 
of its rarity it is considered of little economic im

portance. 

Aedes (Ochlerotutus) pullatus (Coquillett) 

Culex Jlull(ltus O)quillctt, Wash. Ent. Soc. Proc. (I: 168. 

1904. 

Femule.-Mesonotum with yellowish-brown 
scales i narrow bare median line with parallel stripes 
of browll scales, each stripe bordered by broad{'r 
stripe with few dark scales; with or without narrow 
bare curved posterior h!Llf lines. Postcoxal scale 
patch absent. Sternoplcuron with scales not cx
tending to anterior border. Lowcr mesepimeral 
bristles onc to five. Hypostigial spot of many white 
scales. Abdomen black with basal white bands. 
Wings dark scaled with patch of pale scales at base 

]<'IGUU(o) 63.-.t1edes plIllatus male gcnitalia. 
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with posterior submedian half stl'ipes. Postcoxal 
scales pl·csent. Sternoplemon with scales extending 
to anterim bOI·der. Probasisternum usually without 
or with few white scales on posterior' area. Hypos
tigial spot of scales absent. Abdomen black with 
basal segmental white bands. \Vings completely 
dark scaled or with few pale scales at base of costa. 
Legs dark; femora and tibiae with 01' without scat
tered pale ficales. 

A "tundm" val'iety of pllllctor was found in the 
tundm areas of Alaska by Knight (173). TillS form 
in which the mesonotum is brown and unlined is not 
known to Occur in the North~vcst. 

Mule gcnilulia (fig. 65).-The characters of the 
male genitalia of this species are the same as those 
of Aedes hexodonlus. 

Lurva (fig. 66) .-Upper and lowel' head hairs 
single or double. Lateral abdominal hairs usually 
single 01' double on segments J. to 6. Comb with 10 
to 19 stout scales in irregular row; each scale with 
long median spine and very short lateral spinules. 
Air tube 2,% by 1; pecten fine and not reaching 
middle of tube; tuft centrally placed. Anal segment 
ringed by plate or narrowly open ventrally; lateral 

FIGURE 6?-Aedes pullatu,~ larva. 

mountainous areas (map 4). The larvae are usually 
found in melting snow pools associated with a num
ber of ot.her species. The adults emerge rather late 
and arc scvert'ly annoying for only a short time. 
They have been observed to bite in shaded areas 
during daylight . 

.Aedes (Ochlerotatus) plUlctor (Kirby) 

Cult.'x IIlwe/or Kirby, Fauna l3oreali-Amcr., pt. -I, p. 309. 
IS:li. 

At.'de,~ eycivet.'rellius Dyar, Insc('ulor Tnsrititlc i\Icnslruus S: 
2:~. 1020. "(in part)." 

liedI'll It'llcollotips Dyar. ibid. 8: 24. 1920. "(in part)." 

Female.-:Mesollotum pale yellow to yellowish 
brown with paired dark-brown stripes and usually 

FIGURE 65.-.l1OOe8 pUllctar male genit.alia. 
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Aedes (Ochlt'roLn til"';) sell izopi.tHlx Dyar 

Aede,~ schizopiliax Dyar. I'.H. Natl. i\llIR. 1'1'0('. 75 (23): I. 

1\l2!l. 

J<'cmalc.-Proboscis with yC'lIowish-grny scales 
on V('nirn'! ::mrfacc'. nJcsonotll1ll with bronze-brown 
stripC's scparatcd by golden-brown stripe with bare 
nlcC\illll linc. Postcoxlll scale patch rresC'nt. 8tol'Ilo
plcuroll with sC'ale pn.teh extending to antC'rior eci!!;c. 
LOWN IllP:5t'pill1Cl'al bristles prcspnt. AbdOIll('n dark 
with basal whitt' bands. Winp;s dark scaled with 
patc'h of two 01' thrce to lllany scales at base of costa, 
l..t'p;s darkj und('l'surfaee of fpmom pale scaled. 

:Mulc ~cnitnlin (lip;. (7) .-Basistyle length 
about t.hrc(' timcs its midwidthj apical lobe long and 
rounded with short curved ::lebej basn'! lobe flatly 
conical with numerous setae, curved spine followed 

FHll'II\': lHi. - . .1 cdrs JIlIllc/or htn':t. 

hair longC'r than pln,tC'; gills 132 to thrC'c timcs as 
lonp: as platC'. 

Distribution, biology, and importance.
This speeiN; has bC'('n eolleetcci in several plaecs in 
nortiH'rn 'Vashington and northern Idaho (map 7). 
nlyklebust U99) colkckd biting adults in Chelan 
County, Wash., Jtl1\(' 1961, and we' collected small 
numbNs of third- and fourth-instal' larvae in April 
19G3 in semiwoockc\ swampy ar('as in Pend Oreille 
County, \Vasll. Ogden" eollectNI aclults ncar Lake 
WC'll!Lh'hN', Wash. Mathe;;on (190) stated that the 
larvaC' may also oeeur in gra.~sy bogs and in forC'st 
pools containing dC'cfLying lC'avC's. This spC'ciC's, which 
Cttll be an important I)('st (:222) I is probably of little 
imporb\llco in thC' NorthwC'st bN'tUlSe of its limitC'd 
numbers. 

s Ogdell, W. n. PrrRonnl commllni(,Htinn. 19(i3. FIGl'It~: G7.-1\cde,~ schizopillllX male genitalia. 
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by row of IOllg sleuder seta(', Claspc'tte st('1l1 slightly 
Clll'\'ed, {'xpalld('d Ill'Itr middl(', and pilos(' to npar 
UP('X; filtlllll'nt Iwady as long as stelll, pxpundpd 
n('al' lIliddlp, and L('L'lIlinating in blunt cUITNI point. 

Lurn. (fil!' liS).-FpPN hmci hairs thre(' to fi\'p, 
IOWl'I' two or till'('(', Prothorneic hair nUll1bN 1 Ion!!; 
and thl'l'('- tofi\'('-bntnelwd. Lall'l'al abdominal 
hairs doubl(', Comb with nbout 40 scalps; padl scale 
with Ion!!; nl('dian spin{' iLJld short lat<'l'al Rpiliul('s. 
Air tubl' about a by 1; ]wet('n t('('th not r(,Hehing 
11liddl('; tuft of tllI't'(' to [1\,<, hairs. Anal R<'gll1('nt 
wilh plHt{' spieulnlc on apieal an'a and ('xh'llding 
to IIp!]r \'('nlnd IiiI('; IatPl'[d hair <,rtun.l to or long<'r 
than pIaU'; gill" about ns long as pInt<'. 

Distrihutiun. hiology, unt! importance.
This iR a mr(' sppeic's of littl(1 p('olloll1ie importanep 
ill this rpgioll. It hn~ hC(,1l found in only two ('ountil's 
in soullwl'Il [daho and ill only two eounties in ('astel'll 
Or<'l!on (Illap 'i)' Larvae have' I)('en eollpetNI in 
wa(N in ('attlp tmeks alld in pools in mountain 
\'all<,ys be'low 'i ,000 f(,pl \.;20$). The f{'llud('s did not 
attack nUln in iLr{'as wh('r(' th(' lan'ae d('velop('d, but 
tiwy eould lw coll('etcd in light imps. C'arpmtN 
(54) eollecte'd lan'ac in similnr types of br('cding 

Fwnn: GR,-~ Aedes schi<oplllo:r; InrVH. 

11l'('as in California mountains at ele\,ations o( 
5,100 to 7,800 f<'('t. Adults of this speci('s WNC Sc('n 
n'sting on til(' Y('getation in On(' nr('u, but 11(' WilS not 
able' to attrnct 01' captu}'(' th('1l! in til(' daytime. 

Aedes (Fill/ll)'U) sierrellsi.'! (Ludlow) 

'I'cl('ltiOl'hl//(cI/II.~ S'iel'1'I'llsis Ludlow, (':11111(\. Ent. a7: :{21. 
IOOii. 

ClIll'.l' I'Clri/)(IlpliS "C'oquil\ptt" Ludlow, ihid. as: 1;32. 1nOli. 
.I('dl',~ "icrr('II.,is "f. Ludlow)" Bplkin ;Inti 1'.1(' Donald, ('nlir. 

,'('c'tOI' Vi(,\\,;; ;{ (10): i).1. I!lii(i, 

F('malt~,--- Pnlpi blnek seal('d with tip bl'oadly 
whit(' seal<'d and f('w whit(' senl('s :tt ap('x of s('('ol1(l 
s('gnlt'nt. lUm;ollotulll browll with n1('dian ant<'l'iOI' 
pateh and nUl'l'OW postNior cury('d lines of y('llow 
senlC's; mar/!;ins with mixtlll'c of palc· ;:;ca\('s and 
seutellum with broad white' scal('s. Abdonwn black 
with Ilwdian triangular patches of white scales 
that: muy ('xtend narrowly to laf('ml white patehcs 
to form band. \\'ing senl('s clark with pateh of white 
seul('s at base of ('osta. L('gs dark ,vith white bunds 
involving both ('mls of all but .last two segments 
of front and middle (lu'si, which are blaek, and 
last ;.;('gmcnt of hind tursi, which is white. 

;\lale gcnitalia (fig, 69) .-Basistyle three times 
as long as wide; apical lobe abs('nt; basal lobe narrow 
with long spines bas~llly and short setae extending 
to npieal fomth of basistyle. Claspette with cylin
drical stern; filanl{'nt narrow, liguhte, and as long as 
stem, 

Lana (fig. 70) .-Antennae slender without 
Spill(,S and with single hail' beyond middle. Upper 
hend hairs usually single or sometimes double, lower 
h('ad hail's usually doubl(' 01' sometimes single Qt. 

triple. Lateml abdominal hairs usually double or 
triple on first three s('gments, double on fomth and 
fifth, and single on sixth. Comb with about 12 to 
23 seal('s; each scale fringed with short spinules, 
Ail' tube about 3 by 1; p('cten teeth evenly spaced 
on basal fOlll'th or third of tube; tuft slightly beyond 
peet(,ll; acus attached. Anal segment with plate 
cxt('nding down about halfway; lateral hair longer 
than s('gll1ent; anal gills enlarged, bluntly rounded 
at ap('x, about ('qual in length, and about four times 
as long as s('gment. 

Distribution, biology, and importance.
The speci('s occur;"; in all the Northwestern States 
(map 5) but is usually not too abundant, espceially 
in Idaho (52). The largest numbers arc found in 
tlw foothills of the Coast Ranges and the Olympic 
Mountains in Washington. It is a rather small 

http:11OSQUITo.ES
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mosquito and breeds in tree holes and in many 
kinds of artificial containers. Reeves (225) reported 
finding it I\lso ill rock pools and wooden receptacles 
under trees. In Oregon numerous larval collections 
have been made in old automobile tires and tree 

FlGt"ln: (i\).~Aedes sicrrc/lsis malt:' ~cnit!llill. 

FWIJ'RE 70.-Acdes sierrellsis larvll. 

stumps. The larvae may be found in midwinter if 
tcmpemtures below freezing do not prevail for long 
periods. 

Peyton (;211) stated that the life cycle may be 
completed in as little as 15 days under optimum 
conditions. In unpublished observations on develop
ment at approximately 75° F. we found that about 
12 days were required for eggs (conditioning), 
10-l4 days for 1n.rvae, and '1-6 days for pupae. This 
compareH ftworably with the data reported by 
J uci::;on et al. (157'). These authors found that the 
dissolved oxygen required for egg hatching was 
very low (0.025 p.p.m. or less). 

It is a persistent biter but apparently has a re

stricted flight range. It has been found to be an 

experimental vector of western equine encephalitis. 


This species was resurrected in 1956 by Belkin 
and ~IcDonald (2(J). These same authors (27) 
descri\wd a new but closely related species from 
Arizona, Aedes monticola Belkin & ~lcDonald, and 
glwe separating characters and a general discussion 
of the t'uaripalpns" complex. 

Aedes (Ochlerotatlls) spencerii idalwensis 
(Theobald) 

GrcrlJlWIII'ia spcllcerii Vllr. id(/hoCllsis Theobald, Monog. 
Culieidllc a: 250. 1 \)03. 

-Female.-Mesonotum with broad reddish-brown 
stripe usually separated by fine line of grayish 
scales,' faint posterior half lines present or absent, 
sides and antescutcllar space with grayish-white 
scales. Lower mesepimeral bristles absent. Abdomen 
black with broad basal white bands. Wings with 
costa, first, third, and fifth veins dark scaled, other 
veins with pale scales. Legs mostly pale scaled; 
femora, tibiae, and some of apical tarsi partially dark 

scaled outwardly. 
_Male genitalia.-The characters of the male 

genitalia of this species are considered the same as 
those of .tledes stictiws. 

