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SEASONAL INCIDENCE OF MOSQUITOES 
UPPER COOK INLET, ALASKA 

WT. C. FROHNE 1 

IN THE 

Little or nothing is known of the densi- the available lists of species. With the 
ties and seasonal incidence of mosquitoes present day rapid development of adulti- 
in most parts of Alaska. There is a real tiding control programs, emphasis should 
need for quantitative data to supplement be placed more than ever on the vicious, 

far-ranging, long-lived adults. 

l Arctic Health Research Center, Public Health Recent mosquito control trials in the 

Service, Federal Security Agency, Anchorage, sast permafrost areas of the Arctic Slope 
Alaska. (Jachowski & Schultz, 1948) and of the 
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interior valleys (Blanton et al., 1950) in- 
clude reports of very high mosquito densi- 
ties. Stage gi Chamberiin (1945) studied 
abundance and seasonal incidence at a 
point near the center of the present area 
of study by analyzing the mosquito catches 
of a non-baited cutworm moth trap. The 
present study reports weekly densities of 
mosquitoes from May 14 to September 17, 
1950, as indicated by landing rate counts 
in 22 localities. About a third of the 
human population of Alaska lives in the 
study area. 

METHODS 

The counting stations were selected near 
towns, homesteads and other developed 
areas without reference to mosquito breed- 
ing habitats. Mosquito landing rates as 
determined by Blanton et al., (1950) were 
chosen to indicate the densities. The area 
weekly landing rates are totals of the 22 
individual locality rates, themselves the 
highest of several station rates. 

Wind, temperature, humidity, and light 
are factors known to influence insect ac- 
tivity. In order to be reasonably sure that 
the landing rates reflected density of mos- 
quitoes much more than weather condi- 
tions, several precautions were routinely 
followed: (I) Counts were made on three 
or four different days each week. (2) 
Counts were discontinued when wind 
velocities exceeded 2-3 mph. except at dis- 
tant stations. (3) Stations were estab- 
lished in shaded, sheltered situations. (4) 
Instead of a three minute wait at each 
station before counting, which was found 
adequate by Blanton et al., the observer 
waited ten minutes. (The effect of the 
ionger wait was to increase the number of 
stations positive for mosquitoes rather than 
to raise the weekly landing rate appreci- 
ably). (5) The highest of several landing 
rates at a station was used. (6) The time 
and the temperature at ground surface 
level were recorded. 

Six easily recognizable categories of mos- 
quitoes were counted separately. Since it 
is not feasible to identify specifically adult 
female mosquitoes of the dark-legged 
Aedes complex the several species were 

lumped in counting. However, Jenkins 
(1948) and Sailer et al., (1949) have 
shown by studies of the larvae in a part of 
this area that most of these Aedes are 
puizctol* (Kby.) and conznzunis (DeG.) . 
The other categories counted were: Cedes 
fiavescem Miiller; Cedes excrtm’am (Wk.) 
plus fitchii (Flt.) and Yng.; Anopheles 
occidentalis D. and I<.; Culiseta impatietzs 
(Wlk.); and Culiseta alaskaem-is. (Ludl.). 

RESULTS 

The counts showed the dark-legged 
Aedes to be by far the most important 
pests. Culiseta inzpatiens was in second 
place, and C. alaskaensis third. Combined 
landing rates for C. impatiens and alasta- 
eujis were nearly as great as the peak rates 
for Aedes spp., but the latter had a biting 
season twice as long. The other categories 
were local and the data indicate that they 
can be ignored for control purposes. Aedej 
Pavescens was abundant, to be sure, on 
two widely separated brackish marshes in 
midsummer, but the species did not dis- 
perse in consequential numbers as much as 
a quarter mile. An occasional A12opheles 
occidentalis bit during a ten day period in 
late May at an Eklutna station only. Aedej 
excmcians and/or fitchi were encountered 
nine times at five different stations in July 
and August at low landing rates of no 
practical importance. Specimens collected 
on five of those occasions were identified 
by the tarsal claws (Vockeroth, 1950). 
Four lots were excmcians; one was fitchii 
and excrucians. 

Landing rates of the dark-legged Aedes 
n-ere unexpectedly low. The highest in- 
dividual station count was fifteen. For 
the week of peak densities (landing rate 
67), the maximum station count was ten. 
The average that week (June 18) was 3.05, 
By way of contrast, in the Interior Blanton 
et al., (1950) reported average station 
counts at Birch Hill, near Fairbanks, June 
14 and 25, 1948, of 32 and 8 respectively. 
At Umiat July 2, 1949, Col. Blanton could 
not count the swarms of landing Aedes 

but estimated the average count at 364. 
There is, however, evidence that 1950 was 



an unfavorable mosquito breeding season 
in the Upper Cook Inlet. There n-as only 
0.46 inch of precipitation according to the 
Weather Bureau at Xnchorage during the 
147 claps, J anuary 4-5Iay II, and a deli- 
ciency of 1.46 inches still existed July ~5. 
The .4edex and the abnormally reduced 
larval habitats were: however, xxidespread. 
Thus of 386 counts made oi-er the entire 
season of eighteen xeeks 155 (or 407;) 
were positive for biting Cede;. 

