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Abstract

The ecology of vector mosquitoes of Japanese Encephalitis is essential to obtain a
satisfactory understanding of th= epidemiology of ths diszasz. In this connection, the
relative abundance, host preference, and szasonal hisfory of th= mosjuitozs in Nagasaki
area were investigated in 1963. Culex iritaeniorhynchus is a most abundant species in farm
villages, and is strongly zoophilic. Thz" overwintered females begin to appear in late .
" March or early April; adults of both sexes originated from them appear in middle or late
May; the population density thereafter is nearly unchanged until the maximum period in
density from middle July to -late August; the number of mosquitoes decreases abruptly
in early September and thereafter a very small number of them are only collected till
early October. The day length seems to be a controlling factor in determining the
gonoactivity of the females of C. iritaeniorhynchus rather than the temperature under
certain conditions. The seasonal prevalence of this mosquito. is compared also with
" those of the other four dominant species, Culex vishnui, Aedes vexans nipponii, Armigeres
subalbatus and Anopheles sinensis, »

Introduction
To obtain a satisfactory understanding the basic knowledge on the role of the
of the epidemiology of Japanese Encephalitis, vector mosquitoes in the transmission of the
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disease shall de‘(essential. Although we have
about ten mosquito, species which have
been found susceb/’thziféb to Japanese En-
cephalities Virus (JEV) in laboratory or in
nature, ‘;I\l\(/)l’e detailed examinations  are
needed for the relative susceptibility of
different mosqui‘t{)es to the JEV and es-
pecially for thhecology of them. Herewith
reported is a part of the results obtained

in 1965 on the relative abundance, host

preference, and -seasonal prevalence of
mosquitoes, especially of Gulex tritaeniorhynchus.
Regarding the results of the collection of
hibernated ‘mosquitoes of C. #ritaeniorhynchus,
a paper was published by us (Omori et al,.
1965a), and the results of the isolation st
of JEV from the mosquitoes we had collected

was also published by us (Hayashi et al., 1966).

Places and methods

The 19 villages, at which mosquitoes
were collected in 1965, were located within
a range of 45 km from Nagasaki City (their

Table 1.
at different villages, 1965.

names are given in Table 1). In all villages,
paddy-fields were being developed in greater
or lesser extent, excepting Minamiyamate,

Period and number of mosquito catches by various methods
Catches were made for a collector in an animal-shed or a

house for twenty minutes from one hour after sunset and by a dry ice trap for one hour
from about sunset, excepting inthe case of all night catches.

Number of catches
Village COIé?.’(i;gic?n Dry ice | Cow- Goat H Human- i
: P trap shed | Pig-shed’ sﬁgd- ho?:;;a baited Dl‘l)‘;eééleng
trap
_Nundmaki Nov. 11 1 2 1
Tomachi Mar. 19 - Dec. 20 492> 1142 422 402> 12
Minamiyamate|Aug. 21 - Oct. 4 7 25 7 9
Urakami Jun. 8-Aug. 4 5 1 2 1
Kawabira Mar. 12 - Oct. 20 17 50 25 14
Hotachime  |Apr. 16 - Oct. 7 9 7
Kobasaki  |Apr. 22 - Aug. 31 4 7
Nagayo Jul. 20 - Nov. 10 2 1
Tategami Aug. 30 - Oct. 11 6 6 9
Fukuda Apr. 15 - Nov. 14 6 1
Hongochi Aug. 26 - Oct. 12 7 14 11
Mogi Mar. 16 - Nov. 30 43 35 137
Tanakamyo |Jun. 9 1
Kaizu Jun. 19 - Nov. 23 118 119 | 11 ' 28
Kaizu 1), Apr.24-Oct. 6 4 108 46
Aino Jun, 1-Oct. 1 6 6 3 2
Aino 1) Mar, 18 - Apr. 20 3 42 7
Yamahata Jul. 27 1
Onokoba Aug. 9 1 1 1
Kuromaru 1) |Apr. 16 - Oct. 26 8 18 9
Kuroki Apr. 29 - Jun. 23 3 3 1
Total ‘ 94 | 4 |ss | 1 | o2 | 32
Remarks : 1) Catches of only culicine Iriosquitoes were made for about two hours,

2) and 3) in which one and two all night catches are respectively included.
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Urakami, and Tategami, which were resi-
dential quarters of Nagasaki City. Natural
features were. various with villages: the
three villages mentioned above were on the
slope of hills; Kobasaki and Fukuda at the
foot of hills' near seaside; Nagayo, Kaizu,
Aino, and Kuromaru in the level land with

especially developed paddy-fields; and the »

other villages on the valley Letween small
hills.