Larva (fig. 71) .-Upper and lower head hairs 
single, or occasionally with one or two hairs double. 
Lateral abdominal hairs usually triple on segments 
1 to 3 and single on 4 to 6. Comb with 13 to 29 
scales in irregular patch; each scale with broad 
terminal spine of medium length and short lateral 
spinules. Air tube stout, about 2Y2 by 1; pecten of 
closely set teeth to middle or slightly beyond, last 
two teeth detached, followed by small tuft. Anal 
segment with plate nearly reaching to ventral line; 
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l"cmulc.-:Mesonotulll yellowish white with two 
golden-brown stripes and posterior half lines; an
terior stripes sepumted by nalTOW median line of pale 
scales, which is sometimes indistinct or absent. 
Postcoxul scale patch absent. Lower ll1esepimeral 
bristles absent. Abdomen black with basal white 
bands. "Wing scales dark with or without patch of 
pale scalC'!l on base of costa. Legs dark; femora and 
tibiae partially pale scaled. 

Male gcnitaliu (fig. 72) .-J3asistyle nearly 
three tim!.'s as long as wide; apical lobe large and 
rOtll1c\{'(1 with short curved setae; basal lobe ex
panded, R!.'ll1id!.'tached apically, out!.'r sUl'face with 
short seta!.', large spine at base, and adjoining tuft 
of long sctae. Claspettc stem cylindrical and slightly 
tap!.'red at apex with one or two setae above mid
point of inner side; filament ShOlt, broad, expanded 
at middle, and terminating in blunt, curved point. 

Larvu (fig. 73) .-Upper head hairs two or three, 
lowcr one or two. Lateral abdominal hairs variable, 
usually multiple on first segment and double on 
second to sixth. Comb with about 18 to 28 scales in 
triangular patch; each scale with long median spine 
and short lateral spinules. Air tube stout, 27'2 by 1; 
closely set even pecten teeth to near middle of tube; 

Fwnn: il.-·-.'Iedc.~ I1pcl1ccrii ic/ahoclll1-is lnrvn. 

lateml hair shorter than plate; gills pointed and 
about twice length of plate. 

Histrihution, hiology, and importance.
This species i:; more common in Idaho than 'Washing
ton 01' OrC'gon (map 5). It commonly occurs in the 
trC'eless plains or in low mountain areas. It has been 
found in largest numbers in southern Idaho, where 
it is an important daytime pest in localized areas. 
The Inrvae have been collected in open meadows, 
Hooded areas partially grown up with willows, 
timbered ri'n'r bottoms, and roadside ditches. 

Aedes (Ochlerotntlls) StictiCIlS (Meigen) 

elt/ex .~lic:hC:lI<; :-.,It'igen. ~yst(,lll. Bc:;rhreibung dcr BckulIntcn 

EurnpiliRrht'n Z\\"eifliigcligcn Inst'ktcn i: I. .IS3R. 


C/I[u hir,~!ll('mll Tht'oh!lld, Monog. Culicidnt' 2: US. 1901. 

Aedes a[dridn DYllr nnd Knnb. F.S. Xntl. Mus. Pror. 25: 


fii. mos. 
.:Ied(s g(mi1l/1l.~ Dynr nnd Knllb, Jnscrutor Tnsritiae i\Icn

strullS 5: 165. HH8. 
Aedes lllier(lli.~ (i\lcigrn) Edwards,in Wytsmun, Genera 

InscrtorumUJ-t.: 14-1. 1932. 
FIGURE i2.-Acdes StictiCllS male genitalia. 
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FlGl'ItI': 7;;.-.1 ccies slicliclI.~ lnrvll. 

llluitiple tuft set ('lo~(' to end of pecten. Anal seg
ment with plat<, extending nearly to ventral line; 
spicules lIIinuU' 01' abs('nt; lateral hair shorter than 
plate; amd !?;ills pointed and about twice lcn!?;th of 
plate, 

Oistribution, bi()lo~r, and inlportancc.
This i~ one of the most important mosquito pests 
in the NorthwestPl"n Stat('~, It breeds in large I1UI1l

bel'S in llw brushy bottom lands along tho Columbia 
Riv('r and in similar pinees, It also OeCUI'f· along. some 
oth('r ri\Ters in northwestel'l1 'Washington and various 
locations in Idaho (map 3). The larvae, which are 
usually associated with Acdcs llcxans, are founel in 
large llumbNs for about 100 miles below the Bonne
villc Dam when the annuaL spring flood of the 
Columbia inundates the bottom lands. The adults 
di~p('I'se fOl' 15 to ~O milt'S 01' more and remain a 
s('I'ious p(',st to JIlan fI.nt! liv('$tock throughout the 
summcr, The cggs may remain viable for at least 3 
or .~ years if not r('ached by normal floods (105). 
This species has been capable of transmitting westel'l1 
equint' n.nd St, Louis encephalitis viruses. 

Aedes (Oell/erotalus) st.imu/ulls (\Valkcr) 

('II/ex olilllll/O/IS Wnlkrl', Li~l or Diplrl'OlIs insl'ets in Brit. 
"Ius., pI.. i, p,'1. 1~·I~. 

Fcmnlc.-Tori with 01' without whit.e seales on 
dorsal hltlf. l\[csonotullI yellowish white to light 
browlI with broad IIIcdiall brown stripe 01' varin,ble 
patt<'l'lI of browlI and light sealeH. Lowor 1110H
epimcml bristles three 01' four, rar('ly onn or two. 
Abdomcn bl:tek with l)[tsal ;:cgllH'ntal whik bands, 
Willgs eOlllplett'ly dark sealed 01' with admixture 
of white OIlCS on eosta. I'<'gs (htrk; tarsi with basal 
whitl' Imllds on all ex('ept In.st two sef.!,lllents of front 
!Llld bsi HPglllCllt of middll' tarsi, white bands broader 
on hind tarsi; tarsal elaw with short tooth not 
p1Ll'I1llel to elaw. 

:\Inlc g(~ni talia (fig. 74) .-Basistyln about three 
tinlC's as long as wide; apical lobe with few short 
seta<'; basal lobe low, flatly roundcd, with many 
short sctae (l,nd stout marginal spine. Claspette 
stem hirsute cxeept at apcx; filament thin and an
gUlarlyexpanded neal' middle'. 

Lnrva (fig. 75) .-Upper head hairs one to three, 
lower one to two. Lateml abdominal hairs triple on 
segment 1, double on 2 to 5, and single on 6. Comb 
with about 25 to 35 scales; each scale with median 
spine about 1>2 times as long as lateraL ones. Air 

FIGUH~: i.j.-Jlede.~ stimu/(il/s male genitalia. 
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FIGl'lu: i.i. -~Al'dcs stimullllls larva. 

tu b£' :~ to 3.1 2 by 1; p('d('ll to('th ('xtcnciing nearly 
to middl(', followed by small tuft; apical sctae 
short('r than lat!'ral \'ah'e. Amll segment with plate 
spiculatf'd api('ally and ('xt('uding about two-thirds 
down sidC's; Int(,l'al hair shorter than plate; gills 
about as long as piaU'. 

Oislriblllion. hiolo~.r. and importance.
'I'll(' IftlYtW of this sp('('ies br('('(l in snow pooh:' and 
othp!, o\'Nflow pools in woodland arp:ts. Th('y arc 
said to j)(' ]wrsis('ut bitNs in areas wh('I'(_' they are 
IIUllwrOliS. llurll1ston and R('es (l3B) collecipd this 
spc{'i('s in tlm'<' ('ollnllps in southel'll Idaho Llllap 7). 

Aedes (O,.hlerotn tus) I,richurus (Byar) 

('/({/'x InrJllIrllN Dyar. X.Y. En!. i4llr. ,10\11'. 12: 170, 2-1.\ 
U)().! 

Ft"llutie.--:\l('sonotulll with m('dian brown or 
mix('rl browll unci gmy sc:tlpd stripe expundeel in 
width I}('hind middl(', sides anclmargins with gmyish
whit(' s(~iLles. Posteoxal scale patch present. Stel'l1o
pl('uron with scales extending to anterior edge. 

Probasistel'llulll with white scales on postel'ior area. 
Lower mesepimeml bristles three to six. Hypostigial 
spot of few to many white scales. Abdomen black 
with basal segmental white bands. Wing scales 
dark, usually with patch of two 01' thl'ce to many 
pale scales lit base of costa. Legs black; femora 
pale scaled beneath. 

Male genitalia (fig. 7(j) .-Basistyle thrcc times 
as long aB wide; apical lobe prominent and lLnguial'iy 
rounded with few Betne; basal lobe small, covcred 
with ;;('t:lt', Ilnd bl'ul"ing two long slendpr postrriol'iy 
directed spines. Claspette stem with long cylindrical 
curved stem Blightly expanded before apex; filament 
short a.nd conical with series of tmnsverse ridges. 

l,arva (fig. 77) .-Upper head hairs usually 
double, lower single. Lateral abdominal hairs triple 
011 segment I, double on 2 and 3, and single on 4 to 
(j, <';omb with about; 12 to 16 thorn-shaped scales 
in double row. Aidube about 3 by 1; pecten reaching 
basal fomth of tube with fOUl" to five wielely sepa
rated detached teeth; multiple hair tuft within 
pecten and additional small tufts on dorsal and 

FIGUR~; 76.-Aedes lrichllTIIs male genitalia. 
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FIOl'lUJ ii.-Jledes irichlll'us larva. 

latcml surfacl's of siphon. Anal segment with plate 
n('uriy n'aching ventral line; gills slightly longer than 
s('gmcnt. 

Distribution, biology, nnd inlportancc.
This mther uncommon mosquito occurs in semi
woo(\l'<\ [1I"('as in Idaho and northeastern 'Yashing
ton (map (i). The larvae have been found in pools 
in the margin of woods, in huge open-flooded areas 
with sparse snu~\1 brush, and in cattail ponds. The 
females have been reported t.o feed readily on man 
but are less aggressive than Aedes communis. This 
species occasionally may be fairly numerous in 
small localized areas. 

Aedes (Ocltlerotatus) trivittatus 
(Coquillett ) 

('lIlex tril'iIIllills Coquillett, N.Y. Ent. Hoc. Jour. \0: 193. 
1902. 

Fcmnlc.-Mesonotum with pair of yellowish
white stripl1s sepamted by median stripe of brown 
scales, anterior margins yellowish white, lateral 
margins brown. Lower mesepimeml bristles absent. 
Postcoxal scale patch absent. Abdomen black 
scaled with basal white triangular patches and with 
or without central white spots. Wings dark scaled. 
Legs dark scaled; first tarsal segments pale. 

Male genitalia (fig. 78) .-Basistyle about three 
times as long as wide; apical lobe rounded with few 
short setae; basal lobe prominent, bluntly conical 
with many short setae apically, large spine, and 
group of long fine setae ncar base. Claspette stem 
cylindrical and hirsute; filament expanded into 
sharp retrorse projection at basal third and t.('\"
minating in emved point apically, ret.rorse exp:tJ :on 
occasionally with small spines. 

:Larvn (fig. 79) .--Upper l1nd lower hep hairs 
single. Lateral abdominal hairs usually (1 .ble on 
segm()nt:; 1 and 2 and single on 3 to .5. ( .mb with 
about 17 to 26 scales; each scale with I .ian spine 
slightly longer and somewhat broadl (,han sub
apical spines. Air tube about 2 by pecten ex
tending beyond middle, followed by multiple hair 
tuft. Anal segment ringed by plat.; lat.eral hair 
slightly short.er than plat.e; gills 2;2 to three t.imes 
as long as plate. 

Distribution, biology, and inlportance.
The larvae of this species 1)1"(,<,(1 in floodwat.er pools 
in meadows and woodlands. Observations on the 
biology have been made by Abdel-Malck (2). It 
is an important pest in some areas in the East, but 

FlGum; 78.-Aede.~ ir1:viilntus male genitaliu. 

http:floodwat.er
http:short.er
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median spine and minute lateral spinules. Air tube 
tapering, about 272 by 1; pecten reaching nearly 
to middle of tube with one to four detached teeth; 
tuft of five to six hairs near middle of tube. Anal 
segment with plate nearly reaching ventral line; 
lateral hair shorter than plate i gills about 272 times 
length of plate. 

