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Abstract

In this paper, the author deals with the taxanomic study of hlack flies in Hokkaido, chiefly
hased upon materials collected during the past 10 years.  Furthermore, some biological notes
are given in relation to veterinary medicine.  The results are summarized below.

I. Thirty one species of black flies were recorded from Hokkaido. Among these,
Tredseivia sweblibbelesi et al., 14 species were described as new species, and Boophthora vonagoense
makinbel was described as new subspecies,

2. Subfamily Cnephiinae was established as new subfamily, and tribe [elodoini was
estahlished as new tribe.

3. Helodon maudticanlis and Montisimulivm sakhalinem were recorded for the first time
from Japan, and Grus daisense and Gomphostithia shogakii were recorded for the first time
from Hokkaida by the author,

4. Biting and annoying species of veterinary impotance have a wide range of feeding
preference for domestic animals—horses, cattle, goats and chickens {cf. Table V.). Species
were reported as fallows :

Prosimulion  jezonicem, P. vezoense, Odagmia aokii, Simultium japonicum, S. nikkoense, S.
suzukii, S, rufibasis and Gnus datsense,  Especially S, japonicum is a severely annoying species
far harses and cattle in the meadows and pastures.

5. Females of Grus daisense allacked goats, but they were not ohserved attacking
humans, cattle and horses.

G Females of Twinnie conivore and Slepoplerng witkabivana tarely bite man, but they are
very annoyving species at high altitudes.  They are presumably orinithophlic.

7. Human biting species were observed as follows
FProsimudiom Jezonicum, Odagmia aokil and O, wishiiimatr n lale Spring ;. Prosimulium vezo-
ense, I karibaense, P apoinuw and S. Japonicum in early Summer. especially S. japonicumi is
a severely aggressive species; S wrakaicae, S, horokaense, S. suzukil and 5. rufibasis in late

Summer to early Autummi.

) have been proven to be of considerable medical and
I. Introduction p— : .
vetermary impaortance in other parts of the world. the
Although black flies are quite a serious pest of  Japanese fauna has received relatively litlle study.

human beings and domestic animals in Japan and Apparently the first mention of black flies from
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Hokkaido is by MATSUMURA (1915), and he described
one new species, Sinediom wrafinvae in 1921 and two
new specics, Prmsimulinm jezonicwm and S, japonicum
in 1931 SHIRAKI (1935) published a taxonemic study
of the Simuliidae of the Japanese Empire which in-
cluded 24 :w:pec{e:% from Japan and Formosa. In this
paper, he descrihed two new species, Prosimulinm
yezoense from Hokkaido and Simulivm  nikkoense
from Tochigi. A few additional species have been
described by TagAnas) (1941, 1930): Odagmia aokii
and Guus daisense rom Tottord, and Cuetha wchidal,
C. subcostatm and C. kunod from okkaido.  Those
QcATA el al, (19536)
BENTINCK  (1950) recorded the

species were briefly described.
and 406 MGL
following four species from Hokkaido, S, nikkoense,
S, suzukii, S.oyufibasis and Odagmia aokii. Recently,
UEMOTO et al. (1976) reported a full description of one
new species, Distosimu(ion daisetsense from the Dai
setsu National Park. Therefore, until 1976, a total of
A1 Japanese species have been reported (Anonym.
1974). among which 12 species have been recorded
from Hokkaido.  However, more detailed studies are
needed in both simuliid taxonomy and ecology in
Hokkaido.

These studies have commenced fram 1970 by the
author (OxnO, 19704, b), and information on black flies
of Hokkaido were given by the previous papers (ONO,
1976a, h, 1977a, b, ¢, d, e, £, 1978a. b, ¢, 1979, 19804, b).
In these papers the author described 14 new species
and one new subspecies, redescribed 2 species and
reported 2 species.  In the present paper, the author
dealt with the taxonomic study of the black flies in
Hokkaido, with some biological notes, especially
their biting habits in relation to a veterinary view
point.  In the taxonomic seclion, the author praposed
esiablishing one new subfamily and one new tribe,
and recorded a total of 31 species.  The biting habits

of those 31 species have been discussed.

II. Historieal review of faunal research of
black flies in ITokkaido
As far as the author is aware, Japanese black flies

were reported to science first by MATSUMURA (1915),

[}
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when he recorded the presence of two supposedly

Eurapean species. In 1921 he deseribed oie new
species. Sewirlinm arakawae and in 1931 described two
new specics, Mmsimulivon jezonicwm and Simulion

fapowicum from Ishikari, Hokkaido. SHIRAKL (1935)

described oné new species, 2. vezoense from Ishikari,
TAKAHAST (19500 deseribed two new species, Cretha
uchidat and C. konoi from lshikari, and one new
species, C swboostatuns from Shiribeshi.  BENTINCK
(1953) and OGATA et al. (1956) recarded the following
four species, S, wikkoense, S, swzukit, S, vifibasis and
Odagmin gokil from Ishikari, and two spectes, S
saponicwm and Prosinudiem vezoense from Ishikari
and Nemuro, In 1974, 40 species of Japanese black
flies were listed (Anonym, 1974), in which only 11
species of black flies were known from Hoklkaido.
UEMOTO et al (1976) described one new species,
Distosimaelivem deisetsense from the Daisetsu National
Park.  All of the abave mentioned studies in which 12
species are deseribed have been mainly recorded from
Ishikari and secondarily from Shiribeshi. Nemuro and
Kamikawi. Therefore, until 1976, 12 species of black
recorded Hokkaido, but

detailed distributional records and mare species are

flies were from more
needed.

The author has commenced these studies from 1970
(ONO, 19704, by, and informations on the black flies of
Hokkaido were given by the previous papers (ONO,
19%6a, b, 1977a. b, ¢, d. e, f. 1978a, b, ¢, 1979, 19802, b).
In these papers the author described 14 new species,
Twinuia canivora, T. subtibbelesi, Prosimulivm hari-
baense, P sarrense, I apoinwm, Stegoplerna nuka-
hivana, Fustidivn crimoense, Cuetha boldstemben,
Cooacmerinm, C. rebunense, Guns fulvipes, Odagmia
nishijimai, Simulinm tobetswense and S, horokaense,
and one new subspecies, Boophithora yonagoense ma-
wunbei. and redescribed two species, Helodon multi-
canlis and  Moutisimulivm  sabhalingm. which were
quite new to the fauna of Japan, and reported twa
species, Gnus daisense and Gomphastilhia shogakii,
These 19
ol

Up Lo the present. there-

which were new to the fauna of 1Tokkaida.

newly added to the fauna

Mokkaido by the authaor

species have been
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fore, a total of 31 species of black (lies were recog

nized from Hokkaido.

III. Taxonomic study

Classification and Terminology

It 15 well known that in relation to workers' sub
jective opinions as to what constitutes close affinities
systematists can bhe divided into “lumpers”, “split-
ters”, moderales, extremists ardd so on. ENDERLEIN
(1921, 1930. 1936) split the family into some 50 genera,
whereas EDWARDS (1923, 1934) regarded it as consist-
ing of anlv one ar two genera,  EDWARDS' system has
heen adopted in principle by most of the British,
French, American and some Japanese workers such
as PURI (19324, b, ¢), SMART (1945), STONE (1952,
1964), GRENIER (1903), SHEWLL (1958, 1959), DAVIES
(1965), CROSSKEY (1967, 1969). PETERsON (1970a, b),
LEwrs (1961), CoLpo (1976). BENTINCE (1953) and
TorkuNAGA (1943), Orn et al. (1969) and TAKAOKA
(1974, 19762, b. 1977a, b).
been used by the German, Northern European. LISSR

ENDERLEIN's svstem has

and some Japanese workers such as sova (1961),
CARLSSON (1962). KONIIRBAYAV (1973}, Porov (1968),
PATRUSHEVA (1973, 1976a. b), BoODROVA (1971), ZWICK
(1974, Knoz (1963). YANKOVSKY (1978) or DHIRAKI
(1935) and TAKAIAsI (1950).  The moderate svstem
in which a somewhal intermediate course was taken
by recognizing most of ENDERLEIN'S genera as the
subgenera, was adopted by RUBTSOV (1957), OGATA
and SAsA (1954,
SHOGAKI (1956),

1955), OGATA et al (1956) and
Recently almost all Japanese work-
ers accept subgenera and are using the trinomial
system of nomenclature. The author recognizes
certain subgenera, but refrains from their use because
of the uncertain subgeneric assignment of a number
of species, and is using the binomial system of nomen-
clature. The taxonomical arrangement adopted
herein is the somewhat intermediate course taken hy
Ruptsov (1974a. b) and STONE (1964).  The earlier
classification of Ruprsov (1957) accepted the tri-
nomial system, but his laler and last classification

(1959-64, 1974b) proposed a bhinomial system. e

divided the family into 4 subfamilies and separated
only the subfamily Simuliinae into 5 tribes.  STONE
s classification (1964) accepted binomial in the sub-
family Prosimudiinee and trinomial in the subfamily
Simuliinae, and separated each subfamily into 2 tri-
bes. The author’s classification accepts the binomial
system and divids it into 4 subfamilies and separats
cach subfamily Prosimediinae and Simadliinae into 2
tribes as shown in the kev.

The maorphological terminology adopted in this
study follows that of Crosskiy (1967, 196Y). except
the tips of larval mandibles which have been adopted
as in RupTsov (1962),

Although the tribe CNEPHIINI 15 included in the
subfamily  Simulitnae by RUBTsSOV' classification
(1974h), the author considers this (ribe a subfamily.
This is because the Japanese tribe Cuephifni is not
suitable to be included into the subfamily Pro:
simuliinae by the shape of genitalia in both sexes.
which in character rather resemble those ot members
of the subfamily Simuliinee.  Also this tribe is nol
suitable to be included into the subfamily Simeeliinae
because of its formless cocoon. pupal and larval
characteristics, which rather resemhble those of mem-
bers of the subfamily Prosimuliinae.  Therefore, the
author proposes that it is most prohable to designate
the new subfamily Crephitnae which has been pro-
moted from the tribe Cuephiitni. A member of the
genus Helodon can be separated from members of
Prasimudizon (s str) by the shape of its female an-
terior gonapophyses and male ventral plate. Es-
pecially pupal respiratory organs of members of the
genus Helodon consist of 150-2000 filaments in a tight
clump and a thick rounded stem, but those of mem-
bers of the genus Prosimulim (s, sir.) consist of 16 50
filaments in a loose clump and 3 separale slender
stems. The genus Helodon 1s separated [rom the
venus Prosimualion (s str.) by Ruprsov (1959 64,
19744, b). Therefore, the author proposes thal il is
most probable to establish a new tribe Helodoimni by
promoting the genus Helodon. Tt is proposed that the
tribe Prosimaeliini be included in the genus [istosimu-

fieme for a member of this genus found from
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Hokkaido and described by UpMOTO et al. (1976).