Mosquitoes were collected in cow-sheds,
pig-sheds, goat-sheds, hen-houses, and
dwelling houses, and also by using dry ice
traps and human-baited traps at a regular
or irregul'er interval in the villages. Twenty

minute catch st animal-sheds or houses
I !

S 2

Relative abundance of mosquitoes

Total numbers of mosquitoes collected by
various methods at the 19 different villages
in 1965 are given by species in Table 2,

which shows that 149,100 mosquitoes

belonging to 18 species were collected in.

total. The most abundant mosquito was C.
tritaeniorhynchus, which made 72.85% of all.
Other dominant species were C. vishnui,
Anopheles  sinensis, Aedes vexans — nipponit,
subalbatus, and C. pipiens pallens

in the order of adundance. The numbers of

Armigeres

the remaining 12 species were very small.
The percentage composition of mosguitoes
would change by how frequently mosquitoes
were collected by each of the methods
shown in Table 1, since host preference

differs markedly, as will be shown in Table

3. C. pipiens pallens was abundant in dwelling
houses and hen-houses, where the number

of collections was small (see Table 1),

therefore the percentage for this species
was very Jow. The percentage for Ar.

from one hour after sunset and one hour
catch by dry ice traps after about sunset
were usually made each by one person,
excepting all night collection, in which
mosquitoes were collected hourly from
sunset to sunrise by a person.

Period and number of mosquito collections
at the 19 different villages in 1965 are
shown in Table 1. The whole period was
from mid-March to late December, which
covered completely the breeding season of
the mosquitoes. The total number of col-
lections were 1036, and the number for
each method was shown in Table 1. The
rearing methods ef mosquitoes collected will

be mentioned later. °

Results obtained

subalbatus seems to show roughly the real
situation in the farm villages. Rather large
Table 2. Number and percentage of mosquitoes

collected at 19 villages by various methods
in different times, 1965,

Species No. %

An. lindesayi japonicus 14 0.01
An. sinensis 7790 5.22
An. sineroides 84 0.06
M. uniformis 10 0.01
Ae. japonicus . 8 0.01
Ae. togoi 9 0.01
Ae. albopictus : 46 0.03
Ae. vexans nipponii 7425 4.98
Ar. subalbatus 5125 344
C. huyashii 2 0.00
C. infantulus 1 0.00
C. bitaeniorhynchus 192 0.13
C. mimeticus ) 3 0.00
C. pipiens pallens 1441 0.97
C. sinensis 24 0.02
C. tritaeniorhynchus 108624 72.85
C. vishnui 17909 12,01
C. whitmorei 393 0. 26

Total 149100 100. 00
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Table 3. Percentage composition of mosquitoes for each collecting
method at 7 villages %, 1965.

\Method_ Dry ice trap Cow-shed Pig-shed Henhouse D&eéing

Species i :
An. sinensis 4.63 : 10. 68 12.66 2.96 ©3.08
Ae. vexans  ripponii 8.37 3.18 1.05 “0.49 0.00
Av. subalbalus 4.35 5.29 3.33 1. 58 24.62
C. pipiers pallens 0.21 0.38 1.88 15.08 61.54
C. tritaeniorhynchus 67.15 68.32 59.77 48.13 4.62
C. vishnui 14.73 12. 06 21,02 31.34 1. 54
Others 0. 56 0. 08 0.29 0.42 4.62
No. (%) mosgs. 64947 22173 13946 3038 65
of all species (100. 00) (100.00) | (100.00) ‘ (100. 00) l (100. 00)

% Tomachi, Minamiyamate, Kawabira, Tategami, Hongochi, Mogi, and Kaizu.

numbier of Ade. vexans nipponii were collected,
as a considerably large number of collections
were made by using dry ice which was
extremely attractive to this mosquitoes.
C.vishnuz and An. sinensis were abundant, since
they were attracted very well by cows,
pigs, and CO, and mosquito collections were
much frequently made in cow-sheds and pig
-sheds and by é?% ice traps. It can be said
that G.trétaeniorhynchus is an extremely abundant
species, even under the consiéﬁration of the
method and number of mosquito collections.