Distribution, biology, and importance.
This species has been taken only in a few places at 
higher elevations (map 6). The larvae have been 
collected in pools in open meadows and in roadside 
borrow pits grown up with willows. Adults are 
seldom present in sufficient numbers to be annoying. 
Carpenter (55) "ound the larvae in largest numbers 
in very small depressions on the sloping ground of 
mountain meadows in California, where melting 
sn(,ws kept these depressions filled and occasionally 
carried the larvae along into larger pools. 

., 


FlOURS 79.-Aedes triL'illaius larva. 

in the Northwest it has been found only in small 
numbers by Harmston and Rees (133) in Canyon and 
Owyhee Counties of Idaho (map 7). 

Aedes (Ochlerotatus) ventrovittis Dyar 

Aede.~ /'ell{rOl'iltis Dyar, Insecutor Inscitiae Menstruus 4: 
4S. 19lG. 

l"emale.-lVIesonotum brown, darker centrally, 
fringe of yellowish scales around margin. Postcoxal 
scale patch absent. Lower mesepimeral bristles 
absent. Abdomrn black with basal white bands, 
which ma.y be narrow or absent medianly. Wing 
scales dark with or without mixture of white scales 
extending outwardly from base of veins. Legs dark 
with mixtl1l'C' of pale scales; tarsi mostly dark. 

:Male genitalia (fig. 80) .-The characters of the 
male genitalia of this species are considered the same 
as those of Aedes stictz'c1J.s. 

l,,!lrvu (fig. 81) .-Upper and lower head hairs 
single or rarely with one of hairs double. Lateral 
abdominal hairs usually multiple on segments 1 to 
3, double or single on 4 and 5J and single on 6. Comb 
with six: to 12 thornlike scales i each scale with long 

FIGURE SO.-Aedes ventroviUis male genitalia. 
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[,'lOUlU: Sl.-Aedes !'ellirOlJ'ittis larva. 

Aedes (Aedimorphus) vexans (Meigen) 

('!lIe./; l'ernllS Meigen, System. Beschreibllng cler Beknnnten 
EllfOpiiischen Zweifliigeligen Insekten 6: 241. 1S30. 

Fernale.-Mesonotum clothed with bronze
brown scales, paler a.t base of wings and around 
Il.ntescutclhtr space. Lower mesepimeral bristles 
absent. Abdomen black with centrally indented 
basal white bands. Wing scales brown. Legs with 
narrow basal white bands on all segments of hind 
tarsi, first four segments of middle tarsi, and first 
three segments of front tarsi. 

Male genitalia (fig. 82).-Basistyle twice as 
long as wide; dististyle long, broad, and divided 
near apex; short arm with stout claw. Claspette 
stem short and capitate with dense crown of spines; 
filament absent. 

Larva (fig. 83) .-Upper head hair two to four, 
lower two or three. Lateral abdominal hairs two to 
three on first to third segment, two on fourth and 
fifth, and siugle on sixth. Comb with nine to 14 
scales in irregular double row; each scale with long 
central spine and short lateral spinules. Air tube 3 
by 1; pecten reaching past middle with one to three 

FIGURE S2.-.4ed~q vexan.q male genitalia. 

FIGURE S3.-Aedes vexan.s larva. 
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detached teeth and small multiple-haired tuft this area the larvae are associated with those ofncar end of pecten. Anal segment with plate ex Aedes sticticus in the partially open, brushy, ortending almost to midventral line; lateral hair wooded areas. The adults sometimes disperse forshorter than plate; gills about 172 to two times 15 to 20 miles or more from their breeding placeslength of plate. and are a serious pest to man and livestock for 3 toDistribution, biology, and importance. 4 months during the summer. Along the ColumbiaThis species is found over the greater part of the River several hatchings may occur depending onNorthwestern States (map 3). It is one of the most the numbCl" of floods, since all eggs may not hatchimportant pest species in both irrigated and flood with the first flooding. More than one generationwater areas. It is present in overflow areas along may also occur in the irrigated sections. This speciesmany rivers, but it is most abundant on the bottom has been found naturally infected with westernlands along the Columbia River and its tributaries equine encephalitis and has been experimentallyfor about 100 miles below the Bonneville Dam. In infected with St. Louis encephalitis virus. 

Genus CULEX Linnaeus 

Keys to Species 

ADULTS 

I. Tursi lind proboscis ringed with white____ _ _____________ .___________________________________ 2TarsI and proboscis not ringed with white.. ___ . _ _ ___ _ _ __ ___ _ _ __ _ _ _ __ _ ___ _ _ __ __ ________ __ __________ 32. Femorn :Uld tibill with line of white scales on outer surfaces; inner surfaces of tori white sCllled; ventral segmentsof abdomen with median dark-scaled v______________________________________________________ larsalis, p. 77};'emorn and tibia without white line of scales on outer surfaces; inner surfaces of tori without white scales;ventral segments of abdomen with median dark-scaled oval spot._________________________________3. Abdominal segments with apical white lateral patches Ilnd white bands_ __ _ _ _ _ __ _ ____ __ _ _ __ _ __ ___ ___ ______ 
peus, p. 73

4Abdominal segments with pille basal lateral patches and partial or complete white or yellowish bands________ __4. 	Hind femur with pale posterior stripe ending shortly before apex; palpi about three times as long as flagellar 
6

segment <\ ___ .... _____ - __ . ____________________ • ___________________________ apicalis, p. 70
Hind femu~ with pal(' posterior stripe complete; pal pi about twice as long as flagellar segment 4_______________5. Occiput with dorsal pale scules ashy white; abdominal segment 5 of unengorged dried specimens about 1.3 

5
times lIS broad lIS long ___ .. _____ . __________ .. _________________________________________ /errilans, p_ 78

Occiput with dorsal pale senles yellowish; llbdominal segment 5 of unengorged dried specimens about 1.5 to1.7 times lIS broad as long_.__ _____ • _______ •. __ . _____ • ____________ . ________________________ boharti, p. 716. Mesonotum reddish brown with narrow huirlike golden-brown scales; coxae rrddish brown_. _________ erythrothorax, p. 72l\Iesonotum brown or dark brown with narrO\\-curved scales; coxae brown or dark Lrown____________________i_Abdominal segment:! with narrow to normal basal bands_____________________ . _ _____ ___ ___ ______ __ _ _ ____ 
7 

Abdominal segments with few dingy-yellow bllSal scales or with narrow basal bands; seventh segment partially 
8 

or completely covered with yellowish scales __________________________________________________ salinarius, p. 768. Mesonotum usually with pair of small white spots near middle; abdominal bands broadly joined to lateralpatches.__ _____ • ___________________________ • ____ • __________________________ restuans, p. 75
l\Iesonotum without white spots; abdominal bands narrowed laterally or entirely disconnected from lateralpatches __ .' ___________ • ______________________________ • __ . ______________ p. pipiens, p. 74 

MALE GENITALIA 

, 1. Tenth sternite ('raw ned with single row of blunt teeth _______________ . _______________________ • __ _ __ ___ __ 2Tenth sternite crownro with tuft of short bristles_ __ _ __ _ __ _ __ ____ _ _ _ _ ____ _ _ ___ ____ __ _ ______ __ __ _ ___ ____
2. ~lt\:5osom(' platcs joined at b:u;c but not connected subupically by sclerotized bridge__ ... ______ ... __ ...... ________ apicaZis, p. 70 

4 

l\Iesosom(' plntes jOlllro at buse lind connected subapically by sclerotized bridge______ ___ ________ ___ _ _ _ ___ _ _ 33. Mesosome plntes broad lit midpoint und strongly narrowed to blunt sclerotized point apically____________ boharti, p. 71
Mesosome pilltes of even width; apex brondly rounded and not heavily sclerotized. ___________________ terrilans, p. 78
.J. Subapicltl lobes of basistyle with eight appendages _____ • ___ . ___________ . ______________ . _______ p. pipiens, p. 74
Subllpicallobe of bllSistyle with six or less appendages... ______ . ____________ • __ • ________ • ______ .________ 5 
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5. Subapical lobe of lmsistyle with one of filaments clublike; 10th sternite with outer spines on apex blunL - - - tarsolis, p. 77' 

Subapical lobe of busistyle with one of filaments brOtHI autr IC!lflike; 10th sternite with all spines on apex pointed_ . __________ • ____ . __ • __ • ______________ • _____________ .-_.____________________________ 6 

6. Mesosome with olle stout blunt tooth_ ... _____ . ______ ... ----.- .. ·... --------- .. -------- -.-.---- restuans, p. 75
7 

Mesosome with several teeth_ - - - _. - - - - - - - .. - .. - - - - -- _. - - -' - . -.- ..... - - - .. -. --" - - - - - - - - - -- - - -. - --  peus, 	p. 73 
7. 	 MeiSosome with about four stout teeth. -. - - - - -- -- -- . - - -. - - - - • - - - - -- - - - - - _. - - -.- - - - - -- -' 8 

Mesosome with six or moretecih. __ ..... -.- .---- .-- .. - .. -.---- --- .. ------- 
8. 	 Mc:>osomc with right angle benel at middle of dorsal arm; 1Il0st "Ipical tooth nearly stmight and much smaller 

than adjacent teeth _ _ ..•. _. .• ___ - - - . -. - - . - - • - - - - - - -. --- saliJlarius, p. 76 
Mesosome with nearly straight dorsal arm; most apical tooth bent and about same size or huger thou adjucent 

teeth _. • _... __ . _. __ _ ___ .... __ _ __., ._ _ _. ___ " _- . -- -' . - -- • - -- -- - -. -- - . - - -- - - crytltrothornx, p. 72 

LARVAE 

1. 	 Fpper head hairs one to three, 10\\'er single or double.. _.. " _.. _____ • ____ •.. __ . _' - -- - _.. ,- - -- -- .----- 2 
l'pper head hairs four or more, lower three or more_ _.. _. ____________ -.---------------- 4 

2 Air tube [Hore thtll\ seven times its gn'atest diameter; !Jusal diameter about twice apical diameter; ventral 
t~lft8 letil:; than onc-htllf length of air tube _ • __ ... _•. _____ • _. _- _ --. - - - - - - - -- -- - - - -- - - - - - al1icalis, p. 70 

Air tube less than sevell times its greatest diull\eter; bast.\ diameter les:> than twice its apicHI diameter; ventral 
tufts about one-Imlf as long as air tube_ __ _ _ _ _ _ _ _ ___________ .. _ _ _ _ _ ______ - - - - - - .. - - - - - - - -- - -.- - - - 3 

3. 	 [.·ourth abdominal segmcnt distinctly paler than third or fifth; spicules relatively slender ncar dorsal apex of 
saddle_ ________ __ ... _________ .-------- ---------.----------- boizarti, p. 71 

Abdominal dcgmcnts evenly colored or occasionally with fourth segment pale; spicules becoming coarse near 
dorsal apex of saddle____ _ __________________________________________________ tcrr-ilalls, p. 78 

4. Air tube wit.h four to six long single irregularly placed hairs and subapical tuft of two or three small hairs_ --- restllans, p. 75 
Air tube with multiple tufts . ________________________________________________________________ . 5 

5. Air 	tube with five ptlirs of tufts in nearly stmight line.. ___________________ ------------------------ tarsalis, p. 77 
Air tuhe with four. fi vc, or six pairs of tufts with one or more pairs laterally out of line _______ - - - -. - --- - - - - - -- 6 

G. 	 Air tube·l to 5 by 1; lower head hn:rs three or four ____________________________ - - - - - - -- - ---------- ---- 7 
Air tube G to 7 by 1; lower head hairs six or seven __________________________ - - - - - - - - - - -' - - - - - - - - - - - - - 8 

7. 	 Microsctne on dorsal apex of anal plate much huger than those on dorsal middle; lateral abdominal hairs usually 
triple on third tmel fourth segmcnts____ ..___ .. _____ . _______________ +. - - - - - ---- -- -- - -- --- - -------- pells, p. 73 

l\Jit'rosctae on dorsal surfat'e of anal plate inconspicuous and of about equal size; lnteral abdominal hairs 
usually douhle on third and fourth segments _________ .. ______________________________________ p. pipicllS, p. 74 

R. 	 Air tube with four or fh'e pairs of tufts. S\lbapical pair out of line; comb usually with more than 65 scales___ salillarius, p. 76 
Air tube with fivc pairs of tufts. third nnd fourth pairs usually laterally out of linc; comb usually with 35 to 60 

scales _ ____ . _______ .... _ _ . _________________________________ - _" - - - . - - - - - - - - - -- - - - - - - - - - -- erytltrotizorax, p. 72 

plates re1atively narrow and not connected subDescriptions of Species 
apically. 