Key to Subfamilies and Tribes of Japan

L. Antenna with 9 segments: a bulla behind eve
laterally ; full grown larva without cephalic fans;

anal sclerite of larva Y shaped

Antenna with 11 seements; without bulla behind
eye; full grown larva with cephalic fans: anal
sclerite of larva Xoshaped <o 2
2. Costa with [ine hairs only. no stout spinules or
intermixed spinules; radial sector forked or un-
branched ; no caleipala: larva with two basal
antennal segments pale, the last two contrastingly

dark ; cocoon irregular and shapeless

Costa with spinules intermixed with the fine hairs
radial sector usually unbranched ; calcipala usu
ally present ; larval antenna rarely coloured as in
Prosimuliinae ; cocoon often of a very definite
shape - sublamily SIMULIINAE v 5
3. Radial sector unbranched, costa with fine hairs

and spinules intermixed

1. Wing greyish, long and slender; respiratory fila
ments usually mare than 100
.......................................... Tribe HELODOINI
Wing hyvaline, moderately hroad and rounded :
respiratory filaments nsually less than 50

.................................... Tribe PROSIMIUTLITNI

5. Basal portion of vein R with hairs dorsally ; tarsal
claw of female deeply cleft or with a strong tooth
....................................... Tribe EUSIMULIINI
Basal portion of vein R without hairs dorsally ;

tarsal claw almost simple -+ Tribe SIMULIINI

FAMILY SIMULIIDAE NEWMAN, 1834
Subfamily GYMNOPAIDINAE RUBTSOV, 1956

Type penus: Gymnopals STONE, 1949

Genus TWINNIA STONE and JAMNBACEK, 1955

Twinnia STONE and JAMNBACK, 1955, N. V. Stafe
Mus. Bull., 319 18
Type species. Twinnia tibbelesi STONE and JAMN

BACK lorig. desig.).

Key to species

Females

Frons dull grevish black, elypeus paler than frons.

Labrum and galea of maxilla white. Scutum with
short, recumbent yellow pile.  Scutellum with long,
erecl vellow  hairs. Halter white. Legs pale
vellow.  Anterior margin of paraproct flattened.
Ovipositor flap with broad projection ; inner mar-
ginal space round.  Sternum VI with quadrate
anal plate.  Arm of genital fork tapering distally
into small irregular plate ; plate without Ltooth

............................................. woreneeSubtbbelosT

Frons grev. half shiny: clypeus darker than frons.

Labrum and galea of maxilla brown.  Scutum and
sctellum - bare. Halter hrown. Legs grevish
brown.  Anterior margin o paraproct round.
Ovipositor flap with small globular projection
inner margin space elliptical.  Sternum VI with
hexangular anal plate.  Arm of genital fork en-
larging distally into large irregular plate; plate

with large sclerotized feeth----oooveienn canivorq

Males

Scutum with shori, recumbent greyish vellow pile.

Scutellum with long, erect vellow hairs. Hind
hasitarsus about 4 times as long as its greatest
width.  Stvle short and strongly curved to inside.
Ventral plate narrower in apical part and broader
in posterior part than those of cawmivora ; base of
arm not dented ; ventral lip without raised portion ;
arm slender and bent posteriorly.  Endoparameral

organ simple oo siebtibbelesi

Seutum and scutellum bare,  Hind basitarsus about

3.5 times as long as its greatest width.  Style long

and moderately curved to inside. Ventral plate
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broad ; base of arm clearly dented ; ventral lip
with dull projection ; arm broad and bent anterior-

ly.  Endoparameral organ prominent ----- canivora

Pupae

Respiratory ergan consisting of 14-16 filaments;
base giving rise to almost equal length of 3 trunks.
Tergum 1 with 4 setae on the median of either

Sternum Vowith one ventral seta ; sterna VI,

............ subtibhelost

side.
VI with 2 setae on either side
Respiratory organ consisting of 16 filaments; base

i}

giving rise to 3 trunks, but dorsal one longest.
Tergum [I1 with 3 setae on the median of either
side. Sternum Vo with 2 ventral setae ; sternum VI
with ane seta on either side ; sternum VI without

4 T T T I I I ) (.("}jl'-\ili,“}w

Larvae

Each abdominal segment with twao dorsolateral dark
spots. Basal segmenls of antenna not dilated.
Apex of postgenal cleft rounded. Proleg and post-
erior end of ahdomen with simple circlet

...................................................... subbibbelvsi

Each abdominal segment with dark greyish band.
Basal segments of antenna dilated.  Apex of post-

genal cleft dull triangular.  Proleg and posterior

end of abdomen with double circlets ... canivora

Twinnia canivova ONO

Japanese name : Kita kuro-ohobuyu |

Twinnia cannibora ONO, 1977, Res. Bull. Obiliro
(iwiv., 10 759 768 (female, male, pupa and larva).
Holotvpe Female, in the Laboralory of

Entomology, Obihiro Uniy.

Tvpe locality Nukabira, Kamishihoro, Hokkaido :
Small spring fed stream in the forest, June 28, 1975
(H. ONO).

(Kamishihoro, Shikaoi,

Distribution  Holkkaido

Ashvoro, Hidaka, RBRiratori, Niikappu, Erimo,

Kamikawa. Rankoshi, Urvu, Rausu).
Biological woles The overwintering eggs of this
univoltine species are found in small numbers scatter

ed randomly on the bottom of cold, spring fed st

&=
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reams in mixed forests.  In Daisclsu National Park,
the larvae of this species hatch in carly May at
femperatures just above [reezing, and they grow in
the organic silt of streams. Larvae are often pre-
daceous and may ingeslt small chironomid larvac or
indulge in cannibalism.  The immature stages have
heen found in close association with those of Mont!
simuliom sakhalimem, Coetha wchdar and Stegoplerna
mukabivana usually occurring more than 100 m from
the spring source of the same stream. Pupation
occurs in the mid of June and the pupae are usually
almost completely enclosed in a thick bag of silk on
the underside of stones, leaves or picces of wood.
The first adults appear from late June. Biting habit
ta man has been recorded (ONO and [wasa, 1976). but
they are presumably orinithophilic.  Large swarming

females rarely attach to man.

Twinnin sublibbelesi ONO
lapanese name : Ezo-kuro-ohobuvul]

Twinnia sublibbelest ONO, 1980, Kox7ye, A8 (3): 333
361 (female, male, pupa and larva).

Holotvpe Temale, in the Laboratory of Entomology,
Obihiro Univ.
Tuvpe locality Obihiro, Hokkaido; Small spring
fed stream under the Yoda Terrace, Mav 21, 1977
(H. ONO).
Distribution  Hokkaido (Obihire, Makubetsu).
Biological nofes  The overwintering eggs of this
univoltine species are found in small numbers scatter-
edd randomly on the sandy bottom of cold, spring-fed
streams in broad leaved forests. Under the Yoda
Terrace, the larvae of this species hatch in early
December and they graze in the organic sill of
streams.  They are usually found together with the
larvae of Caetha boldstemitin: and chironomid larvae
or indulge in cannibalism like the former species.
The adults are found from April to June and their
biting habits are unknown. They are presumably
ornithophilic. Newly emerged females have imma-
ture eggs and much stared nutrients and they have
well developed mouthparts and bifid claws which

sugeest that they feed on birds
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Subfamily PROSIMULINAE ENDERLEIN, 1921
Type genus : Prosimudiion ROUBAUD. 1906

Tribe HELODOINI, Trib. n.
Genus HELODON ENDERLEIN, 1921
Helodon ENDERLEIN, 1921, Deutsch. tieriirtzl. Wachen-
schr., 16: 199.
nerm WAHLBERG, 1840,

Tvpe species, Stmubivm  ferrmpi-

Helodon mudticantis (POPOV)
| Japanese name : Hai-iro-ohobuyu |
Prasimedtvem muliticandls POPOV, 1968, Parazil.. 2 (5) -

444-447 (female, male, pupa. larva).

Helodon multicandlls, ONO, 1976, Res. Bull, Obihivo
Uriv., 100 253269 (female, male, pupa, larva).
Holatvpe  Female, in USSR Academy of Science,

Zoological Institute.

Tyvpe localily

Aug., 1966 (V. D. Porov).

Distribution  Hokkaido lK:’unishihurn, Shikaoi,

Near Khabarovsk, Lower Priamurje,

Kamikawa, Ilidaka, Rausu, Ishikari): China (E.
Manchuria), USSR (Lower Priamurja in the Far
East).

Bivtogical woles The larvae of this species were
found in considerably rapid streams (800-900 m in
altitude). The streams were considerably hroad,
rather gravel hollomed, and were well shaded by a
mixed forest cover. The stream was roughly 3 3m
in width, and 30 50 cm in depth, consisting of incised
meander. The water temperature varied from 8.0°C
to 13.0°C during the period from June to August.  The
larvae were most common in the currents and they
were found on the upperside of stones in the swarm-
ing young stage and on the underside of grass blades,
dead leaves and other debris in the mature stage,
Crowded pupae were usually found on the undersides
of sasa leaves or sticks that were trailing in small
falls or sharp turn points in streams. occasionally
found on the underside of large stones at the upper or
lower side of small falls.  This species is thought to
be univoltine and overwinters in the egg stage. The
eggs hatch in carly May and the first adults appear in

late July.  The adults are found from carlv August to

early September near considerably rapidly running
streams in the forest.  Among the members of the
subfamily  Prosimuliinae. the adults of this species
oceur the latest in Hokkaido. DBiting habits are

unknown.

Tribe PROSIMULIINI STONE, 1964

Key to genera of tribe Prosimuliing
Females

Costa with golden vellow hairs.  Anterior gonapo-
physes short —ooeeevmn. Genus Distosimlinm
Costa with pale vellow hairs.  Anterior gonapophy-

ses long-nn L Genus Prosimaadinm

Males

Ventral plate with deep eleft, without ventral lip
............. s s e Genus: Distostradiem
Ventral plate without cleft. with broad ventral lip

........................... cevenGenus Prosomaudinom
Larvae

Hypostomial median tooth distinetly lower than lat-
SFA] LOOLH coveermemrimerieennernrennns Genus Distosinudivmn
Hypostomial median tooth distinctly higher than

lateral leethe oo Genus Prostmulinm

Genus DISTOSIMULIUM PETERSON. 1970

Distosimulinm PETERSON, 1970, Mem. Ent. Soc.

Canad . 69 50, Tvpe species, Prosimulinm plewrale

MAaLLoCH, 1914 (orig. des.).

Distosimulinm daisetsense UEMOTO, OKAZAWA

and ONIsiI
| Japanese name: Mukashi ohobuyvu|

Prosimudioow  (Distosimulivm)  daisetsense UEMOTO,
OrAZAWA and ONISHI, 1976, Jap. J. Sanil. Zool., 27
(2): 97 104 (female, male, pupa. larva).
Holotype  Female, Type NSMT-1-Dipt. No. 03876,
National Science Museum, Tokvo.
Type locality Ten ninkyo, Biei, Hokkaido : Kaun
L300m in altitude) in the

nai  River (about
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Daisetsu \"enimml Park, August 5. 1974 (T.
OKAZAWAL
Distribution  Hokkaido (Daisetsu National Park,
Iidaka Range, Kitami Pass, Mt. Rausu).

