364

Mosqurro NEws

Vor. 39, No. 2

chironomids. Proc. 10th Int. Congr. En-
tomol. (1956), 2:219-24,

Remmert, H. 1955a. Tageszeitlich gebundenes
Schliipten bei Pseudosmittia arvenaria (Dipt.,
Chironomidae). Naturwissenschaften
42:261.

Remmert, H. 1955b. Untersuchungen uber

das tagezeitlich gebundene Schhipfen von
Pseudosmittia arenaria (Dipt., Chironomidae).
Z. Vergl. Physiol. 37:338-54.

Remmert, H. 1965. Uber den Tagesrhythmus
arktischer Tiere. Z. Morph. Okol Tiere
55:142-60.

BUNYAVIRUS INFECTION RATES IN CANADIAN
ARCTIC MOSQUITOES, 1978!
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ABSTRACT. From 20,305 unengorged
female mosquitoes of 4 species collected in the
western Canadian Arctic between latitudes 60
and 69°N from 5 June through 24 July 1978, 9
strains of snowshoe hare (SSH) virus (Califor-
nia encephalitis complex) were isolated from

INTRODUCTION

Isolation of two antigenically distinct
Bunyaviruses, snowshoe hare (SSH) virus
(California encephalitis complex) and
Northway (NOR) virus trom mosquitoes
collected near Northway, Alaska (62°N,
142°W) during July and August 1970
(Ritter and Feltz 1974), stimulated the
search for similar mosquito-borne ar-
boviruses throughout the geographically
contiguous Yukon Territory from 1971
through 1974 (McLean et al. 1975) and
the Mackenzie Valley of the Northwest
Territories during summer 1976 (Mc-
Lean et al. 1977b). The present report
confirms the endemic prevalence of SSH
virus in mosquitoes collected during 1978
along transportation corridors through-
out the Yukon Territory and Mackenzie
Delta, N.-W.T., and identifies a third loca-
tion some 300 miles southeast of North-
way at which both NOR and SSH virus

! Supported by: National Research Council
Canada Contract No. 031-604.

Acdes communis (minimum field infection rates
1:159 10 1:3003), 4 strains of SSH virus were
isolated from: Cubiseta inornata (MFIR 1:73 0
1:112) and 3 sirains of Northway virus were
isolated from Cs. inornata (MFIR 1:267 to
1:1322).

have been detected in mosquitoes during
the same summer.

METHODS

Unengorged adult female mosquitoes
were collected by hand aspirators at 11
locations throughout the boreal forest of
the Yukon Territory from latitudes 60 to
66°N, and at 2 locations.in the open wood-
land terrain of the Mackenzie Delta,
N.W.T. at lattudes 68 to 69°N, between 5
June and 24 July, 1978.

Mosquitoes were sealed immediately in
glass tubes and stored at —70°C in
styrotoam containers with dry ice for
shipment by air to Vancouver, where they
were held frozen at —~70°C until tested 1
to 3 months later. Pools comprising 30 to
90 mosquitoes of the same species were
examined for virus content by in-
tracerebral injection of newborn mice,
and virus isolates were typed by mouse
neutralization tests as described previ-
ously (McLean et al. 1972). Type-specific
antisera were prepared by single intra-
venous injection of rabbits with Canadian
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Arctic prototype strains of SSH virus
(Marsh Lake 23) and NOR virus (76-Y-
330), whose serotypes have been con-
firmed by Dr. C. H. Calisher (personal
communication November 1976).

RESULTS

From 20,305 mosquitoes collected
between 5 June and 24 July 1978
throughout the Yukon Territory and the
Mackenzie Delta, NN-W.T., 16 strains of
Bunyavirus were isolated from 2 of 4
mosquito species (Table 1). Mosquitoes
were processed in 345 pools. Virus iso-
lates included 13 strains of SSH including
9 from Aedes communis De Geer and 4
from Culiseta inornata Williston, together
with 3 strains of NOR virus, all of which
were from Cs. inornata.

Isolates of SSH virus were achieved as
early as the 25th week from 1 of 112 Cs.
inornata pltus 1 of 780 Ae. communis mos-
quitoes collected along the Dempster
Highway, Y.T. at mile 62 (65°N, 138°W)
on 18 June, where the minimum field
infection rates (MFIR) were 1:112 and
1:780 respectively (Table 2). Sub-
sequently SSH virus was isolated from 2
of 336 Ae. communis (MFIR 1:168) col-
lected at Marsh Lake, Y.T. (61°N,
134°W) and from 3 of 476 Ae. communis
(MFIR 1:159) collected at Annie Lake,
Y. T. (60%°N, 135°W) on 5 July. Other
SSH isolates were achieved from 3 of 220
Cs. inornata (MFIR 1:73) plus 2 of 1318
Ae. communis (MFIR 1:659) collected
along the Dempster Highway, Y. T. at
mile 123 (66°N, 138°W) on 23 July. At
Inuvik, N.W.T. 1 of 3003 Ae. communis
collected on 12 July yielded SSH virus
(MFIR 1:3003).