Larva (fig. 85) .-Upper head hairs two or three, 
Cule:c (Neocule:c) apicalis Adams lower one or two. Lateral abdominal hairs multiple 

Culex apic(llis Adan,s, Kans. eniv. Sci. Bul. 2: 26. 1003. on first and second segments and double on third 
Culex apical-is Boh.lrt, Ent. eoc. Amer. Ann. 41: 336. 1048. to sb.-th. Comb of many scales in patch. Air tube 

about 8 by 1; pecten teeth on basa1 third, followed Fcmale.-Mesonotum with grayish to light
by five or six pairs of tufts beyond pecten. brown scales and with pale scales around margins; 

Distribution, biology, and importance.central ar('a scales often forming median line and 
Larvae of Culex apicalis have been collected only curved lateral line. Abdomen dark scaled with apical 
near Cave Junction in Josephine County, Oreg., segmental white bands. Wings dark scaled. Legs 
in 1962 by Hoffman6 (map 8). In Nevada thedark scaled; hind femora with pale posterior stripe 
aquatic stages have been found in the vicinity of ending shortly before apex. 

Male genitalia (fig. 84) _--Subapical lobe of 
e Hoffman, B. L. Personal communication. June 30,basistyle with two rods and about six spines. Tenth 


1967.
sternite crowned with short blunt spines_ Mesosome 
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FIGUlu:: 8o.-Culex apicalis larvll. 

FIGUlU; S·I.-~('ule.r upicalis nude genitalia. 

fresh water springs by Chapman (68). The females 
ar(, not known to bite man. Linam and Nielsen 
(18;2) found that the female:> overwintered in an 
abandonC'd sandstone shaft in one area in Utah. 

Culex (iYeoculex) boharti 
Brookrnan and Rcc,,'cs 

Culex boharLi Brookman Ilnd Reeves, Pan-Pneific Ent. 26: 
lii9. 1950. 

Female.-Occiput with narrow curved ycllowish
bl'Own s('al('~ and brown forked scales dorsally . 
.MC'sonotlUll brown scnlC'd with pale scales al'Ound 
margins and pair of pale spots ncar middle. Abclo
Ilwn dark ~waled with apical segmental white bands. 
Wings dark scaled. r~gs dark scaledj hind femora 
with piLle posterior stripe extending to apex. 

lUale genitalia (fig. 86).--Subapical lobe of 
bm.;istyle with two rods and about six spines. Tenth 
sternitc Cl'Owned with short blunt spines. :Mesosome 

FIGURE Su.-Culex boharti mnle geriitalia. 
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plato::; broad, narrowing at top, and heavily sclcro
tized apically; plates joined by a sclerotizctl band 

nNLI' apex. 
Larva (fir. 87) .-'Uppl'r hend hairs usually double 

and 10Wl'rH single. Lateral abdominal hairs multiple 
on first !LIld seeond segments anc! double on third 
to sixth. Abdomen eVl'nly pigm('nted except fol' 
fOlIl·th S<'!!;lIwut, which is much paler. Comb with 
many scales in patch. Air tube' about (iJ2 by 1; 
Iwelt'n tl'eth on basn.l third, usuldly followN\ by 
live plLirs of tufts, fU'st tuft oecttsionally within 

IWl'tl'n. 
Ui~lrihllli()n, biolo~y, and inlportant~e.--

ThiH spl'eies lms bN'n collccLN\ as hLI·Vll.l' in several 
countip:-l in Ort'goll (map H). [t is likl'ly llIorc widely 
dislribuiPd than these r('('oI'(IH indicate. Thl' la.rV1H' 
were found IIssoeiat('c\ with Culex terrilalts alollg (;he 
mal'gin of iL lake formed by n bNLVl'r dam and with 
C. le/'ril(m,~) Anopheles jreebomi, and Cniiseia incidens 
in tlw v;nu.;sy IlIlLrv;in of a "pring-fpc! str('iUlI. The 
[emalt's ttl·(, not known to bite Ililtn and little is known 
of it::; economic imporUmee. 

Culex (Culex) erylhrot.llOmx Dyar 

('lIlex ('rylhroUw/,(lx Dynr, l".~. Nat\. ~I\ls. Proc. :32: 12·\. 

1\)07. 

.~'(" 

., ~# l 
, ' 

Female.-:MesonotulIl with narrow hairlike 
go!den-browll Hcales, prescutellar arCH partially 
pale scaled. Abdollwll with dark-brown scales and 
with nnrrow indistinct yellowish-white baRnl bands 
on segmenb; 2 to 7. vVing seales all dark. Legs 
dark; IlndN>lUrface of femora and tibiae rmrtit11ly 
pale sealed. 

Male genitalia (fig. H8) .-Subapical lobe of 
basistyle with thr('(' rods, a spine, a broad leaf, and 
!1 s('ta. T(~nth stcJ'llite crowned wit,h many Rpinef;; 
basal a.rm long and curv('(l. i\Iesosome pltttes broad; 
each platl:' with Hhort slender ventral arlll, long 
stout dorsal ann, and number of pointed teeth. 

Larva (fi/!,. 89).-Upper and lower head hairs 
lIlultiple. Lateml abdominal hairR usually multiple 
on fin.;t and socond segments and double on third 
to Hixth. COlllb with Illany scales in patch; each 
scale fringed with short spinules laterally and longer 
ones a.pically. Air tube about 6~6 by 1; pecten teeth 
on basal fourth, followed by five pairs of tufts, next 
to the last one 01' two pairs Illore dorsal and out 
of line. 

DistribuLion, biology, and importance.-
This species has been taken only in Canyon County, 

FIGURE 88.-Culcx cry/hro/hornx male genitalia. 
FIGUlU} 87"~--('lIlex bollllrii larva. 



73 THI~ MOSQuI'l'OmS OF THE :\'OItTHW~JST.~Jl{JI: UNI'l'ED S'l'A'l'l<JS 

FI<;nn; ."n. ('u/c.r crytlimtliol'll:r Inn·n. 

[daho fl.;.)) !map Rl. Xiel:-:('n and I{e('~ (205) 
:;tatpd that it i:-: allllJldnnt in the nOl'tiH'rn ndl('y~ 
of Ftnh. ",hNt' it;; pn.fl'ITt'd hr('('dil1~ pJae(';; an' 
pUl'Ill!tlH'nt ;;walllp;; ('ontainin!! ('ol1:-:itiPI'nbl<' \'('~e
tntion. ('hnpliULn UU j found that, in X('vada the 
prilwiptd brood d(,\'plop:; frOlH ('gp;:; laid from ::-\('p_ 
t(-JubPl' to Xm'('IlIIJ(']' and thnt t he larvae 0\'(,1'

winll'I' ill I he :-:('eo!ld to fOlll'th in:;tar~. II(' al:-:o 
~h(J\\'('d t hat all tOi!;('noll:; pO(lulat ion~ ()(~ell r in X ('
vn<la, and lll' ({i/i) :-:tudied ti1<' lJioP('ology of thp 
~Il('l'i(':-:, Thl' f('mnl(';; \\,('t'(. foulld to f('('(1 Oil ehiekpn~, 

llIit't', ntt:-:, ~quirr('I;;. and Iizat'd:-; (Hpnd(']'~on and 
8('lliOl' 110). TI1<'Y wilt al:-:o r('a<iily aUaek mn,n and 
may l){' a p('~t i 11 :-:on1<' an'a:-;. 

Cuit-x (Cu/e.,,) flew, Spt'isl'r 

('IIIf'.r !lllill!N .\.lams. Kall". I'ni\'. Sci. Bul. 2: 21 -Ii. Ino:!. 
('1I1,,:r III'''' ~P(,l~('I'. [ll"l'kt('n·B{ir~(' 21: I·IS. 1!l0-1. 
('lila ~t!/'III1II"SIlIlIll l).vHr. (".S. Xntl. ~I\I;:. i'rot'. :12: l:l:t 

l!)(li. 

Ft'llluk.- Probo:-;('is ringrd with white. Tori 
without. ~(,I\l('S and ba:-;rd s«?gment. of f1ap;pllulll brown 
s('ltl('d. ~ [psonot lim with broll7.p-brown ~(:ales in ter
mingled with pn.lPl' on('$ and fonning no definite 

pattNn. Abdomen blnek with basal spgnwntal white 
bnlH\;;; v('nt·(,I· pale scalpd, C[lt:h :;egment marked with 
Ill('dian oval dark-sealed spot. Wing scales all dark. 
Lpgs dark; t.itr~i with ring of white :;eales on both 
t'nd~ of all s('gnH'nt:; exel'pt first one or two of front 
and middl(' lew;. 

~Ialc ~t..·nilaliu (fig. 90).---Rui>apieal lobe of 
lmsi:;tyi<' wit.h thr('(' rods, a :;eLa, a broad INd, and 
a ~etlL. T('l1lli stprnit(' dl'ns('ly crowlled with slendel' 
:;pillP:;; bas:.1 ann long, :;tout, nnd mlrved. ::\fp:;osome 
plal(':; (':teh wilh broadly rOUIHlpd ventml ann, long 
pointed dor~al :trill, and about folll' stout; t('eth. 

Larva \fig. 9ll.~Both pairs of hend hail':; IlIltlti
pl('. Lalpml abdominal hairs triple 011 fir~t to sixth 
S('gIllClltS. ('omb with many scales ill patch. Ail' 
tub(' about .., to 5 by l; pectcn on basal third, fol
10w('(1 by foul' to ~ix, usually fivc, pairs of hair tufts, 
:;ulmpienl pnir(s) out of line. Po:;ition and number 
of tufts 011 nil' Luhe vary eonsidembly (42). 

Ilislrihul ion, biology, and itllporlancc.
Thi:::; ~p('eie:,; OGeur:; prineipn.lly in the :;;outhwestern 
half of Washinp;ton and we:;teJ'1I part of Oregon 
(map 9). No colledions have been made in Idaho. 
The htrv:w develop in large numucrfi in Jog ponds. 
TI1<'Y also occur in Htreet catch basins and in water 

FIGlIRl~ ()O.-('ui£'.t pens male genitalia. 
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FI(n'lt~; OI.-CIl!e.r ]letts larva. 

pollut('d by sewage. The females rarely bite man. 
Although the species is known to feed on chickens, 
mic<', gninca pigs, and man in the laboratory, most 
sp('cimens that we and OUl' associates collected in 
Or('gon were very reluctant to feed on white mice, 
chickens, or frogs. However, this is not considered 
unusUll1 for strains initially brought into the labora
tory. Western equine encephalitis has been isolated 
from wild caught specimens in California (1S1). 

Culex (Culex) pipiens pipiens (Linnneus) 

Culex JliJliert.~ L., ~y~tern:l Naturae per Ht'gna Tria Naturae, 
cd. 10; GO'2. 175R. 

Fcmule.-i\lesonotum brown Hc!tk·d. Abdomen 
black with bm:;al segmental white bands, which are 
willeRt at middle and narrowed at sides where they 
join lateml patches. Wing t'cl1les all brown. Legs 
brown; lll1dersurface of femora and tibiae pale 
scatI'd. 

Mule gcnilulin (fig. 92) .-Subapical lobe of 
bnsistyle with three rods, three setae, a broad leaf, 
B.nd 11 seta. Tenth sternite densely crowned with 

short ~pineR; baRal arm short and blunt. Mesosome 
plate large; v('ntral arm curved, laterally directed, 
and tapered to point; dorsal arm straight, truncate, 
[tnd extfmding ltCrOSS point of ventml arm; third 
pointed procegs projecting below ventral arm. 

Larva (fig. 93) .-Both pairs of head hairs multi
ple. Lateral abdominal hairs multiple on first and 
second segments and double on third to sixth. Comb 
with numerous scales in triangular patch. Ail' tube 
gradually tapering, about 5 by 1; pecten with about 
12 teeth on basal fourth, followed by foUl' pairs of 
hail' tufts, subapical pair laterally out of line. 

Distribulion, biology, and iUlporlnnce.
This species develops in largest numbers where 
human populations provide it with It favorable 
environment. It is apparently more widely dis
tributed in \Vashington and Oregon than in Idaho 
(map 9). The distribution of Culex pipiens pipiens 
and C. p. qltinquefas(~iatlls Say in North America 
has been studied by Barr (15). 

The larvae develop in temporary and permanent 
pools, catch basins, improperly covered cesspools, 
and artificial containers. In Oregon large numbers 
breed in log ponds. The females commonly enter 
houses and usually bite after dark. Reeves and 
Hammon (229) found that of 52 wild caught 

FIGURE 92.-Cltlex pipiells pipiens male genitalia. 
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reported by several investigator!;. The C. p. pipiens 
complex has been reviewed by seveml workers such 
as .King ('t al. (17'0) and Mattingly et al. (193). 
Much further work will be necessary in the United 
States to clar'ify the status of this complex group. 