Biological notes  In Daisetsu Nalional Park, the
larvace of this species halch at temperatures just
above freezing.  In low mountainous regions (500-600
m in altitude) the larvae hatch in early May and the
first adults appear from late June, but in high moun-
tainous regions (1,000-1,500 m in altitude) the larvae
hatch in early to mid June and the first adults appear
from late July to August. Larvae are found on
slomes, submerged vegelation or debris in consid-
erably rapid streams. Biting habits are unknown,
Females have strong, serrated mouthparts, large fal
hodies, and partly developed eggs on ovarium which
sugeest that they feed on mammalian blood.  Mermi
thid nematodes often heavily parasitize this species

10NO, unpublished data).

Genus PROSIMULIUM Roupaub. 1906
Simulium, subgenus  Prosimudivss ROUBATD, 1906,
Kend. Sei. 143 B2l
species, St hintipes FrIES, 1824 (designated

by MALLQCH, 1914).

Camp. Acad. Paris Tvpe

Key to species
Females

1. All femora and tibiac greyish black to black.
Claw evenly usually with a minute subbasal tooth
sesseees JOZONICHI

All femora and tibiac pale vellow to orange

vellow. Claw simple

Scutum and scutellum with long, erect gold or
golden vellow pile. Vein vellow to pale vellow.
hairs on stem vein dark brown
Seutum and scutellum with rather short, grevish
yellow or vellow pile.  Vein grey, hairs on stem

vein dark vellow, or mixed colouration of dark

vellow and dark brown
3. Occiput with dense pale yellow pile. postocular

sotae long, pale vellaw o SAYHYCRSE

~3

S

<]
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Occiput with dense dark grey pile, postocular
SOtae (DG, Erey s karibaense
Inner margin of anterior gonapophyses strongly
double concave basally, margin not parallel

......................................................... apo um
Inner margin of anterior gonapophyses slightly
concave basally, margins parallel for most of their

JEMEER  o-eereresrsr et Vezoense

Males

All femora and tibiae dark brownish black to
black with brownish black pile ..o 2
All femora and tibiae pale yellow Lo yellow with
pale vellow pile
Femora and tibiac with brownish black pile,
without pruinose.  Stem and arms of median scle-
rite slender oo Jezonicin
FFemora and tibiae with brownish black pile and
pale vellow pruinoge.  Stem and arms of median
el BT TR ] esmmmm AT Vezoense
Ventral plate with strongly projected, broad and
praw-like ventral process. Small size species

......................................................... (IﬁfJ!‘J?HH?
Ventral with rather considerably

plate long,

broad, pointed ventral lip.  Large size species--+4
Venlral process with pressued, slender ventral

lip karthacise

Ventral process with broad, median ventral lip

SAPUIEHSe

Pupae

Terga lIL IV and sterna V V1L with bifid hook-

Respiratory organ congisting of 3 long trunks.
Respiratory filamenls 16 oo Jezonicum
Respiratory organ consisting of 3 short trunks
from which arise several short sub trunks. Re-

spiratory THATAENIE22-85 cenmmrineiinmaes: VeLpense

Respiratory filaments 30 34, with grey microgran-

karibaense

Respiratory filaments more than 38, less than 50,
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with white microgranules oo 4
4. Respiratory filaments 46 49: ventral subtrunks
with 25 [ilaments e SEIUFCHSE

Respiratory filaments 38 40; ventral subtrunks

with 17 Alaments o apoinim
Larvae

L. Body pale greyish brown to grevish brown - 2

Body reddish Brown v iimmnsmeieg 1

o

Hvpostomial median looth and lateral teeth al-
most equal in heighteooonnnn karibacnse
[Tvpostomial median tooth distinctly higher than
the highest lateral tooth «vnnnj
3. Main lateral teeth nearly equal in height, and
outer lateral tooth most broad - sqrmerense
Central lateral tooth lower than others and inner
laleral tooth maost broad -« -oovemieiia ',i.L‘.ff}:t:(.‘.(‘t{jH
4. Inner subapical posterior margin of mandible with
one large tooth and 6 mandibular serrations.
Segments [, 11 of antenna dilated e apoiniem
Inner subapical posterior margin of mandible with
one large tooth, ane small tooth and 4 mandibular
serrations. Segments [ 11 of antenna slender

......................................................... VOZOCHSE

Prosimulnen jezonicion MATSUMURA
“Japanese name: Ohabuyu]

Simulivm  crassitarsis MACQUART, 1834 ;
MATSUMERA, 1915, Konchu Bunruigaku 11: 50

Stmeeliwm fezoscron MATSUMURA, 1931, Ins. Jap.
Emp. IIT: 406, fig 2495 (female).

Helidon sapporccnsts SUNRAKL 1935, Memo. Fac. Sei.
Agr. Tathoku Lwip. Unie. 16 (100 10, pl. VI, fig. 1
7 (female).

Helodown jesonicwn:, KONO and TAKAHASL 1940, fus.
Muatsumurana, NIV (2. 310 80

Prosimudiom Davitipes, TAKANASL 1950, lconographia
Insect. Jap.: 1500 (female, male).

Prosomudivm Tavitipes, TAKAHASL, 1959, Hlust. Larvae
Jap., 633 (larva, pupa).

Prosimuliven hivitipes. OGATA & SAsSA, 1954, Jap. [
Exp. Med., 24 325 333,

Prostmulinm hivitipes, BENTINCEK, 1935, 406 MGL 17,

SoArmy, p. b, Fig. 1. 7. 11, 16. 20, 27 (female, male,
pupa),

Prostmddtvem hiritipes, QOGATA, SASA & SUZUKI, 1996,
The Japanese Black Flies and their control. pp.
166 (female, pupa, larva).

Prastmudivon jozonicum, RUBTSOV. 1959-1964, 14,

Simuliidac. pp. 686 (female, male, pupal.

ORII,

UEMOTO & ONISHI, 1969, Sanit. Injur. Ins., 13 (1) 1

FProstmulivm  (Prosimulivm)  jezonicum .,
13 (larva).

LEMOTO,
ONISHT & ORI, 1973, Jap. [ Sanit, Zaol., 24 (1) 27

Prasimubiem (Prosimulivm)  jezonicum.
46 (female. male, pupa, larva).

Svatvpe  Female, in Entomological Institute,
Faculty of Agriculture, Hokkaido University.
Tvpe  Alocality

May 23, 1916 (5. MATSUML RA)L

Sapporo,  Hokkaido : Maruyama,

Distribution  Hokkaido (widely distributed  in
Hokkaido, including Rishiri and Rebun Islands).
Honshu, Kyushu: China (Manchuria), USSR (Far
Fast), Sakhalin.
Biological nates The oviposition behavior of this
species has not heen observed, but the author suspects
that the females dispense their eggs by tapping their
abdomens to the water surface while in flight.
Oviposition of this univoltine species probably occurs
in mid Mav to early June in the Daisetsu National
Park. and eges hateh in carly auwtum. Larvae grow
during the winter in rapid, clear, shallow streams that
are 1Lh 5.0m wide.  Larvae are often found in associ-
ation with those of S, japonicion.  Pupation occurs in
mid April to carly May and the many pupae usually
are massed together on rocks, wood or other objects
in the stream. The [lirst adults appear from late
April. Females have strong, serrated mouthparts,
large [at bodies, and partly developed eggs on emer-
gence.  Biting habits to man and domestic animals
are well known. Mermithid nematodes often heavily
parasitize this species (ONO, unpublished data).

Prostmalivem vezoense SHIRAKI

Japanese name ; Kiashi ohobuyu]

Prasimalivon vezoense SHIRAKL, 1935, Mem. Fac Sel.
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Agr. Taihoka Imp. Undv. 16 (1) 3, pl. V. Figs. 1-9
(femalel,
Prosisuloom vezoense, TARKANASIL 1950, Teon. Ins

Jap.: 1555 (female, male).

Prosiouddivon vezocnse, TAKAITASHL 1959, lust. Ins.

Larvae Jap.: 269 (pupa, larva).

FProsimulivm vezoense, OGATA & SAsA, 1954, Jup. [
Exp. Med.. 24 325 333.

Prosimulim vezoense, OGATA & SASA, 1950, Jup. [
Sawnit. Zook. 6 (1): 10 18,

Prostmudinm vezoense, BENTINCK, 1945, 406 MGL L.
S Army po 23 (female, male, pupa),

Prosimulivim vezocnse. OGATA & SASA. 1956, fap. /.
Sanit. Zool., 7 (2): 102- 104

Drosimulinvm yezoense, QGATA, SASA & SUZUKL 1956,
The Japanese Black Flies and their control.  pp.
162 (female, pupa. larva).

Prosimudinm vezoense, RUBTSOV, 1954-1964. Simulii-
dae. pp. 686 {[emale, male, pupa)

Prosinutd e vezoense, ONO. 1980, Jap. [ Sanit. Zool.,
A1 IR 191 (female, male, pupa, larva).

Prosimulinm ORI,

LIEMOTO & ONISHL 1969, Sanil. fujar. Ins. 13 (1) 1

(Prosimulinm)  vezoense,
13 (larva).

Holotype  Female, in Entomological Museum of the

Government Research Institute, Taihoku, Formosa.

Hokkaido :

data unknown (T, SHIRAKI).

Tvpe  locality Sapporo, Jyozankei,

Distribuiion Hokkaido (Ishikari, Sorachi.
Kamikawa, Tokachi, Kushiro, Kitami. Abashiri,
Nemuro), Honshu, Kvushu : Salkhalin.

Binlogical noles The overwintering eggs of this
univoltine species probably hatch in carly Spring.
The Tull grown larvae are found in early to mid June.
Larvae grow during the spring in rapidly flowing,
clear, deep streams that are | 3 m wide. Larvae are
often found in association with those of S. japonicim
and Cuetha konoi.  Pupation occurs in mid to lale
June, and many pupae are usually massed Logether an
rocks, wood or other abjects in the stream.  The first
adults appear from mid June. Females have strong,
serrated mouth parts, fat hodies, and partly developed

eggs on emergence.  Biting habits to man and domes-
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lic animals are well known.

Prosimulivm karibaense ONO
[ Japanese name: Kin-iro-ohobuyu]
Prosimuliem karibaense ONO, 1980, Jap. J. Sanit. Zool.,
3103 181 191 (female, male. pupa, larva).
Holotype
gy, Ohihiro Univ.

Type  locality  Assubu,

Female, in the Laboratory of Entomolo-

Hokkaido ;
The left tributary of Assubu River, June 25, 1977
(H. ONO).
Distribution
Hidaka).

DBiological notes

Hiyvama gun,

Hokkaido (Oshima, Hiyama.
Full grown larvae and pupa were
crowded on stones and twig-like substances. They
were found in rapid, uplamd streams (altitude about
500 1. 500 m) about Lo to 3.0m in width and gravel
bottomed. Serious biting habit to man was observed

(ONO. unpublished data).

Prosimuliem sarurense ONO
[Japanese name: Saruru-kiashi-ohobuyu|
ONO, 1976, Jup. [ Sawnil.
Zool., 27 (3): 217-222 (female, male, pupa, larva).
Holotvpe

Prosimulivm  sarurense

Female, in the Laboratory of Entomolo-
ev, Obihiro Univ.

