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FREQUENCY OF OCCURRENCE OF SPRING AEDES
(DIPTERA:CULICIDAE) IN SELECTED HABITATS
IN NORTHERN MINNESOTA '

ROGER D. PRICE

Diepartment of Fntomology, Fisheries, and Wildlife, University of Minnesota, St. Paul
Northern Minnesota is representative  Aedes hatch until the adults had emerged,

of regions which have a number of species
ot Aedes mosquitoes whose eggs are nor-
mally incapable of hatching the same year
in which they are deposited. Theretore,
the larvae of any one of these univoltine
species are present in a spring habitat be-
cause of the selection of that site for egg
deposition by the female parent at a much
earlier time.  Although 1 do not intend
now to postulate upon factors relating to
site selection for ovipesition, 1 have had
opportunity to collect mosquite larvae and
pupae extensively from the same set of
breeding sites over a period of seven con-
secutive years. In doing so T have been
impressed by the consistency with which
certain species ol Aedes are found re-
peatedly inthe same habitats yet are absent
from others and by the variation ot the
species  composition within  the same
habitat from vear to year. Tt 1s my intent
now to report these findings.

MgzTHoDs. Itasca State Park, an area
of approximately 32,000 acres located in
northwestern Minnesota, was chosen for
this study because it contains both decid-
uous and coniferous forests with many
marshes, bogs and other mosquite breed-
ing sites capable of vielding a number of
Aedes species in an abundance that only
a culicidologist would appreciate.  Also,
since this study was based upon visitation
to the same breeding sites for a number
of consecutive years, this isolated relatively
undisturbed and protected area afforded
an ideal location.

Tn the spring of 1957, 24 larval habitats
were selected for study. They were chosen
to include a variety of types and each
habitat was visited from shortly after the
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with larvae and pupae dipped from each
at approximately 5 to y-day intervals, All
larvac were killed, preserved and later
identified both to species and instar; pupae
were retained alive to utilize the emerged
adults tor their identification. A few
additional habitats were added in subse-
quent years to bring the final total to 36.

All  collecting throughout the 1g957—
1963 period was done by me -essentially
on the same basis, commencing as near
to ‘the 1initial hatch as possible and con-
cluding when the spring Aedes had com-
pleted their larval and pupal development.
Each habitat was dipped until a represent-
ative group of specimens had been ob-
tained; in general, the number of dips
per habitat was inversely proportional
to the population density. Considering
that each habitat was visited 2 number of
times each season, the ‘qualitative aspects
of species presence or absence are believed
to be reliable. The total values are given
in ‘the tabulations to enable some degree
of .quantitative comparison between species
and habitats.

The habitat types selected included: (1)
cattail-sedge marshes, mostly open areas
with abundant growth of cattails, sedges
and associated plants, -often surrounded
by torested areas; (2) muskeg bogs, with
tamarack common throughour the area
and water typically limited to isolated
pockets; (3) woodland pools, surrounded
by either coniferous or deciduous trees or
both and having a firm bottom of leaf
litter, without any vegetation indicative
of an aquatic habitat; and (4) roadside
drainage ditches, generally ‘without much
by way of associated emergent vegetation.
The classification of these habitats as per-
manent, semi-permanent and temporary
was based on my observation of their
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ability to retain water throughout ihe
year.

Rrzsurrts anp Discussion. Over 42,000
specimens representing 19 of the 26
known spectes of Minnesota Aedes were
taken during this 7-.year study. The
annual totals of each species and the num-
ber of different habitats from which each
was taken are summarized in Table 1.

marshes, the ubiquity of this species, as
well as of several others, lends support
to the staterment by Barr (1958) that . . .
the more abundant a particular species is
in a pardicular locality, the wider variety
of breeding places its larvae will inhabit
in thac locality.”

A close associate of .. cxcruecians was
A. barri Rueger, which occurred in all of