Cu/l!X (Culex) res tllans Theobald 

('II/c.r rcsiU(lIlS 'I'h('oilnld, l\lollog. Culicidae 2: 142. IDOl. 

Fl~mlllc.-Mesonotum with hail'!ike golden-brown 
Reldes, grayish scales around margins, and usually 
with pail' of pale scaled spots neal' middle. Abdomen 
brown scaled with yellowish-white bands of moderate 
width that are continuous with lateral white spots. 
Wing scales all dark. Legs dark scaled; under
surface of femom and tibiae pale scaled . 

.Male gcnil.alia (fig. 94) .-Subapical lobe of 
baRistyl(' with three roels, a broad leaf, and two stout 
setae. Tenth stemite crowneel with sleneler pointed 
spines; basal arms stout and moderately curved. 
Mesosome plateb broad; each plate with long slender 
ventral at'ln, short stout blunt tooth, and short 
curved dorsal ann. 

fl'(,:4hly ('ngo1"l;('d fpll1!lI(,R ('oll('et('d at Yakima, 
\\"n:4h.. in pNcpnt hud fpd on birds and the rORt Oil 

hors('~, ('OWR, Ot· dogs. XiplsPll and HpC'R (20t')) Rtat('{1 
that in rtnh th(' f('tllalpR l'padily pntN dwcllin/!,s 
but rat·ply aJtptllpt to bitp. In the Willamettc 
Vnil!')' of Ol'(',!?;on WP not('{1 OUtt thc specips rC'aclily 
pntNR hOt1lPR. \\'hp(,(' it iR probably thC' most im
po!'lant nocturnal P(':4t of man. Of the nunlProus 
fr('shly ('ngorgpd mO:4quito('s ('ol1pct('{1 by the junior 
author in hiR hott1P at night, all wer(' C. p. pipiens. 
This sl)('l'i('s was rC'porl('d to \)p a sNious pC'st in 
Xl'\\' .JNsey by ~mith {2.~m. 

;4t. Louis and w('stern ('quin(' ('ncephalit is were 
r('co\'('red from fhis :"I)('('ies in the Yakima Valley, 
Wn..,h. (12tJ I. It was ('onsi(\N(,(\ to be tho principal 
Y('('{o!' of l'n('ephalitis in thl' .L9:18 outbreak in St. 
Louis, ::\In. 

C. p. pipiells, e. p. qninqllef(lscialll.~, nnd C. p. 
mol('.~lll.~ Forskal nr(' Yery 010sely r('hted Rpeci('::;. 
~()t1Ieinformation int\icut<,s that, e. p. pipicns fc('<is 
mainly on binlR and that C. p. q!linqllcfascialu,~ 
and C. p. nwleslus will f('('(1 on man, animals, and 
bit'd~. AutogenouR strains of these species have been FlGUln~ 94.-('ul/ix rcstU(l1!.s mule genitalia. 
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Larva (fig. 95) .-Upper and lowe'r heall hairs 
JIlultipl('. Late'ml abdominal hairs double on first 
and second se'gll1<'llts n,ncl single Oil third to sixth. 
(tomb with man)' sc~tles in pntch. Air tube nbout 
.ll ~ by 1; peeten teeth on basal third, followed by 
thr('e pairs of irregul!Lrl~' phteed lonp; single hairs 
and distal pair of two or three' s\llfl.ll hairs. 

Oislrihulion, biology, unci irnportancc.·- 
This sPe'ei('S is l'('porte'(\ from five conntie:i in ::;out IlPrn 
Idaho by I{anHstoll and Ht'l'::; \ [.').») and frOIll 
J)oup;luti ('ounly, Ore'g" by Harl11titoll pt al. U .,2) 
{Illap ~ l. TIl(' larvae' t!p\'(·lo(J ill permane'nt and 
~('mip('rnmn('nt pools, diteh('::;, Itlld artifieial eOIl

tnin('l'~. The jlrt'(NI'(,(\ hosts h~w(' l){'('n indieate'd to 
he' birds and IiVt'titoek, but ::;Olll(' fLlIthors have re'
port(,tl that iL mn.y gt't into houseti and he' annoying 
to lI\an. W('stet'll (·quille' ('JH·(·phalit.is vii'll::; has been 
i::;olatt'd from thi::; sjll'cit':i by Norri::; ~20{j). 

Cu/e,r (Cuff'x) sa/ifwr;us Coquillell 

Cu/ex ~(Ili)I(IrtIl.~ ('nqllil\rtt. Ent. Xl'W,~ Iii: ,;.\. WO-1. 

Fel1lal(~.·-~:'l(,:ionotlll\l with goldpn';browll ::;cltleR, 
pre::;eut('llar area partially pale ticaled. Abdomen 
dark ~eale'd with narrow or indititinet ba~ltl bands of 
Y('l\owi::;h ~('ale'::; joined to lateral patches of palo 

.. 
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scales. 'Ving seales all dark. Legs dark scaled; 
undersurface of fe III0 rn, and tibiae partially pale 

scaled. 
l\lale genilalia (fig. 9G) .-8ubapicnJ lobe of 

basistyle with three rods, a broad leaf, and two 
8('Lae. T('nth sternit(· erown(·d with slender pointed 
spine's; basal arlll 10llg and curved. l\,lesosom(' plateR 
cOllllcei.ed 11(·n.r base; eaeh phLte with blunl;\y pointed 
ventral arm, !!:roup of strong pointed t(·eth, and 
stout pointed dorsal :lrlll that is Iwnt nt, right lmgles 
at middk. 

Lan'a lflg. 97).-1'pper and lower head hairs 
multiple. Lakntl nbdominttl hairs triple on first 
and second segments [tnd double on third to sixth. 
(~omb usually w.ith G5 or more scaleR in patch. Air 
tube G to 7 by 1; pecten teeth on baRal fourth, fol
lowed by four or five pairs of tufts, Rubapical pair 
out of line. 

,-


FIGURE 9G.-Cu/ex .~alillarills male genitalia. FlGcm; 95.·-'('ltlex re.~tllaml larva. 

http:cOllllcei.ed
http:JH�(�phalit.is
http:s\llfl.ll
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1·'I(ll'lll·; 07. "('lIle.r s(/lil/arlll.~ Inrva. 

l)i~lrihu lion, hiology, and irllporlunce.
Thi" ~p('('i(',.; hl1;'; bcoll coll('ctpd in thrpe counties in 
southc'rn fdaho (188) (map S). The Inrvae are 
r('ported to dpwlop in it wide \'ariel,y of different 
Ciwiron 111('11 t;.;, illrludin~ ~m;.;;.;y pool;.;, ditche;.;, ane! 
I11IU'"l1('s, and h~w(' also oeca"ionally been found in 
bl1rrels. Xiel~en and Hees (205) stated that tho fe
Illltles bite readily and may enter' dwellings but are 
not an important pest in Utah. 

CuLex (Clllex) tnrsn/is COlluiUett 

{'ule.r iar."u/i8 CoqllilirU. C:lnad. Ent. 2X: 4a. Ii'OG. 

}'clllalc.-Pr'oboscis ringed with white. Tori 
with inner' surfa('('s and btt,.;a[ lil'gm('nt of flagellum 
with vl'lltml ;;urf:1(,(' lwaring many whitl' scaleli. 
~I('sOn()tllll1 dark brown with whitl' licaleli around 
nUtI'gills and two narrow white lil1('s extending pos

t 	 tt'riorly from nlt'dian whi((' spots, AbdonH'n black 
with basnl s<'gnl('ntal whitl' bands; v('ntp[' with palc 
S(,ltlI'S, pneh Hl'glllPnt markpd with dark-st'nlpcl V, 
npt'x aufl'l'iorly dir('etl'd. Wing scales dark with SOmE' 

whitl' seall's Oil cORtal vdns. Lpgs black; femora, and 
tibiae with line of whit~ scalcs on sidcs; tal'si with 

ring of white scall's at both pnell' of all s<'gments 
exeppt first on(' or' two on froni and middle l('gs. 

Malt! gcnitalia (fig, 98) ,-Subapical lobe of 
busistyl(' with two rodl', a s('in, a narrow leaf, and 
a ,Spt.a, Tpnth st{'l'nite cr'own('d with l'llOrt pointed 
RpirlP's llwdiunly and l'hort broad blunt (llIel' ouL
wllr'dly; bnsal lLl'llllong, l'toul, alld ('ur'\'cd.1Iel'OR0ll1(' 
plat('l' pach with long vpntml ann, scvcml stout 
tc('th, and long dOrHal arlll. 

Larva (fig, 99) ,---Both pair'R of head hair'l' mul
tipl('. Latl'r'al abdominal hairs triplc on firR! to sixth 
s('gml'nts, ('om/) with nUll1('rOUli scalpl' in triangular 
patch, Ail' tube l'lpndN nlld about 5 by 1; pectcn on 
basal third, followed by fiv(' pairs of tUftH u::;ually 
ins{'l'lNl in ::;tmight lir1('; diflbll tuft::; out of line in 
Homc HpecilllPIlR (181), 

DisLribution, biology, and importance.
This is one of the most important and wideRprcacl 
sppcies in the Northwest (map 9). The larvae de
\'e!op in lllany typeH of pl'rmanent and semiporma
nent water Huch aH log ponds, ditches, and mar
Hhps. Other importa.nt breeding pla.ces arc pools 
formed by fioodwaters and irrigation, This species 
ha" becn founel in all counties in Oregon and in 
nparly all counticl' in 'Yashington and Idaho, In 
Utah it has becn found at elevations up to 9,000 

FIGURE !JS,-Culex larsalis male genitalia, 

http:importa.nt
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Fwl'lu: UO.~CIII('x icrrs(Ilis bryn. 

feet (206). The adults seek shc·lter durin~ thc day
time. [1\ the C'et\trnl Valley in C'alifol'l1ia the adults 
rcmain in restin!!; shelters from R a.m. until sunset 
(11;2). 

The pl'('ferred hosts are domestic and wild birds, 
but this speci('s will bite man, livestock, and other 
animal species (21). It will feed on rodents, snakes, 
and frogs when these are restrained (140). This 
spceies seldom bites man during daylight. but will 
rNu1i1y attack soon after sundown un, 112). Auto
genous strains of Culex /w'salis were first reported 
by lkllamy and Kardos (28) anti by Chao (GO). 
An autogenous colony in our laboratory has been 
)'earNI for many generations on it sugar-watcr diet. 
lIihernatiu!!; females have been found in late winter 
in storap;c ('ellnrs (159), in rock piles (239), under 
rocks on rock-covered hil1sitles (134), ttnd in aban
cloned miiH'S (64) or eaves (21(i). 

This species is the most important known vector 
of westel'll equine encephalitis (WEE) and St. 
Louis encephalitis (tiLE). California encephaliti::; 
vinu~ has illso bccn isohtted frOIl1 it. Blackmore and 
Dow (;:14) suggpsted that it is unlikely it is :t winter 
resNvoir of ('ncpphalitis virus since less than 0.3 
percent of t h£' hibernating females rccovl'r('(l by 
thl'l\l had tnk('n a hlood meal. HowevN, Belhul1Y 
et al. (So) showed expNin1Pntal O\'l'rwinil'ring of 
SLE virus in this sppeips.Rush et al. (:240) found 
nO WEI'J \'irus in large populations of wintN caught 
adults. Thpy also report('d that it is unlikely the 
vil'US OV(,I'Wint('rs in this 1'1)('ci('s. Studies by Bellamy 
allll RN'\'('S (:29) in BfLkersfipld, C'alif., showed that 
a diaptLusP, which tlwy believed to be caused by a 
decreasing period of daylight, rpsults in an almost 
cOll1plpte ces';l\tion of blood feeding from October 

to ,I lmUll ry. 

(,on,;idcrable information on the flight and 


dil'pNsnJ habits of this specie::; has been obtained by 

Bceves (2.2',) and Bailey et al. (11). Although the 

maximum flight distance recorded by these workers 

was 15.75 milpl', they stated "pffective numbers of 

C. iursalis disPNse 2 and 3 miles downwind in one 

evening and significant numbers can travel 7 miles or 

more in two evenings, with the aid of the wind." 

They estimated a likely dispersal of ~0-25 miles 

in the Sacranwnto Va11ey of California. In studies 

on the dispersal of ltciults into an area undcrgoing 

larvicide tr('atmcnts the maximum recovery dist:1nce 

was 9.6 miles (83). 