Type locality  Erimo, Hokkaido; Right tribulary
of the Saruru River in the forest, June 14, 1975 (H.
N0,
[hstribution  Hokkaido (Erimo, Hiraa).
Biological notes  The life history and habit of this
species are almost unknown.  During June, the full
grown larvae were found in the stream of Saruru
River, and they pupated in late June. Full grown
larvae and pupae attach to submerged vegetation
especially the underside of dwarf sasa leaves or
dehris.  They prefer considerably rapid. upland st-
reams about 2 to 3 m in width, and gravel bottomed,
330-500 m in altitude. Human biting hahit of fe-
males 18 unknown. but judging from the structure of
the mouth parts of this species it may be a blood-

sucker.
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Frostwlivm apointem QN0
[Japanese name : Apoi-kiashi-ohobuvu]|
Prosimaliven apoine ONO, 1977, Kes. Bufl. Obihira
Uiwiv., 10
Holotvpe
Entomology, Obihiro Univ.

Type locality

749 737 (female, male, pupa, larva).
Female, in the Laboratory of
Samani, Hokkaido ; The Fuyushima
stream at the foot of Mt. Apoi, June 25, 1976 (H.
ONO).
Dhstribution  Hokkaido (Samani).
Biological notes  During June the full grown larvae
of this species were found in the Fuyvushima stream
and they pupated in late June. Full grown larvae
and pupae attached to submerged vegetation, espe-
cially the underside of dwarfl reed leaves and those
stalks or debris. Serious hiting habit to man was
observed by the author.

Subfamily CNEPHIINAE GRENIER and
RAGEALL, 1960

Type genus Cuephie ENDERLEIN, 1921

Genus STEGOPTERNA ENDERLEIN, 1930
Stegoplerna ENDERLEIN, 1930, Arch. 1. Klass. w. Phyl.
Ent,, 1% 89.
lorig. desip.).

Tvpe species, richteri ENDERLEIN

Stegopterna nikabivang ONO
Japanes name: [aisetsu haru buyu]
Stewoplerna wukabivana ONO, 1977, fap. [. Sanit. Zoal .,
28 (3): 257

Halolype

262 (female, male, pupa, larva).
Female, in the Laboratory of
Entomology, Obihira Univ

Type tocality Nukabira, Kamishihoro, Hokkaido :
Small spring-fed streams in the forest, July 2, 1975
(H. ONO).
Distyribution  Hoklkaido (Daisetsu National Park,
[lidaka Range. Kitami Pass, MU Rausu).
Biological wnofes The larvae of this species are
most commaon in small, slowly running streams which
are fed with springs in the {orest or fed with snow
melted water in the highland.  The larvae are found

on the upperside of stones, grass blades and dead

blades during the period from April to Julv. The
pupae are found in the clefts of stones and chinks of
dead blades which have accumulated at the bottom of
streams in omid June te mid July. The first adults
appear in late lune, and swarms are [ound in early
July to early August.  Females swarm in the morning
and evening about 0.5 Lo m above the ground in a
clearing of forest near the stream. This species is
thought to be univoltine and probahly overwinters in
egg stage.  Biting habit to man has been recorded,

hut it is not so severe as that of Stmelicem taponicun.

subfamily SIMULIINAE Svartr, 1945
Type genus Stmeedinem LATREILLE, 1802

Tribe EUSIMULIINT RupTtsov, 1974

Key to genera of Tribe Eusimuliini

Adults
1. Antenna |0 segmented -oooeoveeeenenes Gomphastifbia
Antenna 11 segmented oo G )
2. Ventral plate Y-shaped ---oooeommeees Eusimeelivem
Ventral plate discus shaped oo 3

3. Carina of ventral plate broad and long

Monlisimulivom

Carina of ventral plate slender or triangular

............................................................ Cretha
Pupae

1. Cocoon with deeply dented anterior margin and
strongly projected medio-dorsal projection ; base
ol respiratory organ with large globular.  Res
piratary filaments 12 weseeeemnemnn Mowtisimulivm
Cocoon with slightly dented anterior margin and
with or without medio-dorsal projection ; base of

respiratory organ simple.  Respiratory [ilaments

less than 8, more than 4 o2
2. Respiratory filaments 8 oo Cromphastithia
Respiratory fillaments 4 oo 3

3. Cocoon with thick anterior margin and moderate-
Iv long mediodorsal projection or medio dorsal

OIS st v st e 5 SR AR Cnetha

= =
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Cocoon with thin anterior margin without medio

dorsal projection or globular----------- Eusimaulivom
Larvae

1. Hypostomium without lateral serrations
................................................... Comphostithia
Hypostomium with lateral serration 2

2. Hypostomium with corner and median teeth large
and 3 smaller subequal intermediale Leeth on each
gl wessass s s s Montisimudinm
Iypostomium with corner and median tecth small

and 3 larger subequal intermediale leeth on each

3. Subapical inner margin of mandible with one
large marginal tooth - Cnetha
Subapical inner margin of mandible with two

large marginal teeth oo Eusimulinm

Genus EUSIMULIUM Roupaun, 1906
RouBalD,
143 : 521.

Stmulim, subgenus  Fusimulivm 1906,
Comp. Rend. Acad. Sci. Paris Type

species, Stmnlium aurewom FRIES (monobasic).

Eusimulivm evimoense ONO
[Japanese name : Erimo-tsunomayu-buyu|
Eustmulim evimoense ONO, 1980, Konfe, 43 (3) 0 333

361 (female, male, pupa, larval.

Holotype  Female, in the Laboratory of Entamolo-
gy, Obihire Univ.
Type  locality  Erimo, Hokkaido; The small

stream under the Owiwake Pass, April 20, 1976 (H.
ONY.

Distribution  Hokkaido (Erimo).
Biological notes  The life history and biting habits
of this species are unknown. During April the full
grown larvae were found in the stream under the
Oiwake Pass and small tributary of the Saruru River,
Full

grown larvae and pupae attach to trailing grasses.

and they pupated in late April to early May.

They occur in slowly flowing streams in lowland.
Biting habits are unknown. Mermithid nematodes
often heavily parasilize this species (ONO, unpubli-

shed data).
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Genus MONTISIMULIUM Ruprsov, 1974
Montistmulinm RUBTSOV, 1974, Trudy Zool. Inst., 53
230-281.
shevjakori DOROGOSTAJSKY, RUBTSOV and VLA-

Type species, Simulinm (Fusimulivm)
SENKO. 1935.
Diagnosis: RupTsov, 1956: 392 (Montium - group

Ruptsov)

Monlisimulivm sakhalingm (RUBTSOV)
[Japanese name: Karafuto mivama buyu)
Fusimulivm sakhalinem RURTSOV, 1962, in LINDNER,

Simuliidae, 296-297 (pupa).
Montistmuliton sakhalinwm, ONO, 1977, Jup. [. Suanil.
Zool., 28 (2): 179-185. Figs. 1-33 (female. male.
pupa, larva).
Holotype  Dupa, in Zoological Institute, USSR
Academy of Science, Leningrad.
Type locality

Sakhalin, Aug., 1962 (I. A. RUBTSOV).

Small stream near Juznosakhalingk,

Distribution Hokkaido (Kamishihoro ; Nukabira,
Mitsumata. Shikaoi; Shikaribetsu. Shinotoku ;
near Nupun hot spring. Kamikawa ;

Kutchanbetsu stream.
Mt.
hot spring) : Sakhalin.

Uryu; Highland swamp of
Minami Shyokanbetsu. Rausu; near Rausu
Biological notes  The larvae are commonly {ound
in the rivulets near the source of the spring, the yvoung
ones swarm on the upperside of grass blades, dead
leaves and stones, whilst the full-grown ones on the
undersides of grass blades, dead leaves and other
debris.

rivulets often change into deep hollows or pools, the

During long periods of dry weather, the
larvae survive under dead leaves. The stout larvae
can survive about one week in nonflowing water.
The pupae were often found in pools with no percepti-
ble water movement. Some pupac were found on the
underside of leaves and sticks buried in the silt of
pools.  However, a large number of pupae are ususlly
found an the undersides ol stones and trailers at the
favourable points of 10 15em fall of water in the
rivulets.  This species was also cellected at streams
fed with snow-melted water in the col of Mt. Minami

Shyokanbetsu (altitude 1,400 m) and streams in the
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highland swamp (1,000 m).  This species is univoltine
and overwinters in the egp stage which hatch in late
May or early June and the first adults appear about
mid July. Large numbers of adults appear in early
and mid August, The voung larvae are found often
together with full grown larvace of Twinnia canivora,
and Cretha The

blood-sucking habits are unknown.

Stegapterna  nukabirana uchidai.

Genus GOMPHOSTILEIA ENDERLEIN, 1921
Gaomphostilbic ENDERLEIN, 1921, Deutsch. Tierdrtzl.
Wochenschr., 16 . 109,

cevlonica ENDERLEIN, 1921,

Type species, Gomphastilhia

Gamphaostilbia shogakii (RUBTSOV)
[Japanese name : Kuji-tsunomayu-buyu]
Eusimulivm  shogakii RupTsov, 1962, in LINDNER,

Simuliidae, 305 306 (female, male, pupa).
Eusimulivm  shogaki, BOprROVA and UsovA, 1975,
Pavazitologia, 10 (2): 160-157 (female, male, pupa,
larva).
Stmwlim | 4, BENTINCK, 1955, 406 MGL 11.S
Army, 23 pp. (female, male, pupa).
Simulivm  (Eusimnlivm)  sp., OGATA, SASA  and
SUzZUKL 1956, The Japanese Black Flies and their
control. 162 pp. (female, pupa).
Simulinm (Nipponosimediom) sp. [-4, Shogaki, 1956,
Jap. Zool. Mag.. 60 (7): 18- 24,
Holotype Female (location not known to the
auther).
Type locality

Distribution

Not known to the auther.
Holkkaido (Shiraoi;
Peninsula ; Shirikishinai,

Takeura.

(shima Assabu,

Kumaishi. Shvakotan Peninsula ; Notsuka,

Yobetsu). Honshu, Shikoku, Kyushu: Kaorea, The
Maritime Provinces of Far East, USSR (Primor-
skyl.

Biological notes  Pupae of this species have been

collected  from  June to September in  western

Hokkaido.

ning streams and ditches near seaside districts.

Breeding sights are small, slowly run-

Biling habits are unknown.
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Genus CNETHA ENDERLEIN, 1921
Cuetha ENDERLEIN, 1921, Deutsch. Tierarizl, Wochen
schr.. 16 199, I'ype species, Stmulin  vernum
MAacquaT, 1826,
Svn. Abractocera latipes sensu CROSSKEY and DAVI-

ES, not MEIGEN (misidenl.).