Host preference of mosqui toes

With each of six dominant mosquito
species, the percentage composition to the
total number of mosquitoes obtained by
each collection method is given in Table 3,
showing the difference in host preference
among different species. It is seen from
the table that G. tritaeniorhynchus is strongly
zoophilic, strongly attracted to COz gas,
fairly ornithophilic, while much less an-
drophilic; C. wishnui appears strongly
ornithophilic and fairly zoophilic and
attracted to COg; de. wvexans nipponii is
strongly attracted to CO, and ‘somewhat
zoophilic; An. sinensis is rather .. zoophilic;
Ar. subalbatus seems roughly equal in the

preference (the high percentage for dwelling
houses is due to the fact that collections
were made at houses having large breeding
places of this species).

Seasonal histories of mosquitoes

Here, emphasis is put on the seasonal
history of C. tritaeniorhynchus, since it is the
main vector of Japanese Encephalitis. Data
shown are obtained mostly at the three
villages of Mogi, Tomachi, and Kawabira,
where mosquito collections :were made at
a regular interval of one week from mid-
March to late Decemter in 1965.

Table 4 gives the earliest dates on which
overwintered females and newly emerged

males of C. tritaeniorhynchus were collected

Table 4. Earliest dates on which
overwintered females and newly emerged males
of Culex tritaesior..ynchus were collected, 1965.

Village \ ' Mogi ‘ Tomachi 1 Kawabira

FEMALES

by dry ice traps | Mar. 31 | Apr. ‘2 | Apr. 7

at cow-sheds Apr. 12 | Apr. 9 | Apr. 14
at pig-sheds Apr. 12 | Apr. 9 | Apr. 28
MALES

in swarms May 24 | May 15 | May 21

by light traps ~ May 18 ‘ May 15 | May 21
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at three villagés by various -methods. The
earliest dates for the females ‘were March
31 by dry ice traps and April 9 at
animal-sheds, and for the males May 15.
Just engorged females of C. tritaeniorhynchus,
which were firstly collected at animal-
sheds in 1965 (see Table 4), were reared
at room temperatures in our laboratory.
The earliest case of producing new adults

from them is given in Table 5, which shows

Table 5.  Earliest case of producing new adults
from just engorged females of Culex iritaeriorhynchus,
which were firstly collected at animal-sheds in
1965 (cf. Table 4). Rearing was made at room
temperatures in our laboratory.

Engorged females .

collected April 9
Oviposited April 18
Hatched April 20
Pupated April 30
Emerged ) May 3

that the first adults of the new generation
emerged on May 3. It can be presumed
that new adults did not appear in 1965
before May 3 in the field, because the room
temperatuers, under which rearing was
made, were higher by approximately 5°c
than those in the outsidé\.

For referenc e,the earliest dates of males of

Table 6. Earliest dates of males of
Cul x tritaeniorhynchus having been collected by

light traps in 1960 and 1961 at four places near
Nagasaki City.

Ward Year Date
: 1960 May 19
Mikawa . 1961 May 13
1960 May 5
Takao 1961 May 13
1960 May 26

Sakamoto 1961 May 13
Kozen 1960 July 21

C. tritaeniorhynchus having teen collected by
light traps in 1960 and 1961 at four places
near Nagasaki City are given in Tab1e>6',
which shows the emergence of males of a new
generation was from early or middle May.

From the results shown in Tables 4, 5,
and 6 it would be concluded that over-
wintered females of C. #ritaeniorkynchus
begin to appear about in late March or
early April and new adults originated
from them tegin to emerge about in early
or middle May, though the dates may
change to some extent by year according
to the temperatures on those days.

Table 7 gives the rearing record 'of 21
just engorged females of C. tritaeniorhynchus
collected in a cow-shed at Hotachime on
April 16 in 1965, which is 7 days after the
date of
having been collected in animal-sheds (see

earliest overwintered - females
Table 4). Each female was separately
reared in a small cage with 1% sugar solution
at room temperatures in our laboratory.
The first oviposition was observed on 'April
24 and the last one on May 17; the number
of ovipositions ranged from zero to 4, its
mean being akout 1.5; the females with
the longest life span died on May 22.
These facts indicate that some overwintered
females could feed and oviposit three or
more times, ane could survive beyond the
time of the emergence of new adults in
the field.