Tables 2 and 3 show the number of years the same 33 habitats and which was
TasLe :.—Annual totals of specimens and different habitats {in parenthescs) for species
of Adedes taken at Itasca State Park, Minn., 1657-1963.
Total
Spect-
Species 957 14659 1960 1401 1962 1903 iens
abserratis B84 4) 130 4) 6a( 7) 59( 4} 510 9) 284
barvi 1112(18) zo7(17y  1815(28) 1778260 4500(27) yooi0b37
canadensis 1122{18) 212(13) 973(18) 113(16) 93( 97 ) 1999
cinereus 1035(21) i847(28)  4263(35) 700(29) 33724} i 10490
communis H12( 9) 23( 2) igo 6) 1304( 93 1020( 4 38s5(12) 5( 2) 3539
diantaeus 707{13) 29s5( 7) 230( %) 558(10) q12(17) 572(10) i83( &%) 2957
excrucians 1797(18)  4o19(19) 1800(20) s5317(33) 3015(27) 4427(29) So4(22) 21770
firchu 887(15) 1061{i4) 224{11} ) 317(22) 403(20) 154(11) 3074
rmplicatnus 436( 6) 30( 3) as( s} sos( 5) 638( 8) 240 3) 2684
intrudens 533(10) 70( 3) 209(10)  1811(20) 1o92(18) 2024(26) 838
pronips .. 3( 1) .. g6( 2) 20( 1) 2( 1)
puncror 437 70 251( 7y 1u99(io)  1o79(14) 34811y 261(13)
yipartus 9( 3} 1{ 1) 2( 2} 1( 1) 7¢ 3) 23( 4
spencerit 5( .. . .. .. .
sErcltcus so01{ 0) s79{11) o72( 7) GO¢ 51 2357( 6) 363( 3)
stimaulans 123(10) 113( 5) 18( 1) 503(10) 280(r1)  1o29(20) 15410}
frichurus 653(16) 2r( 7} 64(173) 525(24) 37921} 770(25) sq( a)
sriviiiarns . 2( 1) . .. .. . s (1)
vexans i5( 3) s108(17) 5364(21) 383( 8)  1608( 0) 128( s5) 188711
Total
speclinens 9332 14907 12546 0391 14010 160b2 4200 92348
Total
habitats 24 32 33 35 35 35 33

each species was taken lrom any one
habitat. Support of the following discus-
sion may be found in these tables; the
species groups. referred to follow essen-
tially the organization of Barr (1058).
The first 5 species in Tables 2 and 3
are members of the .dedes stimulans
sroup.  Numerically, 1. exCrucians (\Val—
ker) represented the most abundant of all
19 species, having been taken from every
habitat but 2 highly transitory woodland
pools. Although the heavier populations
consistently occurred in the catrail-sedge

numerically second in rank among the
univoltine species. Aside [rom reference
by Steward and McWade (1960) to a
statemnent {rom Vockeroth that he had
recently found .. barr7 at several localities
and believes the species will be found to
be widespread in Ontario, I know of no
other records of . barr7 outside of Itasca
State Park. Whether this is due tw a
highly restricted distribution, which 1
doubt, or more likely to its failure to be
recognized, it certainly is no rarity within
the specific area of this study.
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The remaining 3 species of this group
tended to favor the marshes but often
occurred elsewhere. A. fizchii (Felt and
Young) was taken from all 19 marsh
habitats but only g of the 7 others. Al-
though totaling about half as many speci-
mens as A. fizchii, A. stimutans (Walker)
had essentially the same habitat distribu-
tion. A. riparius Dyar and Knab, while
collected oftener in marshes than else-
where, must be considered a rare species
within the Park.

The next g species in Tables 2 and 3 fall
within the Adedes communis group. Al
though occasionally in limited numbers in
marshes and woodland pools, 1. puncror
(Kirby) was consistently found in larger
numbers in tamarack muskeg and in road-
side drainage habitats 23 and 24, both of
which contained water permanently and
were backed by extensive tamarack
growths. The 12 sites where 4. abserratus
(Felt and Young) occurred also all con-
tained A. punctor at some time, reaffirm-
ing the close association of these 2 species.
A. communis (DeGeer), A. diantacus
(Howard, Dyar, and Knab) and 4. wm-
plicatus Vockeroth favored the temporary
woodiand and roadside habitats, whereas
Ao intrudens Dvyar and A, prichurus
(Dvar) were never too abundant but
rather ubiquitous in their habitat selec-
tion. 4. plonips Dyar was taken -only
from 2 woodland pools and 114 of the
121 specimens were from habitat 36; the
only previous record of this species in
Minnesota had been 4 larvac taken by
Barr in Irasca State Park in 19354 (Barr,
1058).  A. spencerii {Theobald) was so
rare as to make generalizations unreliable.

Whereas all 14 of the above univoltine
species may hatch in quite cold water.
both .. cinercus (Meigen) and 4. cana-
densis { Theobald) are somewhat different
in being normally wunivoltine in naturc
and hatching in cold waters, but capable
of repetitive generations in the laboratory
(Horsfall, 1063). 4. cinerceus represented
the only species 1n this study to occur in
all 36 habitats. In many of these sites it
was noted to have fair population density

and to have been taken in at least 3 years,
all ‘of which would seem to indicate al-
most total lack of site discrimination for
oviposition on the part of the female. 4.
canadensis preferred all habitat types other
than ‘the cattail-sedge marshes.