Key to species
Females

. Scutum with three grevish white vittae

................... erensessennnasensssnssnss nne B ISTOVTIEN
Scutum withoul wiltae «seeremrimminia2
2. Antenna entirely black - -soomsvimininniied

Flagellar segments of antenna hlack, scape and

pedicel yellowish brown or brown

3. Mesonotum covered with whitish yellow pubes-

cence.  All femora and tibiae dark vyellowish

BEgisin s s s b e sty suheostatum
covered with white

Mesonotum silvery

pubescence. All femora and tibiae black
...................................................... acmerium

1. Legs grevish vellow.  Abdomen dull black, lighter

and often browned anterolateral and ventral sur-

face. covered with grevish silver hairs rebunense

Legs dark yellowish brown. Abdomen black,
covered with whitish yellow hairs ---eceeeeemraenes 5
h. Cercus long aval-shaped in lateral view, Genital

fork with short stem, distal expansin of arm
U'iﬁnjﬂll{il' ................................................ konoil
Cercus dual subquadrate in lateral view. Genilal
fork with long stem: distal expansion of arm

nearly quadangular oo wchidai

Males

1. Hind basitarsus nearly parallel sided, more slender
tham pibiey s AT T —— Lot
Hind

Lhan tibia

basitarsus nearly spindle-shaped, broder
2. Fore tibia with silvery dusting patch on the outher

GUTEERGE «oem o svesnen s daanionnsivs vovinsannsseos oo frp ALttt
Fare tibia without silvery dusting patch

Ventral plate having hairy triangular bulge on
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ACEYTm

POSLETIOrN Argin
Ventral plate having hairy notch on posterior
margin
Style short, about 273 as long as coxite. DBasal
arm of ventral plate short.  Endparameral organ
T oo S PR
Styvle long. about equal as long as coxite.  Basal
arm of ventral plate long. Endparameral organ
broad
Ventral plate with rectangular process on anterior
margin ; basal arm  bent oulward. DParamere
wilh a lone hook and several short hoolks
................................................ chaldsiemtum
Ventral plate simple on anterior margin,  Basal

arm hent inwards. Praramere with a long hook

mnly e subeostation
Pupae

Cocoon slipper shaped, with ventrolateral pro-

A R T T T T e e o e T R g

Cocoan high slipper-shaped, without ventrolateral
IPGEHIGES: et ssssy S s s sy P a5
Terga VI VII with several stout spines in single
CEN T B el A ia s s s T s T vohese
Terga VI-VIIT with several spines in double row
T BTCI TR s s e St W i o fecrnnl
Cocoon with long anterodorsal projection oo
Cocoon without anterodorsal projection---------- ]

Respiratory organ with violet stem and filaments :

filaments tick walled with transvers furrows.
Cocoon with broad, rounded ventrolateral pro-
IS oo S AT T ACHICrim

Respiratory organ with brownish stem and grevish

filaments ; filaments thin-walled with grevish

granules.  Cocoon  with  broad, spindle shaped

ventrolateral produces oo nechidar
Respiratory organ with thick basal stem and clea-
rly thick doral 2 filaments and slender ventral 2
[ilaments. Cocoon with broad, rounded ventro
Tateral produces: oo holdstemtum
Respiratory organ with slender stem and almost
slender A filaments, Cocoon with

equal  size

hroad. spindle shaped ventrolateral produces

13

o

...................................................... subcostation

Larvae
Postgenal cleft spade-shaped ------ooremererneennnns 2
Postgenal cleft rounded or oval-shaped -+ 3

Posterior margin in the tip of mandible with one
broad, stout marginal tooth; apical tooth and
ventral outer tooth long. Spots ¢ and 7 coales
cent with each other- oo cobonod
Posterior margin in the tip of mandible with one
slender, long marginal tooth; apical tooth long
and 2 outer teeth short. Spots ¢ and / confused
with each other oo (LTI
Postgenal cleft small oval shaped. Apical tooth
of mandible bent oo boldsteritum
Postgenal cleft large and round.  Apical tooth of
mandible straight
Antenna stout. Spots ¢ and «, ¢ and # coalescent

with each other - rehuenense

Antenna slender. Spots ¢ and &, ¢ and / sepa-

rated from each other ]
Lateral surface of head capsule without isolated
spots under eye.  Length of postgenal cleft almost
equal to the length of postgenal bridge

stehoastatiom

Lateral surface of head capsule with isolated 3
spols under eye.  Length of postgenal cleft ap-
proximately twice as long as postgenal bridge

L T R A o 8 wchidal

Curetha subcostatiom (TAKAHASI)

[ Japanese name : Otaru-tsunomayu-buyvu]

Fasimatlim subeostalim TAKANASL 1950, Teon. Ins,

Fnsimu{ o

Jap.. 1505 (female, male).

subcostafum, RUBTSOV, 1909-1964. in

LINDNER, Simulitdae, 344 345 (female, male, pupa).

Fusimulim subcastatienn, ORI, UEMOTO and ONISHI,

Stwneelizom

1969, Sandt. fnner. fns. 13 (1) 1 13 (larva).

(Eunsimuliomn)  subcostatn, OGATA  and

SAsAL YRS, Jap. ] Sanit. Zool., 6(1): 10-18 (female,

pupal.

Somulim (Fusimulioon ) subcostatm, OGATA, SASA

and SuzuK, 1956, The Japanese black flies and
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their contral. 162 pp. (fun[alu‘ pupa, larva).
Simulinm subcostalom, i'il-:r\"]:[.\'CK, 1955, 406 MGL U.

S. Army, 23 pp. (female, larva).

Holotype

author).

Female (location not known to the
Tvpe locatity Hokkaido: detail data not known to
the author.

Distribution Hokkaido (widely
Hokkaido, Rishiri  Island),
Shikoku, Kyushu and the Nansei Islands: Korea,

Far East.

distributed 1in

including Honshu,

Biologteal wnaotes Tt is the commonest species and
widely distributed in Hokkando.

are found in peaty bog streams at various altitudes

Larvae and pupae
from April to September.  In low land region, mermi-
thid nematodes often heavily parasitize this species
(ONO, unpublished data). Biting habits of females

are unknown.

Cuetha boldsieminm ONO

[ Japanese name @ Obihiro-tsunomayu-buyu’
Cnetha  boldstemta ONO, 1978, Res. Bull. Ohihire

Univ., 102 893 909 (female, male, pupa, larva).
Holotve
Obihiro Universily.
Type locality
fed stream under the Yoda Terrace, April 29, 1976

(H. ONO).
Distribution
Makubetsu).
Biological notes

Female, in the Labaratory of Entomology,

Obihiro, Hokkaido; Small spring-

Hokkaido (Obihiro, Otofuke,
Young larvae, full grown ones
and pupae are found during the period from late
Fabruary to late March. from middle March to
middle April and from April to May, respectively.
The larvae and pupae attach usually to dead leaves,
stems and debris. They are found in a particular
area, such as small and spring [ed streams formed by
Those

streams are dried up and disappear from June to

snow-melted water [rom Fchruary to May.
November. Therefore, the larvae ocecur under cool
and stahle conditions, suggesting a univoltine cycle.
They are usually found together with the larvae of

Twinwia sublibbelesi. The adults are found from

— 14

April to June and their biting habits are unknown.

Cunetha wchidal (TAKAHASI)
_Japanese name : Uchida-tsunomayu-buyu|

Eustmulinm uchidar TAKANASL 1950, Teon. Ins. Jap.,
p. 1556 (female, male).

Eusimulivm  wchidei, TAKAHASI, 1959, Illust. Ins.
Larvae Jap., p. 634 (larvae, pupa).

Eusimliwm uchidai, RUBTSOV, 1959- 1964, Simuliidae,
321-322 (female, male, pupa, larva).

Eusimulivem wchidai, ORI, UEMOTO and ONTSHI, 1969,
Sanit. Injur, Ins., 13 (1): 1-13 (larva).

Stmudivm (Eusimulium) wchidai, OGATA and SASA,
1954, Jap. J. Exp. Med., 24 ;. 325-333.

Simulivm (Eusimulivm) uchidai, OGATA anc SASA,
1955, Jap. [ Sanit. Zool., 6(1): 10 18 (female, pupa).

Stmulium (Eusimultum) wchidai, OGATA. SASA and
SUZUKI, 1956, The Japanese Black Flies and their
control, pp. 166 (female, pupa, larva).

Stmulivm (Fusimulinm) wchidai, SHOGAKI, 1956, Zool.
Mag.. 65 (7): 18-24.

Simulivemn (Eusimulivem) wchidat, T AKAOKA, 1976, Jap.
J. Sanil. Zool., 27 (2): 163-180 (female, male, pupa,
larva).

Simulivm latipes, nec MEIGEN, BENTINCK, 1955, 406
MGL U. 5 Army, 23 pp. (female, male, pupa).
Holotype Female (location not known to the

author).

Type locality Mokkaido, detail data not known to

the author.

Distribution  Hokkaido distributed in

Hokkaido, including Rishiri and Rebun lslands),

(widely

Honshu, Shikoku, Kyushu and the Nansei Islands:

Korea, Manchuria, Far East,

Bivlogical notes It is the commonest species and
widely distributed in Hokkaido. Larvae and pupae
are found in peaty bog streams at various altitudes
from April to September. Pupae and larvae are
found from trailing grasses., dead leaves, artificial
debris and at times and stones in varioug types of
habitats, from small and very slowly streams to rock

cascades. Biting habits are unknown.
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Curetha acwmeriiorm ONO
Japanese name : Satsunai tsunomayu buvu|
Cnethr acmeria ONO, 1978, Res. Bull. Obihivo Unip.,
10 893-909 (female, male, pupa, larva).
Holotvpe

Entomology, Obihiro University.

Female, in the Laboratorv of

Type locality Obihiro, Hokkaido; Small spring-
fed stream under the Yoda Terrace, May Y, 1976 (T
ONO).

Distribution  okkaido (only known type locality).
The

abundant from March to May in swampy rivulets and

Biological  notes larvae and pupae are
outlets of small spring-fed streams which flow into
the swamp. though these areas are often dried up
from July to November. The larvae are found only
in the snow-melting season together with those of
Twinnia subtibbelesi.  The adults occur from May to

June and their biting habits are unknown.

Cnetha konoi (TAKAH \‘Hi)
[ Japanese name : Kono-hososune buvu |
Nevermannia konoi TaKATASL 1950, [eon. Ins. Jap., p.
1556 (male).
konot, OGATA and SAsA,
24 325 333,
keonod, OGATA

(Fusimilinem)
1954, Jup. . Exp. Med.,

(Fausimlinm)

Stwieliaem

Stwiitlinm and SAsA,
1955, Jap. [. Sanit. Zool., b (1): 10-18.
Stmulinm  (Fusimuliom) konoi, OGATA, SAsA and
SUZUKL 14956, The Japanese Black Flies and their
control.  pp. 166 (male, pupa).
Cretha konoi, ONO | 1979, Jap. [ Sawit. Zool. 30 (3):
243 254 (female, male, pupa, larval.
Holotvhe

Tyvpe locality

Male (location not known to the author).
[Hokkaido. detail data nol known Lo
the author.
Distribution  Hokkaido  (widely  distribution  in
Hokkaido), Honshu: Far East.

Binlogical notes The pupac on submerged vege-
tation were collected during the period from May Lo
September, the occurrence showing two peaks, the
dirst heing in Mav and the second in August. No
larvae were found from October Lo February., The

first adults appeared in late May. Therefore, this

15

species seems Lo be bivoltine and probably overwin-
ters in the egg stage. Full grown larvae and pupae
attach to trailing grasses, especially on the underside
of dwarf reed leaves and stalks. They were found in
considerably rapidly flowing streams, often together
with the larvae of Simulivm japonicem and Helodon
milficanlis.  Biting habils are unknown.

Crietha rebunense ONO

[Japanese name : Rebun hososune buyu

Crotha rebunense ONo, 1979, Jap. [ Sawit. Zool., 30

(3): 243-254 (female, male. pupa, larva).