The two species of Cztli;-ein inaugurated 
the annual mosquito problem at breakup 
about a month before the earliest Aedej 
appeared on the wing. In fact, a truck 
equipped with an aerosol dispenser :x-as 
used against them in the streets of _Inchor- 
age. They invaded homes and of&es and 
bit avidly. Unfortunately, the routine 
landing rates were not determined until 
the third week in Aiay n-hen the peak of 
biting activity had passed. C. alns,l;gaenji: 
was first observed biting April 18, CzA- 
setn landing rates declined to a nadir in 
July. Remarkably, the emergence in late 
June and in July and Xubust of a huge 
population did not appreciably raise the 
landing rates. In fact, no C. alnZtfl2xGx 
x:-as attracted to the observer in the field 
after Juiy 2. Landing rates, of course, 
measure onl:: the segment of the popula- 
tion n-hich is inclined to bite. It was thus 
of interest to study the apparent non-biting 
habit of these species during the summer 
and early fail. 

X comparison of the biting habits of 
hibernators from the previous year with 
mosquitoes which had emerged during the 
current season was made in the following 
way : (I) One hundred hibernators 
(mostly C. ii~pntlelzi) n-ere calught in 
nature 1Iay I_+ and 15 and observed in the 
laboratory until death. They took sugar- 
water, bit and engorged, and oviposited 
one or more times during the remainder 
of IIay, and June and JuiJ-. Then during 
a period of low humidity most of t h em 
died. About a dozen: bon-ever, rescued 
with damp tox:~.els, iived on through ,%u- 

gust until the last two died September 14: 

at an adult age probably exceeding a year. 

(1 j About 20,000 adults of C. impatiens, 
including a few hundred ala:knerlsi:, were 
reared in the laboratory. Except for several 
hundred, which were progeny of the 
hibernators of (I), these were dipped from 
a grossly polluted impoundment in An- 
chorage. At intervals of a few days all 
during the latter half of Ju!y, and in Au- 
gust and September, the females were 
observed mating and svere offered oppor- 
tunities to bite. Both seses took sugar- 
ivater, and even a few of the males 
continued active into October when the 
last mated pair was observed October 4. 
But the females would scarcely bite. At 
the end of September a total of only 
twenty bites: including some failures to 
engorge, had been observed. However, in 
late September and early October after a 
sudden mortality of more than half of the 
females, the survivors began to bite the 
observer at the relativeiy much higher rate 
of several each morning. Small numbers 
also bit a rabbit left in the insectary over- 
night. By this time no C. nlns~aensis 
survived and no fall biting was observed 
for this species. Alnsljnensis may not have 
mated in the laboratory for the sperma- 
thecae of txo dissected August 24 were 
empty. Spermathecae of IO of II im- 
patiem were full of active spermatozoa. 
Prior to the onset of fall biting by inz- 
pn~iens, unsuccessful efforts to induce bit- 
ing had been made by refrigeration at 
32-39 degrees F. for periods up to two 
weeks, and by withholding sugar-water. 
It v-as concluded that these species actually 
bite only after aging more than two 
months or, ordinariiy only after over- 
ii-intering. 

The landing rates of C. alasknensis 
xvere seen to rise with warmer tempera- 
tures for two weeks in June when den- 
sities of the species must have been 
failing. Th ese upn-ard fluctuations are 
probably activity increases rather than den- 
sity increases. These hardy hibernators 
leave winter quarters as early as ;?ipril 18, 

and it is improbable that any have not 
dispersed before the end of May. New 
emergences from pupae may be disre- 
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garded since they are few. In July and SUMMARY AND CONCLUSIONS 

August when most of the hatch takes 
place the species has landing rates of zero. 

Mosquito densities determined weekly 

Furthermore, the other important cate- 
by the landing rate method in twenty-two 

gories, viz. 
localities of the Uoner Cook Inlet, Alaska, 

Aedes spp. and C. impatiens hlay 
showed similar increases in landing rates 
which were determined at higher tempera- 
tures up to 70 degrees F. It was seldom 
warmer than this after 4 PM Increases 
in landing rates of Aedes spp. during the 
hatching season must be affected by both 
temperature and new emergences. Pratt 
(1949) at Fairbanks observed that the ac- 
tivity of Aedes spp, decreased rapidly when 
temperatures were above 80 degrees F. 
Evidently then, accurate comparisons of 
densities based on landing rates require 
counting at similar moderate temperatures 
over a period of several weeks. 

(I) 
(2) 

(3) 

r4-Septembe; ‘17, 1950, indicated: 

Relatively low densities prevailed; 

The important pests were (a) Aedes 
spp. (chiefly punctol* and communis) 
during June, July, and August; (b) 
Culiseta impatiens and alastjaensis 
in late April, May, and early June. 

Aedes flaveicens, excsucians and 
fitchii, and Anophe2e.s occidentalis 
were local and/or uncommon and of 
no practical importance. 
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