Table 8 gives the record of hatching of
the egg-masses deposited by the hibernated
females of C. tritaeniorhynchus shown in
Table 7. The number of eggs in an egg-'
mass ranged from 47 to 193, and seemed
to decrease with repeated ovipositions 1n
the same female. The percentage of
hatching ranged from 38.3 to 100.0 énd no
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egg-masses were found entirely infertile,
indicating that the females of this species
had been fertilized before entering into
hibernation.

The seasonal prevalences of female
C. tritaeniorhynchus collected by dry ice
traps, in cow-sheds, pig-sheds, and
henhouses in 1965 ‘at each of the three
farm villages of Tomachi, Mogi, and

Kawabira are given in the = below.

Collections by dry ice traps were made '

each for one hour after about sunset by one

person at the site near paddy-fi_elds. The .

number of traps used each day at each
village was usually one, though at times
two to four. Since a trap- was set not
always at the same site even in the same
village, the sampling error due to the
difference in the setting site was sometimes
imported as mentioned later, because
«catches by dry ice traps varied greatly with
On the other hand, in

the cases of catches in the animal-sheds,

their setting sites.

collections were usually repeated in the
same sheds each by one person for twenty
mminutes from one hour after sunset. Domestic
animals in the villages were commoniy COws,
pigs, and hens, but pigs at Mogi and hens at
‘Tomachi and Kawabira were more numer-
ous respectively than at the other villages.

A
Then Vatural features of ‘the villages

were different with each other: Tomachi
was located on a small basin with many
small valleys providing presumably suitable
places for the overwintering of female C.
ritaeniorhynchus; Kawabira was along a long
and rather steep valley; while Mogi was
intermediate in the situation.

At XKawabira village, because of the
scanty of paddy-fields and accordingly of
the breeding number of the mosquito

species, the population density was much
lower than ‘at.the other two villages
throughout the year as will be seen in
Figs. 1 to 4. Accordingly the discussion on
the seasonal prevalence was made only
with the results obtained at Tomachi and
Mogi villages.

The seasonal prevalences of C. tritaenio-
rhynchus by dry ice traps are shown in Fig. 1.
Lower population densities at Tomachi
from mid-June to Mid-July and at Mogi from
late June to early July, and much higher
ones in late July at Mogi were due to the
temporal changes ih the setting sites of
traps, and these should be considered to be
sampling errors as mentioned earlier. Under
this consideration, the seasonal prevalences
by dry ice traps were compared among the
At Tomachi,
number of overwintered females
collected in late March through the end
of April than at Mogi, but thereafter the
prevalences were rather similar in the

villages. a much greater

were

two villages. The general trend of the
prevalence is summarized as follows: The
overwintered females begin to appear in
late March or early April, making very
high peak in some place in late April;

3200) i
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Fig.1. Seasonal prevalence of female Culex .
tritaeniorhynchus collected in cow-sheds at three
villages, 1965.
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Table 8.

Record of hatching of the egg-masses deposited by

overwintered Culex iritaeniorhynclus shown in Table 7.

Egg-mass| Female Date of No. eggs in Date of No. larvae %
No. No. = oviposition an egg-mass Hatching hatched hatching
1 5 Apr. 24 102 Apr. 26 87 85.3
2 17 ” 113 ” 110 97.3
3 19 ” 113 ” 66 .~ 58.4
4 7 Apr. 25 85 Apr. 27 35 41.2
5 13 " 122 P 90 73.8
6 15 ” ’ 122 ” 118 96. 7
7 1 Apr. 26 185 Apr. 28 182 . 98.4
8 18 ” 179 ” 154 86.0
9 21 ” 99 CApr. 27 96 96.9
10 4 Apr. 28 105 Apr. 30 73 69. 5
11 19 Apr. 29 128 May 1 122 : 95.3
12 2 Apr. 30 143 May 2 131 91.6
13 ‘ ” 80 ” 72 90.0
14 ” 60 ” 36 60.0
15 18 May 3 121 May 6 120 99. 2
16 19 May 4 128 May 7 125 97.7
17 1 May 5 193 ” 191 99.0
18 5 ” 91 ” 91 100.0
19 15 ” 126 o 122 96. 8
20 20 May 6 70 May 8 68 97.1
21 2 May 7 105 May 9 102 97.1
22 1 May 10 145 May 12 145 100: 0
23 19 May 11 82 May 13 82 100. 0
24 20 ” 76 " 75 98. 8
25 4 _May 12 58 May 14 : 52 89.7
26 15 ” 109 ” 108 99. 1
27 12 " May 14 107 May 17 72 ©67.3
28 2 May 16 89 May 18 79 . 88.8
29 14 May 17 47 May 19 18 38.3
30 15 ” 65 ” 62 - 95.4
Total ‘ 3248 2884 88.8