Hulotvpe  Female, in the Laboratory of
Entomology, Obihire University.
Type localitv: The Ohosawa River in the northern
part of Rebun Island, July 25, 1977 (1. OxOL
Distribution Hokkaido (Rebun Island, only known
type locality).
Biologieal wotes The life history and biting habits
During July. the full

the

Ohosawa River, and they pupated in late July.

ol this species are unknown.
found the

Full

grown larvae were in stream of
grown larvae and pupae attach to submerged reed
stalks, They occur in slowly flowing streams in

lowlands in a constantly windy area.

Tribe SIMULIINT GRENIER and RAGEAU. 1960

Key to genera of Tribe Simuliini
Adulis

. Frons shiny
Frons dull or half shing oo 2

20 Claw simple. Internal margin of anterior gonapo

physes almost parallel - Simulinem

Claw  with basal or median tooth.  Internal

margin of anterior gonapophyses not parallel -3

3. Claw with stout basal tooth. Inner margin of
anterior gonapophyses strongly concave, apical
part of gonapophyses strongly projected inward

......................................................... Cidagmin
Claw with small median tooth.  Inner margin of
anterior gf.m:ipn[}h}ysvs almost parallel or slightly

concave, apical part of gonapophyses rounded and
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2]

q

a9,

1

B

alightly bent outward -

Pupae

Hiroshi ONO

........ Gris

Cocoon high booth shaped, its frontal margin with

basket-worlk. Base of respiratory organ with half

rounded stem

-------- Crteiis

Caocoon slipper shaped or low shoe shaped, with-

out basket work, Base of respiratory organ simple

or small globular

2

Total number of tilaments varving from 4 ta 7, the

most common being 6. withoul petiole.  Ventral

plate with long. projected beak like ve

without dorsal processes oo,

Total number of filaments 6, always w

ntral arms,

Booplithora

‘ith petiole.

Ventral plate without ventral arms, with margin-

ally denticulate dorsal processes ------

.............. 3

Terga I1-VIII almost lransparent ; tergum VI

with distinct row of flat triangular spines along

anterior margin dorsally. Cocoon rather thin

waoven -

o COdagwiia

Terga I VI not transparent ; tergum VI with-

out row of flat triangular spines.  Coc

tHIElE ARERER e mse mmn s msms o s somen s

Larvae

‘oon rather

s Stmnlinem

Postgenal cleft deep, almost reaching to hind

margin of hypostamium -

-------- Connnes

Postogenal cleft not deep as above mentioned -2

Postgenal cleft longer than postgenal bridge

s Simunlinm

Postgenal cleft subequal or shorter than postgenal

bridge:-
Hypostomial median tooth prominent

Baoophthora

[Hypostomial median tooth subegual to outer lat-

eral teeth e

Genus BOOPHTHORA ENDERLEIN,

Boopltihore  ENDERLEIN, 1921, Deutsch

Waochenschr., 16: 199, Type species,

ervthvocephalim 102 GEER, 1776

- Odagmia

1921
Tievivitzl.

Stmaelliem

Boaplithorae yonagoense makunbel ONO
| Japanese name; Tsuya gashira huyu
Boophthora vonagoense makunhei ONO, 1977, fap. ]

Supil. Zool., 28 (2): 186 192 (female. male, pupa,

larval.

Halalvpe TFemale, in the Laboratory of Entomolo-

gy, Obihiro University.

Type locality Makubetsu, Hokkaido ; Small mine-

ral spring fed stream under the Makubetsu Terra-

ce, July 23, 1974 (H. ONO).

Distributing Hokkaido (Makubetsu.  Obihiro,

Shikaoi. Kamishihoro).  Original subspecies distri-

buted in Honshu, Shikoku.

Biological notes The eggs. larvae and pupae of Lhe
present subspecies are found in the small and slowly
running stream flowing under the Makubetsu Ter
race. The stream meanders with a sandy bottom
and grassy banks.  The larvae are found abundantly
from June to November, but they disappear during
the period from December to March. The occur-
rence of pupae shows two peaks. one being in July,
the other in October.  These [acts indicate that the
subspecies probably overwinters in the egg stage.
The eggs hateh in mid or late April and the first
adults appear in early June. During summer season
the larvae of this subspecies were found maore
abundantly in streams of warmer water temperature
than ather streams, such as the stream of Makubetsu
mineral spring.  Male adults are found on blades of
reeds in the daytime, and sometimes swarm in the
evening about Lo 20 m above the ground over small
shrubs at the grassland near the stream. Biting

habils are unknown.

Genus GNUS RUBTsov. 1940
Gaies RUBT=0V, 1940, Black Flies, in Fauna SSSR. 1
a5 lype species, Somulinm decimatun DOROGO
STAISKY, RUBTSOV and V9EASENKO, 1935 lorig

desig.),
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e dldaisens:

Kye to species

Females
Antenna uniformly brown to brownish black.  Blade
of maxilla with 23 25 retrose teeth. Maxillary

papl brownish hlack. Mandible with 52 55 serra-
tions,  Scutum covered with short, pale vellow

All femora and tibiac

hairs. Stem veins vellow,

whitish vellow to vellow.  Outer <ides of all tibiae
wilh whitish silver patches.  Fore basitarsus black,

basal halves of mid and hind basitarsi vellow
Terga VI VI shiny, sternite [T with whitish gres
pollinosity.  Ovipositor lobe broad, inmer margin
strongly concave and posterior margin slightly
convex.  Arm of genital fork slender having one
flat process distally.  Anal lobe subquadrate in
lateral and ventral view e daisense

sScape and pedicel pale vellow, basal 1 3 of first
flagellomere vellow, other flagellar segments dark
brown.  Blade of maxilla with 2o 2% retrose teeth.
Maxillary palp grey.  Mandible with 39 serrations,
Scutum covered with short, pale grev hairs. Stem
veins grey. All femora and (ibiae vellowish or-
whitish
VIV

hall shiny, sternite [T with pale yvellow pollinosity.

ange. Outer side of all tibhiae without

patches.  All basitarsi orange. Terga
Ovipositor lobe narrow, inner and posterior margin
Arm of genital fork broad. hav-
Anal

lobe broad. mitre shaped in lateral view and ellipti-

shightly concave.

ing one hlunt process projecting distally

cal in ventral view: e fulnipes
Males

Seutum covered with short, recumbent gold hairs,
Pronotum, front and side of scutum tinged with
clearly broad shiny whitish silver.  Legs hrownish

Outer side of all tihiae with whitish silver

Hind

blacl.

patches, basitarsus  elliptical,  flattened.

Ventral plate Y shaped. Median sclerite slender.
Total number of parameral hooks 25, parameral
plate triangulate, without spines.  Frontal margin

of cocoon with short, loosely woven basket work

Scutum covered with short, recumbent pale vellow

hairs. Ifront and side part of scutum does not
show silver polished pattern.  Legs greyish vellow,
Outer sies of all tibhiae without whitish patches.
Ventral

Total

Hind basitarsus parallel side {lattened.
rounded.  Median

number of parameral hooks 20, parameral plate

plate sclerite broad.

subquadrate with 2 long spines. Frontal margin of
cocoon with long tightlv woven hasket work ex

T T I e T T e e Sulvipes

Pupae

Respiratory organ consisting of one short half round-
ed stenn: 3 oventral trunks giving rise to 4 sub
trunks. each sub-trunk bearing a pair of filaments,
total number of filaments 8; 3 dorsal trunks bear-
ing sub trunk, with [urcation variegated, some-
times sessile, total number of filaments vary from b
to 8. Sternum VI without hooked spines.  Sterna
IV-VII without hooks oo duaisense

Respiratory organ consisting of 3 broad stems; venl-

ral trunk broadest, giving rise to 4 hroad and thick

filaments ; lateral trunk giving rise to 4 slender sub
trunks, each sub trunk bearing a pair of {ilaments,
total number of tilamets 8 : darsal trunk giving rise

1o 2 slender sub trunks, each sub trunk hearing a

pair of filaments, total number of filaments 4.

Sternum VI with a pair of strongly hooked spines,

Sterna IV-VIIT with

fulvipes

the tips directed anteriorly.

hooked spines

Larvae

Head spots usually distinet, surrounding  postero-

medial spots are slightly darkened. Inner margin

of postgenal cleft double curved  -ooooeeeeee dalsense

Head spots usually indistinet, surrounding area of

posteromedial  and  posterolateral  spots  clearly
Inner margin of posteenal clelt almost

e Julvipes

darkened.

straight distally, loosely curved basally

Conpars daisense TAKAHASI

“lapanese name : Daisen yamahuyu |
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Crnus dadsensis TAKAHASL 1950, [eon. Ins. Jap., p. 1558
(female, male)

Crnus daisensis, ONO, 1976, Res. Bull. Obihiva Univ.,
10: 253-269 (female. male, pupa, larva).

Simulion datsense. ORAMOTO. 1958, Yonago Med. | ..
9 (4): HE6-2T9.

Simutlinn (Grus) dasense, OGATA and 5AsSA, 1955,
Jap. 1. Sawit. Zool. 6 (10 10- 18,

Simulim (Grus) diisense, OGATA, SASA and SUZUKL
1956"'. The Japanese Black Flics and their control.
p. 89 (temale, pupa)

Holotvpe  Female, in Entomological Institute,
Faculty of Agriculture, Hokkaido University.
Tvpe focality Misasa, Tottori prefecture, Apr. 21,
1943 (H. TARAIIASL.

[okkaido Otofuke,

Obihiro, Nakasatsunai), Honshu (Tottori, Osaka.

Distribution (Kamishihoro,
Saitama), Shikoku (Kagawa), Kyushu (Kumamolo).
Biological notes  Younger larvae were abserved on
stone surfaces or submerged vegetation in slow and
rapidly lowing streams.  But full grown larvae and
pupae were crawded an twigs like substances or large
stone surfaces in the rapid stream.  The pupae were
found in middle July and middle September. Some
pupae which were collected from the upper streams
near Mikuni Pass (altitude about 900 1,000 m) were
much smaller than those of middle streams (altitude
350-400 m).

bivoltine and overwinters in the ege stage.

about This species is thought to be
Egges
hatch in late May or early June and the first adults
appear about the middle of July.  Biting hahit to
goat was observed, it did not attach to man, cattle or
horses (ONO, unpublished data). ORAMOTO (1958)
rcporlcd that this species is bivaoltine in this type

locality (Tottori Prel.).

Crates fulvipes ONO
Japanese name: Oshima-yama-buyu]
Guns fhelvipes QONO, 1978, Jap. [. Sanit. Zool,, 29 (1)

299-304 (female, male, pupa, larva).

Haolotvpe  Female, in the Laboratory of Entomolo-
2y, Obihiro University.
Type locality  Assabu, IHiyvama gun, Hokkaido ;

Hiroshi ONO

The left tributary of the assabu River, June 25, 1977
(H. Oxo
Iisiribution

Mokkaido (The Oshima

Assabu, Yakumoe, Oshamanbe, Kumaishi),

Peninsula ;

Biotogical notes  Full grown larvae and pupae
were crowded on twig-like substances and dead
leaves or debris. They were found in rapid, upland

streams taltitude about 300 500 m) about 2 to 3 m in

width and gravel bottomed. Biting habils arc
unknowin.

