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Introduction

Okushiri Island is the second largest isolated island of Hokkaido, and is
one of a notable island for the faunal studies of many kinds of insects.

The tabanid fly fauna have been reported 1), 6), and these are the only
records for the blood sucking insects of Okushiri Island. The other families
of blood sucking insects are still unknown.

The authors investigated the black flies by the use of CQs-lured mosquito-
net traps at 6 localities of the island 3 times during the period from June
to August in 1986.

In this paper, the authors describe the numbers and ratios of black fly
species collected in the investigations and the blood sucking behaviour of
collected black flies with human, domestic animals and birds determined by
means of the enzyme-linked immunosorbent assay (ELISA).

Materials and Methods
1. Faunal study

The investigations were made 3 times from June to August in 1986 as
shown in Table 1. The collections were made at the 6 points in the island
(Fig. 1) by the use of CO,-lured mosquito-net traps for 90 min each. The
CO, was emitted 3,000 /min into the mosquito-net as an attractant.
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Table 1. Collecting date and time in the investigation

Point 1st 2nd 3rd
A Tsurikake-R. June 27. 14:00- July 18. 17:40- —
B Horonaigawa June 27. 17:15- July 18. 15:05- —
C Tomisato June 28. 8:40- July 19. 17:20- Aug. 2. 17:20-
D Aonae-R. June 28. 10:40- July 19. 11:45- Aug. 2. 15:20-
E Kamui-yama June 28. 14:00- July 19. 14:30- Aug. 2. 12:45-
F Miyatsu June 28. 16:00- July 18. 12:30- —

each collection continued 90 min.

Aonae Okushiri

5 Km
Fig. 1. Map of Okushiri Isl.

A-F show collecting localities

The environmental characteristics of the points are shown as follows :
A (Tsurikake-R.): in the mixed forest of broadleaf trees and Japanese cedars
at the lower reaches of Tsurikake River. B (Horonaigawa): in the broadleaf
tree forest of the valley of Horonai River. C (Yoneoka) : in the shelter wood
stand of the Yoneoka pasture, where cattle and horses are grazing. D
(Tomisato) : at the valley of Aonae river, broadleaf tree forests and Japanese
cedar forest are developed on both sides of the river. E (Kamuiyama): in
the beech forest halfway up the Mt. Kamui-yama, the highest mountain of
the island. F (Miyatsu): in the Japanese cedar forest and the ground cover
is mainly marsh vegetation.

2. Blood-meal identification

The blood-meal sources were identified by means of enzymelinked
immunosorbent assay (ELISA). The methodology as adapted for this study
was described earlier 5), 7), except for the following modifications: 1%
gelatin dissolved in phosphate buffered saline (PBS), pH=7.2 was used for
the coating buffer.
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Results and Discussion

1. Faunal study

The weather conditions at Okushiri in Okushiri Island are shown in
Fig. 2. The days of investigation were almost fine or somewhat cloudy.
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Fig. 2. Mean temperature and rain fall of 10 days at Okushiri in 1986.

O show mean temperatures on the investigated days

In total of 222 black flies involving 6 species of 3 genera were collected
in this investigation (Table 2). Among them, Simulium was most predomi-
nant, consisting of 3 species and 128 individuals. The second was Pro-
simulium (1 species, 85 indiv.), followed by Gomphostilbia (2 species, 9 indiv.).

Simulium rufibasis was the most predominant species which accounted
for 50.5 percent (112 indiv.), Prosimulium yezoense being the next (38.3%,
85 indiv.). The other species are a few isolated individuals collected.

S. rufibasis are known to be distributed mainly in the central part
of Hokkaido, but are not known from south western Hokkaido 2). However,
this species have a wide distribution in Japan and Oriental regions, thus the
predominance of this species in Okushiri Island is not strange.