% See Table 7.

the adults originated from them make a
rather low peak in from mid-May to early
June; The number of adults thereafter
decreases slightly until the maximum
period from late July to. late August;
while the number abruptly decreases in
early September and' only a very small
number of them are collected till
October.

early

Fig. 2 shows the seasonal prevalences
in cow-sheds. The general features of the
prevalences at Tomachi and Mogi were
similar to those by dry ice traps, excepting
relatively higher population densities in
May and June than by the dry ice traps.
The seasonal pfevalences in pig-sheds are
given in Fig. 3, which were again rather
similar in the trend to those by dry ice
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Fig. 2. Seasonal prevalence of female Culex
tritaeniorhynchus collected in cow-sheds at three
villages, 1965.

traps, showing, ho§vev’er, relatively rather
higher activity in July and August. _

The seasonal prevalence in henhouses
was, however, very much different from
those okttained by other collection methods
in Fig. 4. At Tomachi the

- maximum number of mesquitoes collected

as shown

was obs_‘erved in late April, while, there-
after the number decreased, fluctuating
roughly periodically and disappearing in
early October, without forming any marked
rises during a period covering July and
August.

The facts that the numker of mosquitoes

collected was relatively greater during

i)
&
S

Tomachi
_____ Mogi
ffffff Kawabira

g

No. of mosquitces per pig-shed

/o - NN
[ aoe | My | dun [ Jul | Auwg | Sepr. | et |

Fig. 3. Seasonal prevalence of female Culex
tritaeniorhynchus collected in pig-sheds at three
villages, 1965.
from late May to June in cow-sheds, and
the number was rather so during July and
August in- pig-sheds, while the nnmber was

Tomachi

------ Kawabira

50

No. of mosquitoes per heahouse

T T o T o T ae T Ton T

Fig. 4. Seasonal prevalence of female Culex
tritaeniorhynchus collected in henhouses at two
villages, 1965.

larger at earlier parts of the active
season in henhouses seemed to suggest
that the host preference of the mosquito
may change by season. It is of course
needed further studies to make the situation
more clear, especially in relation to the
time of the infection with JEV in those
host animals.

The notable fact that a greater number
of overwintered females were collected
at Tomachi than at Mogi is not very clear
at present, but may be due to the topogra-
phy of the former village being more
complicated, having many small valleys
around the village and probably providing
many places suitable and of safety for the
overwintering of the females than that of
the latter where it is rather simple.

The marked rise and fall in the number
of the females collected by various
methods throughout the collecting periods
may have some relation to the succession
of generations in the breeding of the
‘mosguito, but more detailed observations
are needed for drawing a conclusion, as
the peaks are not always in accord with
each other in the different collecting
methods even in the same village.

The sudden fall in the number of female
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Gonoactive

I

Gonoinactive

Biological day length (irs.)

Temperature C
Fig. 5. Seasonal changes of mean temperature
and biological day length at Nagasaki City,
1965, together with a supposed line differentiating
gonoactive and gonoinactive conditions for female
Culex tritaeniorhynchus.

C. tritaeniorhynchus in early September seemed
to indicate that most females entered hiber-
nation around this time, when the mean
temperature was still as high as 24°C. On
the other hand, in April, when the mean
temperatures were 15°C or lower, the
overwintered females became active in
feeding and oviposited after taking blood
.meal as mentioned earlier. The females
are considered gonoactive during the period
from April to early September.
seasonal changes of the mean temperature
and the biological day length (one Lux and
above in illumination) at Nagasaki City is
illustrated in Fig. 5.

It is apparent' from the figure that the
difference is remarkable between the
temperatures in April and early Septmber,
but the biological day langths are nearly
the same in the two seasons, being ap-
proximately 14 hours (indicated by a hori-
zontal line in the figure). This shows that
at- least within a certain range of temper-
atures the day length is a controlliug factor
“ifi’ determining the ‘gonoactivity in female

Here, the.