Genus ODAGMIA ENDERLEIN, 1921
Odlagmic ENDERLEIN, 1921, Deutseh. Tievivtzl, Wo

chewsch . 1o 1990 Type species, Simuliton arnal-

ol MEIGEN, 1818
hey to species
Females

Seutum with sparse pale yellow hairs throughout.
Only

dilated.

fore tibia with a silvery patch. Hind leg
Silvery patches on 2nd abdominal seg-
Anal lobe and
of

Arm of genital fork with

ment separated from each other

cercus slender in venlral veiw ;) apex cereus

quadrate in lateral view
distal process slender.  Spermatheca without retic

BlAle PAlLETIz st iishijimai

Sculum with densely fine golden vellow hairs and
Tibiae each

with a silvery patch on outer surlace.

with hlack hairs on prescuteller area
Hind leg
slender.  Silvery patches on 2nd abdominal seg-
ment connected with each other.  Anal lobe and
cercus broad in ventral view : apex of cercus round
in lateral view.,  Arm of genital fork with distal
process broad.  Spermatheca with weak hexago-

nal reticulate PALLEIM verworommmmmmresiom e kil

Males

Mesonotum shiny black, bare and without silvery
Mid Hind

femur and tibia strongly dilated.  Abdomen half

spol. tibia  without silvery  patch.

shiny, black ; segments 11, V VII without silvery

spots, Ventral plate narrow | ventral process pro
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slender. Parameral teeth short. Median sclerite

with & longitudinal Suture s gofell

Pupae

Head trichomes 1 pair.  Thoracic trichomes 1 pairs

simple, 2 pairs double.  Filaments grev, all b filam-

enls subequal in thickness. Tergum 1 without

tubercle and seta.  Tergum Il with 1 short spines
on either side. Terga VI IX with grouping warts,
Sternum Vo owith | hook and 1 long seta.  Sternum
VTIT BEE. ssesnesnsnmsasesmmsmsems ves s st anseen nishiiimai
Head trichomes 3 pairs. . Thoracic trichomes 6 pairs,
all simple. Filaments plae brown, lower 2 fila
ments slightly thicker than upper 4. Tergum |
Tergum I with b short
Terga VI IX

Sternum

with tubercles and setac.
setae and 1 long seta on either side.
with comhb like groups of minute spines.
Vowith 4 simple or bilid setae.  Sternum VI with

minute .‘Bllil'\(_‘S anid SeLae: sworseirvRTEER R T anleil

Larvae

Head spots usually indistinet and anterolateral and

posterolateral spots coalescent.  On the area poste
rior to eye withoul spot.  Hypostomial outer lat-
eral teeth and median tooth prominent.  Postgenal
cleft about 1.5 times as long as postgenal bridge .
elongate spot absent.  Posterior circlet with ahout

86 rows of hooks o sidstijimaai
Head spots very marked and not coalescent. On the
area posterior to eve with 2 spots,  Hypostomial
outer lateral teeth and median tooth not prominent.
Postgenal elell about 3.6 times as long as postgenal
bridge ; elongate spot present on either side of
circlet with about 80 rows of

cleft.  Posterior

hooks e okl
Oz nishiiimal ONO
[ Japanese name : Nishijima tsumetoge buyvul
Cledesgmive wishiiimar ONO, 1978, Kondvr, 46 (1) 4351
(female, male, pupa, larval.
Haolotvpe

Entomology. Obihiro University.

Female, in the Laboratory  of

Type localidy Tovo oka, Kmishihoro, Hokkaido ;

19
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jection ventrally ; teeth of dorsal margin broad,
dirccted postroventrally ; basal arms thick. Para-
meral teeth long. Median sclerite with a large
.......................................... covvens pishijimai
Mesonotum dull black covered with golden yellow

pubescence and with a pair of large silverv spots.

Mid tibia with silvery patch.  Hind femur and tibia
slightly dilated.  Abdomen dull brownish black ;
I, V-VII

dorsolaterally.  Ventral plate broad; ventral pro-

segments with silvery spots

cess projecting posteroventrally | teeth of dorsal

margin  slender, directed wventrallv ; basal arm

Sanke-uoppu stream, Oct. 10, 1976 (H.NO)
Hokkaido (Tokachi, Kushiro,

Nemuro | ; Kuril Isls.

Lyistribution
Bivtogical notes The occurrence of pupae on sub-
merged vegatation is tound during the period [rom
March to November, and especially shown by three
peake. the Nirst being in Aprill, the second in July and
the last in October, In Spring to Autum, the larvae
in various slages are overlapped, but the young larvae
are found only from December to February.,  There-
fore, this species seems to be trivoltine and probably
overwinters in voung larval stage. The first adults
appeared in late March.  The larvae and pupae are
found on trailing grasses growing abundantly on
sands slowly meandering streams of plain rivers.
Swarms of the larvae and pupae are often Tound on
the caddis fly sp.).

Serious hiting hahit to man was ohserved in early

nets of larvae (Rhyvacophila

Spring  and  mermithid  nematodes  often heavily

parasitize this species (ONO, unpublished datal.

Odagmia aokii TAKAHASI
“lapanese name: Aoki-tsumetoge-buyu
Odagmia cokic TARKAHASL 1941, Dns, Matswme., 150 86
a8 (female).
Odagmia aokil, TAKAHASL 1950, Teon. Ins Jap., p.
1557 (temale. male).
Odagmic ackii, Takanasy, 1959, [Must. Ins. Larvae
Jap., p. 635 (pupa, larva)l.
COlddagmin qokil, RURTSOV, 19591964, Simuliidae, 496

(female, male, pupa, larval.
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Odagmia aokii, ONo. 1978, Konlve, 46 (1): 43-51
(female, male, pupa, larva)l.

Stmulivem (Odagwiad aokit. OGATA and SASA. 1954,
Jap. [ Exp. Med., 24 325-333.

Simulium (Odagmial aokii, OGATA and Sasa, 1953,
Jap. J. Sanit. Zool., 5 (3, 1) 100-109,

Stmelim (Odagmia) ackii, OGATA and SASA, 1955,
Jap. J. Sanit. Zool., 6 (1): 1015 (female, pupa).

Simulivm (Odagmia) aokii, QGATA, SASA and SUZUKI,
1956, The Japanese Black Flies and their control,
pp. 81 82 (female. pupa, larva).

Simulivm  (Oclagmin)  aokil. SHOGAKL, 1906, Zool,
Mag., 65 (7); 18-24

Simuliem (Odagwiea) aoldi, ORI et al., 1968, Swuwil,
faguer. Ins., 13 (11 1 13 larva).

Simulivom (Odagnvia) ackit. TAKAOKA, 1976, fap. [
Sewil, Zaol., 27 (1): 380398 (female, male, pupa,
larva).
Holotype  Female, in the Entomological Institute,

Faculty of Agriculture, Hokkaido University.

Type

January 3. 1940 (11. AOK!.

Hokkaido (western Hokkaido,

Shiribeshi. Ishikari. Sorachi, [burl, Rumoi), Honshu,

focality  Tuvukani, Tottori Prefecture,

Distibution

Shikoku, Kvushu, the Nansei [sls.: Korea.
Biological naoles  larvae and pupa were observed
on submerged vegetation or dead leaves in lowland
streams exposed to the sun. Females of aokii have
been known bite man, cattle, horses and goats

(OGATA. 1955).

Genus SIMULIUM LATREILLE,
Stmaelim LATREILLE, 1802, Hist. nat. gen. part. Crus.
Ins., 37 426,

1802

Type species, Rhangio colombaschen-

sis FARRICIUS, [T84 (Orig. desig.).

Key Lo species

Females

1. Mesonotum, when viewed from in front dull grey
dusted, with 3 or & distinct black longitudinal
lines

Mesonolum, when viewed from in front without

— 20

s

such l.]?iﬁt‘”l AR T S L S RS S AR 4

Mesonotum  with 5 distinct black longitudinal

lines s SO RTCHIN
Mesonotumn with 3 short, distinet black longitudi-
TUEL THTTES o= vt ee rme e eeeenee e ee et ee e e se e s emneeenee s 9
Abdominal segments 11V dull black with clusters
of short brown hairs laterally <o horokaense
Abdominal segment [I with a pair of silvery spots

s prkkoense
Sternite VI submedially with a pair of clusters of
fairly long and thick black hairg:----e-eeee- ridThasis
Sternite VI submedially without such clusters of
L SN 5
Hind tihiae vellow with distal part black «--eeee- b
Hind tibiae black with extreme hasal part vellow
.............. A A T B R B S BT
Hind tibiae yellow with distal 1/2 brownish black
e e e e T e e e T R e e T Tl (H’H)‘(‘(ﬂl'h’ﬁ'
Hind tibiac vellow with distal 143 black

e fobetsHense
Males

Ventral plate roughly 'Y shaped or nearly trian-
G sweoswesms e mnsns ettt 0 8 S SR R T 2

Ventral plate broad, nearly rectangular or some-

what saddle shaped oo i g
Ventral plate nearly triangular with broadly
rounded ventral process oo, nikkoense

Ventral plate nearly Y shaped with long projected
ventral process
Dentate serrate of dorsal process directed out-
ward. Endoparameral organ with long and st-
ralght teeth oo tuhetsuense
Dentate serrate ol dorsal process directed inward.
Endoparameral organ with bhent teeth .- grakaware
Ventral plate saddle shaped with low median
process directed ventrad <o horakacnse
Ventral plate nearly rectangular with high madian
process directed ventrad -« oo 5
Ventral plate rectangular, longer than wide, only
slightly exceeding basal width of stvle and with
median process at most only moderately develop-

] cesen G R S R S }'(t,f)rmir:um
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Ventral plate rectangular, wider than length, style
not as above mentioned
Style with hasal protuberance strongly developed
and bearing several stout spines ; ventral plate, in
ventral view, with posterior margin slightly con-
vex ; median sclerite gradually widened towards
APEK oo U —— igpaiiliy
Stvle with basal protuberance only slightly de-
veloped and bearing several weak spines; ventral
plate, in ventral view, with posterior margin slig-

htly concave ; median sclerite broad, parallel

B T b e e R A R SRR BRI viefibasis
Pupae

Gill organ with 8 filaments---------omeeeeeee wikkoense

Gill organ with 6 filaments oo

Gill organ with broad base; upper 3 filaments

larger in diameter and longer than lower 3 ones

Gill organ with narrow base ; filaments not above
IV T T T T T e e 4
Thoracic trichomes 6 pairs, all long and branched
into 4-4. Cocoon with lateral windows
...................................................... faﬁrwi(‘mﬁ
Thoracic trichomes 3 pairs, all long, slender and
simple.  Cocoon without lateral windows
...................................................... Bovokise
Petioles of dorsal and ventral pairs of filaments
widely divergent, its angle usually greater than 90
degrees
Ietioles not so divergent, the angle between them
up to 90 degrees
Abdominal segments V1 VI dorsally with dis-
tinet row of flat triangular spines along anterior
margin, segment VIIT withoul bifid hooked spines
...................................................... arabawe
Abdominal segments VI-VIII dorsally without
row ol spines, segment VI with 10 bifid hooked
spines along the posterior margin - tobitsiense
Trichomes of head clearly shorter than those of
thorax ; terminal hooks small but distinct