Isolates of NOR virus were achieved
from 1 of 1322 Cs. inornata (MFIR
1:1322) collected at Marsh Laké on 14
June and from 2 of 534 Cs. inornata
(MFIR 1:267) collected at Carcross, Y. T.
(60°N, 135°W) on the same date.

DISCUSSION

Isolation of NOR virus, in addition to

SSH virus, at the previously described
focus of SSH infection at Marsh Lake
(McLean et al. 1975), indicates the co-
circulation of these 2 arctic Bunyaviruses
at a 3rd location in addition to Northway,
Alaska (Ritter and Feltz 1974) and Inuvik,
N.W.T. (McLean et al. 1977b). Although
Marsh Lake is about 300 miles southeast
of Northway, vegetation at both foci is
boreal forest, in contrast to the open
woodland vegetation at Inuvik, some 600
miles north of Marsh Lake. Furthermore,
the 1978 NOR isolates were achieved
from mosquitoes 5 to 6 weeks earlier than
those obtained at Northway from 1970 to
1972, or at Inuvik during 1976. However
the NOR isolate from the blood clot of an
indicator rabbit at Northway in 1970 was
achieved during the same week of June
(Ritter and Feltz 1974) as the 1978 mos-
quito isolates. Replication of NOR virus
has been demonstrated after incubation
at 13°C of Cs. inornata for 20 and 99 days
and in Ae. communis for 27 days after feed-
ing on blood meals containing NOR virus
(McLean et al. unpublished data) thus
substantiating the role of these mos-
quitoes as natural summertime vectors.
Isolation of SSH virus along the Demp-
ster Highway during mid-June and late
July 1978 both from Ae. communis as in
previous years (McLean et al. 1975) and
from Cs. inornata for the first time, reveals
the high endemic prevalence of this
Bunyavirus at the northern extremity of
the boreal forest in the Yukon Territory.
The high MFIR of 1:73 for Cs. inornata in
1978 was fourfold to fortyfold greater
than rates for Ae. communis at the same
location during 1972 through 1974.
Throughout the Yukon Territory during
1978 the range of MFIR for Ae. communis
of 1:159 to 1:780 was consistent with that
observed during 1971 through 1974
(McLean et al. 1975), except at 3 locations
during 1972 and 1973 when they ap-
proached the substantially lower MFIR of
1:3003 for Ae. communis at Inuvik during
1978 or 1:3662 for Ae. hexodontus during
1976 (McLean et al. 1977b). Multi-
plication of SSH virus in Cs. inornata after
incubation at 13°C for 42 days and in Ae.
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Table 2. Bunvavirus isolations from Canadian Arctic mosquitoes, 1978,
Week Mosquito Virus

Location No. Species Serotype Ratio* MFIR?
Annie Lake, Y. T. 27 Ae. communis SSH 3/476 1:159
601%°N 135°W
Carcross, Y. T. 24 Cs. inornata NOR 2/534 1:267
60°N 135°W
Marsh Lake, Y. T. 24 Cs. inornata NOR 1/1322 1:1322
61°N 134°W 27 Ae. communis SSH 2/336 1:168
Dempster Hwy, Y. T. 25 Cs. inornata SSH 1/112 1:112
65°N 138°W mile 62 Ae. communis SSH 1/780 1:780
66°N 138°W mile 123 30 Cs. inornata SSH 3/220 1:73

Ae. communis SSH 2/1318 1:659
Inuvik, N.W.T. 28 Ae. communis SSH 1/3003 1:3003
69°N 135°W

A total of 20,305 unengorged female mosquitoes were tested in 345 pools, of whic

h 13 yielded

SSH virus (California complex) and 3 vielded NOR virus.
1 Ratio: number of virus isolates/number of mosquitoes processed.

2 MFIR: Minimum field infection rate.

Locations are indicated on a map (McLean et al. 1975).

hexodontus for 27 days following feeding
on infective blood meals (McLean et al.
unpublished data) and transmission of
this agent by Ae. communis after 20 days
incubation at 13°C following ingestion of
1 mouse LD;, virus (McLean et al. 1977a),
together with isolation of SSH virus from
7 species of Aedes mosquitoes in east-
central Alaska, including Ae. communis
and Ae. hexodontus (Ritter and Feltz 1974),
strongly supports the role of these mos-
quitoes as natural vectors.
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