Citlex (Neoculex) territllns Walker 

('ll/ex lerril(w,~ W nlker, Tn~erttl Haundersinlln, Diptera 1: 

·12R. 1R5{1. 
('u/ex upiwlis of nulhor!', Ilot Ad:tm~. 

Female.-Occiput with narrow curved white 
to golden seales n.nel brown forkcd scales dorsally. 
:Mesonotum brown scaled with pale scales around 
margins and pttir of pale spots neal' middle. Abdo
men dark scaled iLpically with segmental white 
bands. \Vings dark scaled. Legs dark scaledi hind 
femora with pale posterior stripe extending to apcx. 

:Male genitalia (fig. 100) .-Subapical lobe of 
basistyle with two rod,:; and about five spines. Tenth 
sternit~ crowned with row of short blunt spines. 4 
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States but occurs only in small numbers (map 8). 
In Califol'llia Freeborn and Bohart (95) recorded 
this species from the northern counties. The larvae 
are found in swampy areas 01' in other permanent 
01' semipermanent pools containing considerable 
aquatic 01' nonaquatk\ vegetation. They also Occur 
along the grassy mar!!:;,,, of streams. These popUla
tions may include boHI C::tlex territans and C. boharti. 
The females have hNlll observed to feed on frogs 
and snakes but art· tH,)t known to bite man. Little 
is known about t.fw clx>Ilomic importance of the 
species. 

• 


FlClnn: 100.-~·('lIle.r /l'rri/alls lI1al(' g('nitlllill. 

~[(':;o:;ome halves forming relatively evell oblong 
outlir1(', tCl'lninating apically in rounded serrated 
lU!u'gin: halves joined by sclerotized band near 
ap('x. 

LUn'a (fig. 101L-Head hairs single or double. 
Latemlabdominal hairs multiple on first and second 
s{'gments and double on third to sb..~h. Abdominal 
segu1('nts usually evenly pigmented or segment 4 
may be pale in some specimens. Comb with nu
merous scales in triangular patch. Ail' tube about 
61 

2 by 1; pecten teeth on basal third usually fol
lowN[ by five pairs of tufts, first tuft oocasionally 
within pect{'n. .-1" 

Dislribuiion, biology, and importance.
This species is w<"ll distribut{'(l in the Northwestern 

FIGURE lOl.-Culex /erriums larva. 
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Genus CULISETA Felt 

Keys to Species 

ADUUl'S 

]lari1"ccps, p. S·l 
I. 	Femom with distinct preupicttl white rings 

I.'cmum without I\' hitn rings. a 
3. 	Sternopleuron with ~C!lles I'xtelllling to anterior bonlN; tori with while Hl'ttleH 4 

~t~'l'llople\ll'()n with ~e:t1es not extending to l1nterior border; tori without while l'eales_ 
illCid(,IIIi, p. SI 

a. 	 Wing Sl'ltle~ hhu:k wilh dcnse pal('\\('s of dark sl'nlcs illrJr/w/ll, p. sa 
"'ing ~l'alef\ hrown with :llitnixtlll'e of white 5l'ales on untNior vcins /11 iIlIlCSO/llC, p. S·t 

I. 	Tarsi with (Jnle while rings at both ~'nds of lnrsnl jointsj wings without spot:l illl}JatieM, p. 80 
Tursi without whitl' rings; wings with fnint sputs 

;\IALE GENITALIA 

I. 	Apil'!!1 lobe absent 2 
Apieul loll(' prl's!'nl a 

:l. Lohes of ninth ll'rgitl' with short hrond spines imJrlw/a, p. sa 
Lohl's of lIinth ll'rgill' with mthl'r long sctnl' mil/Ilcsa/oe, p.84 

:{. Eighth ll'rgite with row of 20 to .10 short ~pincs on basalm!lrgi1t; basnllobe largl\ with single spinl'like seta !lnd 
sl'\'Nal sm:t1I('r onl'S illl/lalirlls. p. SO 

Eighth t('rgill.' wit h I(':,;s tlmn 12 spilll's on I.Hl::nlll1urginj bnsallohl' with two or t hr('e spinl's. _ _ .J 

4. 	 I~ighth tl'I'gite with nonl' to t.hrl'c spinl's :It l'entl'l' of busal murgin [Jurticeps, p. 84 
Eight h lergit(. with five to to $pineH at l'enter of 11lISlli lllar~in _i/lcidell,~, p. 81 

LARVAE 

lIIillllcso/ae, p. S4 
I. 	.\ir tuill' with normal ped('n teeth on bURnl fourth not followed by long hairs 

Air tubl' wit h normal peden te('th near huse followed by sl'l'ies of lon~ hairs l'xtl'nding beyond middle 
2 

illl[Jatic/lS, p. 80 
.) l'PPI'I' nnt! lower Ill'nt! hnirs about equal in Il'flgth and number 3 

l'ppt'r hl'ild hnirs shortt'r nnd morl' lHlmerO\lS than lower ... e" -[/lOTI/II/a, p. 83 
:1. Llltt'rnl IUlin; of lUllII Sl'glllent. stout and ns long or longer thtm ~eglllent 4 

Latl'l'lllllllir;: of !lnal :3l'gml'nt fine and ~hortl'r thnn sl'gment.__ particeps, p. 84 
4. 	 l'ostl'l~'PCtl1 hairs llhout tiS long as head huir;;; postcrior margin of anal plate with short spil'ules at apex 

i/l(;idell.~, p. 81. 
Postl'lYIlI':ll Ill'ad hairs shortl'l' and morc delil'lltc than head hairsj annl plate without spieul('s 

:Malc ~cnitalia (fig. 102) .-Basistyle stout,Descriptions of Species 
conical, about twice as long as wide; apical lobe a 
small slightly elevated chitinized area with long

Culisctu (Culiscta) impnticlls (Walker) setae; basal lobe large and conical in outline, apex 
rounded with one large spinelike seta and several rulcx llllpati!'IIS Wnlkl'r, List of Dipterous Inseds in Brit.. 

~I tis., v. 1, p. ii. IR·IR. smaller ones. Lobes on ninth tergite only slightly 
separated H.nd eaeh bearing about 10 long setae.

Femnlc.-Tori without white scale::;. Mesonotum 
Bighth tergite with row of 20 to 40 short stout

wittl brown and yt'llowish scales, two fine pale lines 
spines on basal margin. extonclin/! posteriorly [rom median pale patches, and Larva {fig. 103).- Both pairs of head hairs

variable pattl.'rn of other pale- scn.les. Sternopleuron 
multiple and long. Lateral abdominal hairs multiple 

without white scales at anterior edge. Abdomen 
on first to fifth segment and double on sixth. Comb 

blaek with basal l;;cgmcntl1.1 whit-c bands. 'Ving 
with numerous scales in triangular patch. Air tube

scal('s brown and aggregated to form faint spots at 
stout, 2 by 1; pecten of eight to nine teeth on basal 

forks of second and fourth veins and bases of second 
fourth, followed by long hairs that nearly reach 

t1l1d third veins. Legs dark brown; femora white 
apex of tube; paired tufts large and arising close 

tipped. 
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or spots. Stel'llopleuron with scales extending to an
teriOt· edge. Abdomen black with basal segmental 
white bands. Wing scales dark, aggregated into 
patches on fork and base of second vein, fork of 
fourth vein, upper fork of fifth, and middle of sixth 
veins. Legs dark brown with narrow faint white 
rings on bases of some tarsal segments; femora. and 
tibia with narrow white rings at their apices. 

jHaie genitalia (fig. 104) .-Basistyle more than 
twice as long as wide; apical lobe a small elevated 

1<'1G1:'1U: I02.--CuUsela impatiells male genitalia. 

to base betwl~en rows of pecten. Ann.! segment ringed 
by plate; gills bluntly pointed and longer than 
segment. 

Distribution, biology, and inlportance.
This species has been found in small numbers in the 
timbered t'ections of Oregon and Washington and 
in two counties in Idaho (map 10). The larvae have 
been taken in roadside ditches, holes left from fallen 
0[' uprooted trees, margins of beaver-dam lakes, 
wheel ruts in logging roads, and ot.her sma.ll pools 

.. 	 with bordering bntsh or trees. The females will bite 
man but are seldom present in sufficient Humbers to 
b(~ of importance. 

Culisetll (Culiseta) incidens Thomsoll 

('UUs"in iIlCid"'IS Thomson. Kongli/!::t Svenska .ElIgenies 
t R('sll O. Diptpm: ·1:3:3. [S(jS. 

Fcmale.-Tori white scaled. FlageUum with 
first s('gment white scaled ventmlly. :Nlesonotulll 
with dark-brown scales and mixture of yellowish 
scales So:,~e of which form pn,rtial longitudinal lines 

FroUlm 103.-Culiseta impatiens larva. 
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1i'wUlu; to.L-Culisela. -incidens male genitalia. 

area with a. number of small setae and a long spine; 
basal lobe small and conical -with small setae, apex 
with two stout spines. Lobes of ninth tergite slightly 
sepn,rated, each bearing five to eight rather long 
setae. Eighth tergite with five to 10 spines on basal 

margin.
Lurva (fig. 105) .-Both pairs of head hl1irs mul

tiple; lower tufts longer than upper. Lateral ab
dominal hairs mul~iple on first and second segments 
and double on third to sixth. Air tubf' stout, about 
2 by 1; pecten wit.h few basal teeth that have one 
odwo minute denticles; teeth followed by long hairs 
to apical third of tube; paired multiple tuft inserted 
nen.!' base between rowS of pect.en. Anal segment 
ringed by plate; lateral hair shorter than segment; 
gills slightly longer than segment. 

Distribution, biology, und importanf!e.
This species is widely distributed at lower elevations 

FWURE 105.-Culi~eta illcidens larva. 

in the Northwestern States (map 10). The largest 
numbers occur in Washington and Oregon west of 
the Cascade Mountains, but it is common also in 
J daho. The larvae breed in both permanent and 
semipermanent pools and in artificial containers. 
They are often associated with Culiseta inornata 
and OuZex tarsalis. Only the females hibernate. They 
will readily attack man but are not considered im
portant as a pest because of their small numbers 
and breeding habits. The species has been reported 
as favoring mammals for blood meals, although it 
is seldom abundant enough to be a pest of livestock. 
It has been infected experimentally with western 
equine, St. Louis, and Japanese B encephalitis 

Vll'uses. 
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Culisetll (Culiseta) illornata (Williston) 

('ulex LIlOrltalus Williston, U.S. Dept. Agr., Div. Ornith. and 
l'.Iarnmnls, N. Amer. Fauna 7: 253. 1893. 

Fcrnale.-Tori with white scales. Nfesonotum 
with mixture of brown and yellowish scales, usually 
with two fine pale median posterior half lines and 
pale obscure longitudinal stripes. Stel'llopleuron with 
scales extending to anterior edge. Abdomen black 
with broad basa.l segmental banCIs widening at 
sides, last segment entirely pale scaled. ·Wing scales 
dark bl'Own with mixture of pale scales on anterior 
veins. Legs with mixture of brown and pale scales. 

Male genitalia (fig. 106) .-Basistyle stout 
conical, loss than twice as long as wide; apical lobe 
a.bsent 01' faintly indicated; basal lobe conical and 
prominent with t.wo 01' th/'oo spines on apex and 
small setae on sides. r,obes of ninth tel'gite broad 

rounded projections with 10 to 14 short thick spines. 
Eighth tergite without row of spines on basal mar
gin, 

Larva (fig. 107) .-Both pairs of head hairs mul
tiple; uppers usually slightly shorter with about 
seven to nine evenly sized hairs; lowers with three 
to five hairs, inner ones larger. Lateral abdominal 
hain; multiple on first and second segments and 
double on third to sixth. Comb with many scales 
in patch; each scale rounded and evenly fringed 
apically. Ail' tube 3 by 1; pecten of 10 to 18 stout 
teeth, followed by long hairs that extend nearly to 
apex of tube; paired tuft large and arising from base 
of tube between rows of pecten. Anal segment ringed 
by plate; gills longer than segment with tips rounded. 

Distribution, biology, and importance.
This species is rather widely distributed (map 10). 
It OCcurs in largest numbers in poody drained ir
rigated areas. However, it has been collected in 
almost every type of semipermanent and permanent 
water. The larvae are often found with those of 
Anopheles freeborni and Culex tarsalis. It is also 

Fraum; 106.-ClIlisela illOmala male genitalia. 
FIGURE l07.-Culiseta inornala lnrvn. 
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found in shaclNI pools in forests at elevations up to 
6,000 feet. It is not it serious pest o[ man but can 
bcCOlllC' a pest of livestock because of its long 
breeding SN\,son IWcl wiele cliRtribution in irri!!ated 
arc-as. The females hi bcrnatC', and Rees (222) be
lieved tlUtt sOllie larvaE' may overwinter, sincE' they 
arc very resistant to low tempemturE's. V\estcrn 
eqllilH' encE'phalitis has been isolated from this 
Sl)('rips ill lli1tllre. Experimelltn.lly the spe(:i('s has 
\)('cn showl\ to transmit St. Louis and .Japanese B 
enel'phalitis viruses. 