The remaining 3 species tesemble one
another in being multivoltine, in hatching
at intermediate temperatures, and in being
found in the same types of habitats. 4.
vexans (Meigen), A. sticticus (Meigen)
and A. zivittwrus (Coquillett) occurred
primarily in woodland pools, temporarily
flooded roadside ditches and semi-perma-
nent marshes that had been dry and then
flooded later in the season. Smaller num-
bers of these species would occur in the
permanent waters after a lowering of the
water level and subsequent rise later in
the spring duc to heavy rainfall.

Of interest in this study not only is the
general ‘habitat association of ‘the mos-
quito’ species as discussed above but
also the wvariation 1In species content
within the same habitat from year to year.
The permanent marshes, as would be an-
ticipated from their more stable water
level, were more predictable in their major
species composition. A. cxcrucians, A.
barri, A. fitchi! and A. cinereus were
taken from all of them in many of the
years of this study: A. sumulans, A.
trichurus and A. intrudens occurred with
less frequency but were fairly common
inhabitants. If the permanent marshes
are subdivided into (1) those that are
essentially open, without shrubs or small
trees within the habitat proper. and (2)
those that have a cover to varying degrees
of shrubs and/or small trees, -one finds
habitats 3, 5, 6, 8§ ¢, 11, 12, 13 and 14
in the .open class and 1. 2, 4, %. ¥o and
15 in the shrubby class. Reference to
Table 2 shows how cdlosely A. puncror,
A. abserratus, A. communis and 4. dian-
tacus were associated with the shrubby
marshes, in the few times that they did
occur in ‘marshes.

Habitat 16 presents a good example of
species variation within a semi-permanent
marsh. In each of 5 years when flooding
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occurred. early in the season (1957-1958
and. 1960—1g62), g~11 different species of
Aedes were taken, including good num-
bers of such species as A. excrucians, A.
barri, A. fitchir, A. intrudens and. others.
In the drier vears of 1959 and 1963, when
flooding occurred considerably later, only
4 species (79 A. cinereus, 2 A. sticticus,
v A zrichurus, 9s7 A. vexans) and =z
spectes (23 A, stcticus, go4 A vexans),
respectively, were taken.

Citing some examples from: the tempo-
rary sites, habitat 36 at one time or an-
other vielded a total of 17 species of Aedes,
vet the: maximum for any one year was
15 {1960) and the minimum 7 (1959),
even though the level of flooding appeared
similar both years. Habitat 35 was dry in
1958-1959, but had 7 species when Hooded
in 1960, Habirat 33, an ideal site for col-
lecting many A. communis in 1957 and
1959-1962, had none of this. species n
1958 and 1063 inspite of the presence of
numbers of the usual associated species.
On the other hand, for consistency, over
half of all specimens from habitat 34 were
A. diantaeus; this site every year was the
most reliably heavy producer of this
species and. in fact yielded 46.5 percent of
all A. diantaeus taken in this entire study.
Other examples similar to these could be
cited, but scrutiny of the tabular material
will disclose their presence.

Undoubtedly the exact site of egg de-
position coupled with-the time and volume
of precipitation are the principal factors
for explanation of the above phenomena.
Horsfall (1963) has recenty reported
upon this for some Aedes and Psorophora
species in Illinois. At least for north-
western Minnesota, if the potental sites
were filled by melted snow or by a heavy
rain in early to mid April, the heaviest and
most varied larval producdon of univol-
tine species of .dedes was observed. If,
however, the habitats remained dry until
temperatures had moderated, then a large
proportion of the larvae hatched were the

multivoltine A. rexans and A. sticticus.
in 1957, 1960 and 1962, snowiall measured
over 40 inches and good April and May
precipitation fell; the producton of multi-
voltine species was quite low (Table 1.
In the other 4 vears, snowiall was less
than 40 inches (in 1958 and 1961 only
around 15 inches) and April and carly
May precipitation was either quite light or
of a type allowing litde accumulation.
The increased proportion of .. vexans
and A. sticticus can be noted in Table 1.

The consistency with which certain
species of mosquitoes select the same sites
for oviposition year after year and ap-
parently avoid others, while other spectes
are more or less nondiscriminatory in: their
egg-laying activities, further points up the
need for field studies on mosquito ovi-
position. Qur present. knowledge enables
us to predict in a general way what species
may be anticipated. in certain categories of
habitats; ‘but, as - peinted out.in this study,
there are numerous exceptions to be ac-
counted for. The need now is to cluci-
date the factors .explaining why mos-
quitoes lay their eggs where they do.

SumMMARY. Intensive collecting  of
Aedes larvae and pupae was carried out
at Itasca State Park, Minn., during the
springs of r957-1963. During this 7-year
period, over ¢z,000 mosquito specimens
were taken from a scries of 36 different
habitats, Observations were made on the
association of Aedes species with. certain
habitat types and on the number of vears
cach of rhe 1¢ different species occurred
within each specific habitat.
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