C. tritaeniorhynchus.

Although C. tritaeniorhynchus is the main
vector of Japanese Encephalitis, the other
four dominant mosquito species in Nagasaki
area, An. sinensis, C. wviShnui, Ae. wvexans
nipponii, and Ar. subalbatus, have been known
to be infected experimentally and the latter

three species were proved by us to ke
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Fig.6. Seasonal prevalence of Culexr vishnui
collected by dry ice traps at three villages, 1965.

infected naturally and therefore, the
seasonal prevalences of these mosquitoes
by dry ice traps will be briefly mentioned
as under. As shown in Fig. 6, C. vishnui is
a species which is apparently very later
in breediug than C. tritaeniorhynchus: ‘The
number is extremely fewer until early July,
and the maximum period is seen in middle
and late August, but the number decreases
abruptly in early September in the same
way as in the latter species. The seasonal

prevalence of An. sinensis is rather similar

4
3
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—~—--Mogi
""" Kawabira

g g8

No. of mosquitoes per trap

S
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Fig. 7. Seasonal prealence of Aedes vexans nipponii
collected by dry ice traps at three villages, 1965.
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to that of C. #ritaeniorhynchus as shown in
Fig. 9 but the overwintered females appear
much earlier in spring, having a peak in
Thereafter the
numkters are very small up to early July.

early or middle April.
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Fig. 8. Seasonai prevalence of Armigeres subalbatus
collected by dry ice traps at three
villages, 1965.
In late July the numbers suddenly increase,
decreasing gradually towards as late as early
November, Ade. vexans nipponii, the seasonal
prevalence of which is given in Fig. 7, begins

to appear in early May, is active during

from: mid-May through early August,
fluctuating markedly in number, and disap-
pears in late October. This species seems
to overwinter as eggs presumably from
late August. The seasonal prevalence of
Ar, subalbatus is shown in Fig. 8. This mos- -
quito is observed to take blood meal from
May but the number is not large until July.
The number is very large in August and
September decreasing gradually towards
early November.
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Fig. 9. Seasonal prevalence of Anopheles sinensis
collected by dry ice traps at three villages, 1965.

Summary

Mosquitoes were collected in cow-sheds,

pig-sheds, goat-sheds, henhouses, and

dwelling houses, and by using dry ice
traps and human-baited traps at 19 villages
in Nagasaki area at a regular or irregular
interval from early spring to early winter
in 1965. Some rearing experiments with
collected mosquitoes were also conducted

" in the laboratory. The results obtained are
summarized as follows:

1) 149,100 mosquitoes belonging to 18
species were collected in total. The most
abundant mosquito is Culex iritaeniorhynchus,
which forms 72.85% of all. Other dominant
species are C. vishnui, Anopheles sinensis,
Aedes vexans nipponii, Armigeres subalbatus,

and C. pipiens pallens in the order of

abandance: The scarcity of G, pipiens pallens
is perhaps due to the less frequent collec-
tions in dwelling houses and henhouses.

2) Host preferences of mosquitoes were
studied by comparing the percentage compo-
sitions of each species to the total number
by respective .collection methods. It was
found that C. tritaeniorhynchus is strongly
zoophilic and probably in a lesser extent
ornithophilic, C. wvishnui ornithophilic and
also zoophilic, An. sinensis and Ae. wvexans
nipponii zoophilic, and C. pipiens pallens
androphilic and also ornithophilic.

3) The overwintered females of C. tritae-
niorhynchus begin to appear in late March
or early April and are most active in late
April; newly emerged females in the first
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generation appear in middle or late May;
the population density thereafter is nearly
unchanged or decreases s]‘ightly until the
maximum period in number from middle
July to late August; the number decreases
abruptly in early September and only a
small number of mosquitoes are collected
up to early October.

4) The sudden decrease in number of
female C. iritaeniorhynchus in early Sep-

time. Day length is considered to be a

controlling in "detérmining the

gonoactivity in the female rather than

factor

temperature at least under a certain con-
dition.

5) G. vishnui is abundant in mid-July to
late August, An. sinensis in early and midd'e
April and in late July to mid-September,
Ae. wvexans nipponii in mid-May to early
August, and Ar. subalbatus in July to

tember seems to indicate that most females September.
begin to enter hibernation around this '
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