The numbers and ratios of collected black fly species varied at each
collecting points and this may be due to the difference of collecting times and
to the environment of the collecting points.
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Table 2. Species and numbers of black flies collected at 6 localities
in Okushiri Isl. in summer period of 1986.

Date Species A B C D E F  Total
P. yesoense 7 0 1 25 13 7 53

G. shogakii 0 0 0 2 0

G. sp. 0 3 0 0 0
June 23, 24 S. japonicum 0 0 0 0 14 0 14
S. rufibasis 2 1 4 3 32 1 43
S. suzukii 1 0 0 0 0 0 1
total 10 4 5 30 59 8 116
P. yesoense 24 6 1 1 0 0 32
G. shogakii 1 2 0 0 1 0 4
July 18, 19 S. rufibasis 1 1 0 0 12 0 14
S. suzukii 1 0 0 0 0 0 1
total 27 9 1 1 13 0 51
Aug. 2 S. rufibasis — — 55 0 0 —_ 55
Total 37 13 61 31 72 8 222

This results are limited to a single year of investigation, therefore, the
black fly fauna of this island must be investigated in detail in the future.

2. Blood source identification

The whole 6 species were observed to have blood-meals in their ali-
mentary canals (Table 3). Of these species, G. sp. and S. suzukii could not
be identified their blood sources.

Table 3. Number and percent of black flies reacted their blood-
meals with anti-human and animal sera

No. & % black flies reacted against

Number of
species anti- anti- anti- anti- Total
collected examined bovine horse  human birds
P. yesoense 85 69 4 (5.8) 13 (188) 15 (21.7) 0 ( 0.0) 32 (46.4)
G. shogakii 6 5 000 0(00) 0(00) 1(166) 1 (166)
G. sp. 3 3 0(00) 0(00) 0(00 0(00) 0(00)
S. japonicum 14 13 1(77) 0(00) 2(54) 0(00) 3(23.1)
S. rufibasis 112 101 8 (79 2(20) 28(277 0(0.0) 38(37.6)
S. suzukii 2 0 0.0 0(00 0(00) 0(00) 0¢(O0.0)

Total 222 193 13 (6.7) 15( 7.8) 45(233) 1(0.5) 73(37.8)
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The two species, namely P. yezoense and S. rufibasis, were determined
to attack both human and domestic animals : cattle and horse. S. japonicum
was determined to attack human and cattle. And G. shogakii was deter-
mined to attack birds (Table 4).

The former three species are observed to have S-type tarsal claws and
the black flies having S-type tarsal claws have been considered to be mam-
malophilic blood suckers 3), 4), therefore, the three species are regarded
to be main black fly pests for both human and domestic animals in Oku-
shiri Island. In spring, P. yezoense and S. japonicum may be dominant
and during late spring to summer, S. rufibasis may be the dominant species
to attack both human and domestic animals.

In spite of the fact that G. shogakii has T-type tarsal claws and is
estimated to has ornithophilic blood sucking behaviour 3), 4), the blood
source animals have been unknown for the long time 2). In the present
study, despite of the data on only one individual, the fact that the blood-meal
of the species is determined to be avian blood is a good support of the
estimation. Furthermore, this species is the first species having T-type tarsal
claws to be determined to suck birds by means of immunological techniques
in Japan.

Summary

In a total of 222 individuals of black flies belonging to 6 species and 3
genera were collected by means of CQO,-lured mosquito-net traps at 6 localities
of Okushiri Island 3 times during June to August in 1986. Of these species,
Simulium rufibasis was the most dominant species followed by Prosimulium
Yezoense.

The blood-meals of collected black flies were determined immuno-sero-
logically by the use of enzyme linked immunosorbent assy. The blood-meals
of S. rufibasis and P. yezoense were determined to be human, cattle and
horse bloods. That of S. japonicum was determined to be human and
cattle blood. And that of Gomphostilbia shogakii was determined to be
birds blood, and this is the first determination in which blood-meals of the
black fly with T-type tarsal claws were identified as birds blood in Japan.
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