Culiset.a (Cu.licella) uti ,,,resotue Bur'/" 

('lIli.~!'I(! lIlil!'H'Sol(ll' BflIT. Wash. l'.:nt. HoC'. Pro('. 50: lU3. 

I.\).'')i. 


Fcmule ..-lVlesonotulll intl'gument brown with 

pair of rNldish-brown nearly bn.re stripes, two stripes 

s('parn.ted by narrow strip(' o( darker brown; scales 

Gl\P, narrow! reddish brown except (or pair of silvery

whiLe' spots back of middle and pair of posterior 

silvprv-white half lines Hutt; ellclOlie additional 

lica(;tl~rcd white licaleli. Abdomen brown licaled with 

scattered yellowish-white scaleli mORt heavily con

eelltrated ~tlong apices and bases of segment. Wing 

scnks da.rk with pale settles on base of costa. Legs 

tlltrk; faint whitl' rinp;s at both ends of first, second, 

and third tarsal ::;egment~ a.nd occasionally with 

rings on other segments. 


l\lale genitalia (Gg. 108) .-BasiRtyle conical, 
morl' th:\I1 twice as long as wiell' ; apical lobe absent; 
basal lobe prominent and conical with three to five 
spineli on apex and small setae on sides. Lobes of 
ninth teq:rite with broad projections, each with six 
to 12 slender setae. Mesosome sides rising in nearly 
straight linl' to mther square dark shoulders, which 
terminate into slightly higher point centrally. (In 
Cnlisela. morsilans (Theobald) the mesosome is 
funnel slmped and not dark terminally.) Eighth 
tergite with p;roup of small spines centrally on basal 

mfu:gin. 
Larva (fig. 109) .-Upper head hairs multiple, 

usually fiv('- to l'ight-branched (range 5-11) ; lower 
double Qt' triple. Postantennal tuft usually nine- to 
12-branched (range 8-14). Lateral abdominal hairs 
multiple on first and sl'cond segments and single 
on third to sixth. Comb with numerous scales. Ail' 
tube about 7 by 1; pecten of about six to 13 teeth 
on basal fourth; small paired tuft at base between 
rows of pecten; tufts in ventra.l brush usually 17 to 

DEPT. OF AGRICULTURE 

FIGURB lOH.-Culiseia minnesolae male genitalia. 

18 (range 16-19). Anal segment ringed by plate; 
gills about same length as plate. 

Distribution, biology, and iD1.portance.
This rare species has been found in small numbers in 
Washington and Oregon and two counties in Idaho 
(map 10). The larvae have been collected from 
unshaded pools with scattered grass fed by fresh 
water. Although little is known of the feeding habits 
of the adults, they apparently do not readily attack 

man. 

Culiset<t (Culiseta) particeps (Adams) 

Clllisein 1Jarticeps Adams, Kans. Univ. Sci. Bul. 2, p. 26. 
1003. 

Culisetn m<Iccracken(le Dyar and Knab, Wnsh. BioI. Soc. 
Proc. 1U: 134. 1906. 

C1uisetn particeps (Adams), Stone, Kans. Ent. Soc. Jour. 
31: 236. 1958. 
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Femnlc.-MesonotUIn dark brown with Iight
brown median stripe and nanow white posterior 
half lines; sideR, anterior margin, and nungins of 
nntescutelln.r space with mixture of white scales. 
Abdomen black with basal segmen tal white bands 
and rew scnttered white scales. Wing scales dark 
with rew pale scales on costal veinR, dark seales 
forming spob; at bal'le or second, forks of second and 
fourth, uppel' fork of fifth, and on cross veins. Legl'l 
thu'k sealed; f(,lllora pale scaled 011 underside with 
preapieul pale ring:; tarsi with broad white ringl'l, 
IHtlTO\\'('l' on dist.al l'll'gments and usually absent 011 

fifth s('gn1('nt of rront and middl(' tarsi. 
Male gt.'llilaliu {fig. lLO).~Basistyle about three 

titll('s ILl'l Ion!!; al'l wide; apieal lobe a small elevated 
an'a with lIulllber of long sdac; basal lobe small and 
('(miral with mallY small setae, apl'X with two or 
thrt'e stout spilH.'s. Lobt's of ninth tergite sLightly 
raisl'd areas with many long seta('. Eighth tergitc 
with llOlle to three spilll's at center of basal margin. 

Larva {fig. Ill) .-Both pairs of head hairs mul
tiple; lower with about three long hairs, upper more 
numerous. Postclypeal hair thrt'e- to five-branched 
and about as long as iwad hairs. Comb with many 
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l~lGUlUJ 11O.-Clllisc/n particeps male genitalia. 

scales in patch. Air tube stont, about 2 by 1; pecten 
with few basal teeth, followed by long hairs that 
extend neady to apex of tube; paired tufts near 
base of tube between rows of pecten. Anal segment 
ringed by pln.te with small patch of short spiCUles 
near apex; lateral hair shorter than segment; gills 
slightly longer than segment. 

Distribution, biology, and illlportance.
This species is rare in the Northwest (map 10). The 
single collection from \Vashington was represented 
by larvae taken at Port Townsend, Jefferson County, 
by Myklebust (199) in .July 1961. In southwestern 
Oregon collections the larvae were associated with 
larvae of Culiseia incidcns and Culex territans in 
pools overgrown with vegetll.tion. Little is known of 
the feeding habits or economic importance of the 

FIGURE IO!J.-Culiseta 1Il'i/l/lcsotae larva. adults. 

i 

I 
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Flat'HI" 111.~('lL/'isetn particeps 1:11'\':1. 

Genus COQUILL'ETIIDL\ Dyar 

Dcscl'iption of Species 

Coqu.illettidia perturballs (Walker) 

Culex perturbalts \Vlllker. Insectu SnundersitLnu. DiplenL 1: 

'138. 1856. 
MaHsolL-in pertllrballs (\Vnlker), Mosquitoes K. Amer., p. 

109. 1955. 

FemaIe.-Mesonotum with narrow curved pale
yellow scales with or wit.hout two faint. silvery 
longitudinal lines. Abdomen black with narrow basal 
segmental white bn,nd, sometimes lacking medianly 
or consisting of scattered black and white scales on 
last few segment.s. vYing scales broad, black and 
white intermixed. Legs dark with mixture of white 
scales; hind tibiae wit.h preapical pale ring; first 
segments of aU tarsi wit.h narrow basal white rings 
and broad median white ring; all other tarsal seg
ments with basal half white scaled. 

Male genitalia (fig. 112) .-Basistyle about 1);2 
times as long as wide; apical lobe absent; basal lobe 

a tria,ngular I'H,ised median section terminating in 
stout cylindrical blunt rod. Distist.yle flattened and 
broadly expanded beyond middle, apex with short 

stout cln,w. 
I"llrVll (fig. 113) .-Antennae long and slender 

with large tuft beyond middle and short pair of hairs 
not far beyond tuft. Dorsal head hairs in multiple 

FIGUIlE 112.-CoquiUeUidia perturbral-s male genitalia. 
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FW('In: 113.-('oqllillrIUdia prrlllrliClIlS lnn'a. 

group::;. Comb with 10 to 25 ,':C'ales in single row, 
some l'1cal('l'1 out of line. Ail' tube short, broad at 
ba..~e, attenuated apically, and fitted for piercing; 
stout Spill(" single stout hail', and multiple tuft 
n.ear middle. Anal segment much longer than wide, 
nng('d by plate; multiple lateral tuft before apical 
mal'gin; 1111111 gills slender and shorter than segment. 

Distribution, biology, and importance.
Alt.hough this species has been collected in all three 
State$, it does not OCcur in large numbers (map 6). 
The eggs are laid in rafts in swamps, marshes, or 
log ponds containing cattails, sedges, or other 
suitable host plants. The eggs hatch in 4 or 5 days, 
and the small larvae attach themselves to the roots 
or stems of the plants by means of the modified tip 
of their air tube, which .is inserted into the ,'oot to 
provid(' air. The pupa also attaches itself to plants 
by Iheans of modified air tubes. It comes to the 
surface when the adult is ready to emerge, The 

species llsually o\'erwinters in the larval stage and 
there is apparently only one generation each year 
even as fiLl' south as Florida (31). Adults have been 
collected from cady June to September in Douglas 
County, Oreg., by JIanllston et al. (132) but were 
most nUlIlel'OUS in June and July. The adults 
readily bite man and animals, but in most areas 
they do not Occur in large enough numbers to be a 
serious ppst. Howitt et a!. (148) showed that this 
species ma.y tmmHnit eastel'l1 equine encephalitis 
in natul'{'. 

Genus OUTHOPODOMYIA Theobald 

Description of Spf!cies 

OrtilOpotiomyill siMnijera. (Coquillett) 

('lIlex soiY/lIfl'r(/. Coquillett, Canall. Ent. 2R: '13. 1R96. 
Orll/Opodolll!/ia. cllUjomica. Bohar!:, Ent. Soc. Amer. Ann. 

43: 399. 10.50. 

Fcmulc.-lVlesonotum brown scaled with narrow 
paired central white lines, half lines converging over 
scutellum, and narrow white line around lateral 
margin. Sides of thorax with lines and patches of 
white scales. Lowel' sternopleumi bristles usually 
fOUl'to 10. Abdomen dark scaled with narrow partial 
01' complett> basal white bands. IVing with inter
mingled white and dark scales. Legs mostly dark 
scaled; white scaleR on femora and tibia; front tarsi 
mostly dark scaled, middle tarsi with narrow apical 
and basal white rings on first and second segments, 
and hind tarsi with broad apical and basal white 
rings on all segments. 

:Male genitalia (fig. 114) .-Basistyle about 
three timeR as long as wiele; claw of dististyle with 
many small teeth; apical lobe absent; basal lobe 
conical with few large spines apically and smaller 
setae SUbapically. Tenth sternite heavily sclel'Otized 
with several apical teeth. Ninth tergite with few 
setae and 110 lobes. 

Larva (fig. 115) .-Upper and lower head hairs 
multiple. Lateral abdominal hairs multiple on first 
and second segments. Comb of eighth segment in 
double row of about 15 to 25 scales. Air tube about 
2.5 to 3.5 by 1; pecten absent; ventral tuft barbed, 
five- to 12-branched, inserted near middle of air 
tube, individual hairs ranging from 1.7 to 2.3 times 
as long as section of air tube extending beyond 
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\<'lm'J{~: 111.- ·Ol'tJlO[loilolll!lia st:{/niJcm 11\:1\(' p;l'llitn\ill. 

point of inst'l'tion of tuft. Ann.1 scp;mcnt rinp;cd by 
platt'; small platp at bn.sp of segment; httpml hiLir 
sinp;le or doublt· alltl shorter than plate. 

Distribulion, biology, and lrnporlancc.
In ttl(' Northwestern ::4tatps this species has been 
collpetcd only from watcr in a hollow oak trce in 
Benton County, Oreg., where it was associated 

I'
I' 

I • d 
~. ~ ~,~ trr~ ~ 
f t~ 

FlGUlll'; l1ii.-Ortho1Jo(/o/ll!lio sif/JtiJeru Inrvlt. 

with Aedes siel'l'ensis (map 8). It occurs in tree holes 
ill sevcrn'! kinds of trecs n.ncl also occasionally in 
w(}o(\('n containers (67, 226). The females will take 
blood HlctLls from several specics of birds but will 
not bite man (283). The larvae survive the winter 
in til(' 80uthe1'll Htates but may be dcstroyed by 

frcczing in northern climates. 
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APPENDIX 

• ANOPHELES FREEBORN I 

A ANOPHELES PUNCTIPEN:'1IS 

oANOPHELES OCCIDEI\\TALIS 

!! A. PSEUDOPUNCTIPENNIS 
FRANCISCANUS 

o ANOPHELES EARLEI 

"~ 

·~~l"'U.H. 
lU[ 

O.,..TH[( 

~lAl' I.-Distribution of vnrious Auophcles species in the Northwestern United States. 
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o ,I • AEDES INCREPITUS 

• AEDES HEXODONTUS 

o AEDES ABORIGINIS 

oAEDES FLAVESCENS 

•00 
o 

~L\P :?-DistribuUon of various Aedes species in the Northwestern United States. 
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I AEDES ALOPONOTUM 

• AEDES VEXANS 

• AEDES STICTICUS 

o AEDES NIGROMACULIS 

oAEDES IMPIGER 

lU( 

o 

MAP 3.--Distribution of various Aedes species in the Northwestern United States. 
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• AEDES CINEREUS 

o AEDES COMMUNIS 

oAEDES PULLATUS 

!J AEDES CAMPESTRIS 

• 
MALN(UI, ,HU"IT, 

, 
~, 

JAC_SO", 

• 

0 • .,"[[ 


M;\p 4.-Distrilmtion of various Aedes species in the Northwestern United States. 
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o AEDES SPENCERII 
IDAHOENSIS 

• AEDES DORSALIS 

• AEDES MELANIMON 

oAEDES SIERRENSIS 

!l AEDES CANADENSIS 
CANADENSIS 

.... R .. I' 

0; S..... 
'";}o."" 

•• 
• 

).1,\\' 5.-Distribution of various Aeries species in the Xorthwcstern United Shttes. 
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• COQUILLETTIDIA PERTURBANS 

• AEDES VENTROVITTIS 

o AEDES INTRUDENS 

o AEDES CATAPHYLLA 

6 AEDES NIPHADOPSIS 

~ AEDES IMPLICATUS 

+ AEDES PION IPS 

o 

III~LH(U" 

OWYH[[ 

A • 
:\1.\1' 1I.--Distrihutioll of vurion:; Aedes species and one C'oquilletliciia species in the Northwestern United States. 
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• AEDES EXCRUCIANS 

• AEDES HENDERSONI 

o AEDES SCHIZOPINAX 

oAEDES TRIVITTATUS 

otT AEDES STIMULANS 

o • 
MAP7.--,Distribution of various Aedes species in the Northwestern United States. 
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• CULEX TERRITANS 

A CULEX ERYTHROTHORAX 

o CULEX RESTUANS 

-e- CULEX SAlINARIUS 

oCULEX BOHARTi" 

6 CULEX APICAL/S 

+ ORTHOPODOMYIA 
SIGNIFERA 

• lI, III [ 

OW'H(( 

M.\I' S.-Distribution of various Culex species and one Orthopodomyia species in the Northwestern United States. 
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8 CULEX TARSALIS 

A CULEX PIPIENS PIPIENS 

"~LH(U~ 

HARHn.....,... 
• 

• • 
A 

MAP Il.-Distriuution of three Oulex species in the Northwestern United Stui'es. 
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• CULISETA INCIDEt\!S 

• CULISETA INORNATA 

o CULISETA IMPATIENS 

[] CULISETA MINNESOTAE 

I!:I CULISETA PARTICEPS 

eA " 

" 
" " 

;\iAl' 1O.-Distribution of various Culiseta species in the Northwestern United States. 
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(Valid mosquito species names in roman type; synollYlYiS, genera, and species not occmring in the North
western States in italic . .Figures in boldface type refer to the main refcrcnce for the genus or species.) 

Abate, I!l, 24 
Aedes, 5, 7, 8, 10, H, 21, N, 26, 27, 28, 20, SS 

llboriginis, 2, a4, 35, 36, 87, 101 
(l/'flllPli, 7, tl, 22 
albolliclllS, 10 
<tIdricin', 6:{ 
Illoponolllll1, 2, 33, 35, 36, 3't, 38, 102 
('all1p('~tri~, 2, a3, 3.3, a6, 37, 38, :3\), 103 
canadensis t'Hlllldensis, 2, 33, 3ii, 36, S9, 40, IO-l 
l:utnphyllll, 2, :H, 3;3, 40, 41, ·13, 105 
cinereus, 2, 16, :H, 36,4 /, 42, LO:{ 
communis, I, 2. 16, 2i, 3-1, 35, 36, 42, <la, :')0, 66, lOa 

cyl'ioCf'l'cullls, 4tl, 5tl 
dorsalis, 1,2,6, S, 16, IS, 33, 35, :37,48, '.b~, ii4, 55, 104 
excrucinns, 2, 83, 35, 36, :38, 45, 46, 106 
fitchii, 2, 16. 33, 8,1, a5, :m, 43,45,46, 47, 50, \03 
(\nvescens, 2, 33, 34, 36,46, 4i, 48, 101 
gonimlls, 63 
hendersoni,2, IS, 34, 36, 48, 49, 106 
hcxodonlm;, 1,2, 16, a·~, :~5, 36. 4a, 4!!, 50, 59, 101 

Idrsuteron, 63 

impiger, 2, :l+, a.), 36, 50, ;il, 102 

implicntus, 2, 2i, ~H, 35, 36, 51, 52, 105 

intrepit us, I, 2, 16, 84, 3:5, ;:16, 51, 52, 5a, 101 

inlrudens, 2, 34, 35, 86, '13, 5S, 5·1, 105 

la/em lis, 63 

leliCollOtipli, ,I.!), 5tl 

rnelflninlon. I, 2, 8, 16, 33, 35, ai, 4-1, 5S, 55, 104 

mOlltico{a, 62 
nigromnculis, 2, 16, 24. 33, :35, 55, 56, 102 

niplmdopsis, 2, 34, 85, 36, 56, .'i7, 105 

pCllryi.40 
pionips, 2, 84, 35. 36, 57, .3S, 10·) 
(lullatus, 2, 34, 3;), 36, 43, 58, 5!), 103 
pUllctor, 2. 84, 3;), 36, 59, liO, lOti 
schizopin!l.x, 2, :H, 35, 36, 60, 61, 106 
sierrensis. :l. 3, 8, 10, 18, 33, 3i'), :36, 61, 62, SS, 104 
spencerii idahoensis, 2, 34, 35. :36, 62, 6:3, 104 
slidicus, [,2, i, 8, 15, 16,34, :3:'), a6, 62, 68, 64, 67, 69, 102 
stillluian$, 2. :H, 35, 36, 64, 65, 106 
lIlFnr'orh!(lIc1ws, 8, 21. 2·l 
lrichurus, 2, :H, 35,65, tiG, 105 
lrisaiatu.s, 48, 49 
trivittlltlls, 2, 34. 35, 36, 66, 67, 106 
oorip(//pl/s, 61. 62 
ventrovitLis, 2, 3-l, 3i), :36, 67, 68, 10.') 
vexans, 1, 2, i. 8, 9, 15, 16, 33, :34, 36, &1, 68, 102 

Alanine, 22 
Alcohol, l3, 14 
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Aldrin, 19,24 
Annpluslllo:;is, 9 
Anopheles, 5, 7, S, 10, ll, 12, 18,28,29 

carlei, 2, 29, 30, 81, 100 
freeborni, 2, I), 16,29, SO, 31, 82, aa, 72, 83, 100 
lIIat'ulipf!Ilnis, :{O 
occidcntnlis, 2, 21), 30, 31, 100 
pllllroc/lsis, 22 
pseudopunclipennis fmlleiseltllUS, 2, 29, 30, 81, 32, 100 
pllnctipennis, 2, 9, 16, 2!l, ao, 32, 33, 100 
1j1l1ll/rilll(lCulalus, 22 

Bacillus sphnericus, 10 

BalSlLm, 14 

Beechwood creosote, 1,4 


BIlC, 19,24 

Bladderwort, 10 


Carbon dioxide, 12 

Caullcryella allophclis, 10 

Cuullcryella pipientis, 10 

Cednrwood oil, 18 

Cellosolve, 13, 14 

Chnoboridne, 10 

Chloral gum arabic, 14 

Chloroform, 11, 13 

Citronella oil, 24 

Clove oil, 13 

Cochliomyia homildvorax, 22 

CoelOlllomyces, 10 

Coquillettidia, 5, 6, 7, 11,29,86 


perturbttllS, 2, 6, 7, 18,86,87,105 

Culex, 5, 7, S, 10, 11,12,18,22,24,29,69 


upicnlis, 2, 69, 70, 71, 78, 107 

boharli, 2, 6!l, 70, 71, 72, 79, 107 

erythrothof!\x, 2, 8, 69, 70, 72, 73, 107 

Jaligans, 22 

nigripaipll.s, 8 

peus, 2, 16, 2:3, 69, 70, 78, 74, 108 
pipien.~ molestus, 7.'i 
pipiens pipiens, 1,2,8,9, 16, 18,22,23,69,70,74,75, 108 
pipiens 1j1liTU[ueJasciatlLs, 74, 75 
restuans, 2, 69, 70, 75, 76, 107 
sulinnrius, 2, 69, 70, 76, 77, 107 
sligIlUltosom(/, 7a 
tursalis, 2, 7, 8, 12, 16, 18,23,24, 80, 69, 70, 77,78, 82, 83, 

108 

terriw.ns, 2, 69, 70, 72, 78, 79, 85, 107 
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Culiset41. 5, 7.8, Ll, 29, 80 

irnpatien$, 2, 80, 81, L09 

incidens, 2, to, W, 72, 80,81, 82, 85, 109 

inornlltll, 2, 7, S, Hi, 22, 30, 80, 82, 88, LO!) 

illOr1la/u•• , 113 

minllcsobll" 2, 30, 84, S,i, 109 

lIIor$ itelllS, 3·~ 
parLit'eps. 2. SO, 84, H.i, 86, 109 


DDT, Ill, 10,20,21,23, 2cl 

Dengue. I), LO 

Dillphllne, 14 

Dillzin{)ll,IO 

L>idllor\'(lS, I.:~. I!) 


Dieldrin, LU, ",J, :24
lJil'seloil. 21 

.v, X-Diethyl-III-tolullmide, 24 

Dimethyl phthnlnle, 2·1 

l>iuxllne. la 

Dirofilurill immiLis, !) 


Ullrsblln, IU, 2·1 


En t·(, PIiII Ii tis. 2,8, O. 10,31,44,56, 6-1, 69. 74-, 75, 76, 78, S2, 

",·t, H7 

1-;1'),".2·.1 


2- Eth.l'I-I,;{-hexllnediol, 24. 25 

glll'orethrtlllnderwoodi. 10 

Ell(lllraI. 14 


Fenthion • .10,24
1·'ilan:L."i~, 0 

Fowl [lllX. !) 


F\I\'1 oil. 21 


(~:"llhUSI:t lImni~. 0, 14
Ullll'lul Ill'eli(' add. l:l 

tay(·t'rII1. 1:1 

arab/Will/a, 62 


Hl'nrtworlll, !) 


lIepatlll:;. U 

fil'ptlll·hlor. Ul, 23, 24-

House fly. 22 


KAAD formula. 13, 14
I\:N<l~(·IIl'. 13 


l.-Lar(l(· ll('id. 22 

Lactophcnol. I·t 

Lllnkp!';(('ria t'lilil'i:;;. 10 

Leth:Itl!'. to 

Li!!;ht trap.". 12 

Lin(\Ull('. lao Ul, 21, 2·l 

Lysine. 22 


l\!nlllisl' f mp. 12 

l\[nlarin. 9, 31, 33 


:'.Inillthion, IO, 21, 23, 2,1 

J[eyarhil!lLS, 10 

l\!csocyr.lops obsoletus, 10 

Methyl parathion. 24 

Mierosporitiian, 10 

l\losquito fi$h. !) 


i\lyxolllatosis. !l 


i\ulcd. 1!), :31 

Xaphthlliene, 1:, 

Xosclllatitiae, 10 


Oils . .14 

('Nl:tr wood. 14 

c:itronellll, 24 

('lo\'e. 1-1 

di('scl. 21 

fue:,21 

winter!!;rcen. 14 


Orthopodomyin. 2!l, 87 

CIlU/otlliCil. S7 

sip;nif{'ra. 2, IS, 87, 88, 107 


PnrndiehloroiJenzene, 13 

Parathion. W, 24 

PhenQI.14 

Pheromones. 7 

Poly\'inyi alcohol, .14 

Potns.~illm hydroxide. 14 

Psorophora. 13, !l 


cilia/a. 6, !) 

}w/l'I/1'(lii. !l 


Pyr!'( hrins. 10, 21 


Hahhit myxomatosis. 0 

Rift Vallpy fever. 0 

Ronnel. 1!l 


HrrCll'Il'orm. 22 

Sodium hydroxide, 14-

TDl~ (ODD). It) 


Thanit!'. I!l 

Thelohnni:t, 10 

Toxaphene. 2,.1 

'l'oxorhYllch i/cs, to 

brcl·ip(lIf1I1.~. 10 

Tulnremia. !l 


Winler!l;reell oil, 14-

Wuehereria. !) 


Xylene. 14 


Yellow fever. 0, to 
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