......................................................... suzihii

Trichomes of head as long as those of thorax

1.

terminal hooks absent-----ooomermeirnnnn J
Larvae

Postgenal cleft triangular oo
Postgenal cleft spear head shaped ooy
Hypostomial setae 6 9 in number lying very close
to each other. Rectal gill lobes each with 6 9
secondary lobules ««revereiiien. Japonlcum
Hvpostomial setae 6 in number lving subparallel
Lo lateral margin on either side.  Rectal gill lobes
each with 3 secondary lobules --oeeeee horokacnse
Head spots distinctly negalive -ooooeeees 4
Head spots more or 1ess positive -
Posterior 1/2 of cephalic apotome clearly darken-
T AT R R e nikkoense
Posterior 1/2 of cephalic apotome not darkened,

central part of cephalic apotome peculiar darken-

Cephalic apotome with hexagonal tortoise shell-

shaped pattern -« arikaae
Cephali'(' apolome with distinct H -shaped pattern
...................................................... tobetsuense
Hypostomial setae  lying  parallel to  lateral

margin ; postgenal cleit moderately converging
with each other on basal portion, its greatest
width much longer than the distance between apex
of median tooth and posterior margin of hyposto-
PRELLETE: (60 0 e S e A TR R S s suzibii
Hypostomial setae lying shightly divergent poste
riorly from lateral margin; postgenal cleft slight-
ly converging with each other on hasal portion, its
grealest breadth much shorter than the distance
between apex of median tooth and posterior
margin of hypostomium - rifibasis
Somulivem fobelsiwense ONO

| Japanese name : Ezo hime-ashimadara-buyu|

Simueliem tobelsuensis ONO, 1977, Jap. [ Sanit. Zool.,

28 (3 263271 (female, male, pupa, larva).

Semulingm (Stmuelivm) venusiiom. KUWAYAMA, 1967,

[ns. Fauna S. Kuril Islands. 110.

Stmuellvm (Stmulien) venasbom, ONO, 1970, Kes. Bull,

Obihire Univ.. b6: 334 361, 362 367.
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Holotvpe
¢v, Obihiro University.
Type locality Makubetsu, Nakagawa, Hokkaido ;

The Tobetsu River at Satsunai, June 2, 1974 (H.

Female, in the Laboratory of Entomolo-

OKO).

Distribution Hokkaido (Tokachi, Kushiro,
Nemuro); Kurile Islands (Kunashiri), Sakhalin,
Far East.

Biological notes A large number of pupae attached
on submerged vegeration were found during the
period from June to October, the prevalence has two
peaks, one being in July. the other in September.
The larvae were found during the period from April
to November, bul absent from December ta March,
Theretore, this species is thought to be bivoltine and
probably overwinters in the egg stage. The eggs
hatched in late March or earlv April and the fist
The

larvae and pupae were found abundantly in sandy and

appearance of the adults was in late May.

slowly meandering streams of plain rivers and rarely
in highland ones. They are found attached to trail-
ing grasses and roots, especially on the reeds. Some-
times the males swarm in the evening about 1.5-2.5m
above the ground over small shrubs at the grass land
near the stream. DBiting habits are unknown.
Mermithid nematodes often heavily parasitize this

species larvae (ONO. unpublished data).

Stmulivem arakawae MATSUMURA
[ Japanese name : Hime-ashimadara buvu
Stmulium avakawae MATSUMURA, 1921, Dai Nippon
Gaichu Zensho, 1L p. 85 (female).
Stmulinm arakawae, DENTINCK, 1955, 406 MGL U S,
Army, pp. 23, Fig. 1 33 (female, male, pupa).
Stmulivm avakawae, RUBTSOV, 1959 1964, Simuliidae,
258-559 (female, male, pupa).
Stmuelinvm arakatwae, ONO, 1977, Jap. [. Sanil. Zool., 28
(3): 263-271 (female, male, pupa. larva).
Stmulium (Simulivwm) avakawae, ORI, UEMOTO and
ONISHI, 1969, Sanit. Injur. Ins., 13 (1) 1 13 (larva).
Stmulivm (Stwudicen) wrakawae, TAKAOKA, 1977, Jap.
S Sanil. Zool., 28(2): 193 217 (female, male, pupa,

larva).

Simulion  ipponese SHIRAKL, 1935,

Agr. Tathoku tmp, Univ., 16(1):

Memo.  Fac.

3970, pl 11, fig. 6;
XIIL figs. 1 6 (female).

Stwlivem (nec. SAY),

venustiem TAKAHASI,

Icong. Ins. Jap. 1559 (temale, male).

1950,

Stmulivmn (Simeclivm) venustwm, QGATA, 1954, Appl.
Zool.. 19 13): 136-141.

Simaeliem (Simwlinm) vcennstum, OGATA and SASA,
1955, Jap. J. Sanit. Zool., 6 (1): 10-18.

Simuddivm (Stmulivm) venustum. OGATA, SASA and
SUZUKL, 1956, The Japanese Black Flies and their
contral. pp. 166 (female, pupa. larva).

Swatvpe Female, in the Entomological Institute,
Faculty of Agriculture, Hokkaido University.
Type Hokkaido,
May 23, 1916 (5. MATSUMURA).
Distribution  Hokkaido (western Hokkaido, Shiri-

beshi, Ishikari, Sorachi,

focality  Sapporo, Maruvama,

Iburi, Rumoi). Honshu,

Shikoku, Kvushu, the Nansei Islands : Korea.
Biological nofes Pupae and larvae were attached
to trailing grasses, dead leaves and sticks in the
lowland streams varying from about 20 ¢m to about 6
m in width.  The larvae and pupae were found during
May 1o

[Hokkaido, often togenther with larvae of Cnetha

the period [rom september  in Western
uchidar, Comphosiithia shogakil and Odagmia aokii,
Females of this species have been reported to bite

man, horses, cattle and goats (OGATA, 1955),

Senlivon japonicm MATSUMURA
Japanese name : Ashimadara buvu]
Simacltoeme japoriciem NIATSUMURA 1931, 6,000 Tustr.
Ins. Jap. 407 (female).

Stmuliem japonicem, TAKAHASL 1941, Ins. Matsem.,
15: 86-88.

Stmadlivm japonicrem, TAKALIASL 1950, Icong. Ins
Jap., 1558 tfemale, male).

Simulvom  Japowicwm, TAKAHASL 1959, Illust. Ins.
Larvae Jap. 636 (pupa, larva).

Simuliven japonicum, BENTINCK, 1955, 406 MGL U, S,
Army, pp. 23, Figs. 1 33 (female, male, pupa).

Stmuliem japonicrem, RUIVTSOV, 19591964, Simulii-

dac, 540 541 (female, male, pupa).
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Semdianr (Stmation) japonicane, TOKUNAGA, 1943,
Med. Ent., 964.

Somulivem (Somueliien) japonicion, OGATA
1954, Jap. J. Exp. Med., 24 .

Simelivem (St} japonicient, OGATA

1955, Jup. . Sanil. Zool., 6 10 18

and SASA,

525 333

and SASA,

Sinudlione (Somaclieom) japoricum, OGATA, SASA and

SUZUKL 1906, The Japnese Black Flies and their

control.  pp. 166 (female, pupa. larval,

Seenel i (Steatiene) Jupontcion. OGATA, 1956, Jap. /.
Med. Sci. Biof., 9; 59 (9.

tSenl i) aponicant. OGATA. 1966,

123130

Stwnliton

Kownive, 31
Stwiel i (Stmtfiem) Juponicrene, ORIL UEMOTO and
(1): 1

Simetlieeme (Stweliom) aponicrn, KUWAYAMAL 1967,

ONISHI 1969, Sanif. Inuwr, Ins., 13 13 (larva)

Ins, Fauna S Kurile Islands, 110,

Stngeelivene  (Simdiom)  japonicum, TAKAOKA, 1974,
Jap. o Sawit. Zool., 25 (20 141 146,
Sivuelivm  (Sfmudinm) japonicrnr, TAKAORA, 1977,

Jap. [ Suwil. Zool., 28 (200 201 205 (female, male.
pupa, larval.

Stweelivne oshimanan SHIRAKL 1935, Mem. Fac, Sel.
Agr, Taihokw Dmp. Uni, 160190 (female).

Swvirlvpe Female, in the Entomological Institute,
Faculty of Agriculture, Hokkaido University
locality Haokkaido : Maruyama,

May 23, 1916 (5. MATSUMURA),

Tupe SApporo.

Distribution  Hokkaido  (widely  destributed  in
Hokkaido, including Rishiri and Rebun Islands).
Honmshu, Shikoku, Kyushu and the Nansei [slands:
Sakhaling Kurile ls., Korea. Far East.

Biological notes 1t s the commonest species and
widely distributed in Hokkaido,  Larvae and pupae
are found on various tvpes of substratum, mostly
from the surface of rocks and stones in swift streams
and cascades in mountainous regions, Y oung larvae,
full grown ones and pupae are found during the period
from September to late April, from late March to late
Mav and fram April to May, respectively. Females
ot the present species were already known to bite
man and domestic animals (OGATA, 1955, 1956). In

the Nanzor Ishands, TARKAORA (1977) observed that
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females of the present species are severe hiters of man
and catrle and also, although less frequently, goats,
cats, pigs, and chickens throughout the year. DBut in
Hokkaido, the author observed that females were
severe biters of man, cattle and horses only in late
Spring Lo carly Sumumer. Mermithid nematodes
often heavily parasitize this species (OXO, unpuhli-

shed data).

Stmulion horokaeise ONO
Japanese name : Horoka ashimadara buyu|

Stmeedivem horokaense QNO, 1980, Kowfvee, 18 (3 333

61 (Temale, male. pupa, larva).

Holotvpe  Female, in the Laboratory of Entomolo-
gy, Obthiro Univ.
Nukabira, Kamishihoro, Hoklkaido ;
1977 (H.

Tvpe locality
(io no sawa, in the forest, August 25,
ONOL
Distribution  okkaido (Eastern Daisetsu National
Parlk)
Biological notes The larvae of this species were
found in considerably rapid streams (altitude, about
600 900 m).  The streams were situated ina consider
ably hroad, rather gravel bottomed, and well shaded
bv a

common in the currents and they were found on the

mixed forest cover. The larvae were mosl
upperside of stones in swarming yvoung stage, and on
the underside of grass blades, dead leaves and other
debris in mature stage.  Crowded pupae were usually
foumnd on the undersides of sasa leaves or sticks that
were trailing at small falls or sharp turn points in the
streams, occasionally found on the underside of laree
stones at the upper or lower sides of small falls
and

This species 1= considered to he univoltine

overwinters in the egg stage. The eggs halch in
early May and the first adults appear in late July.
Massess of adults are found from early August to
carly September near the considerably rapidly runn-
ing streams of the forest. Young larvae of this
specics are found in company with full grown larvae
of Séneelioon Juponicim and Distosindinm daisetsense
from May Lo June, but by contrast full grown larvae

of this species are found together with young larvae
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of S, japonicwm and Frosimulivm  jezowicum  from
August to Seplember.  Serious biting habit to man
on near streams has been observed (ONO, unpublished

data).

Stmuelivem nikkoense SHIRAKI
[Japanese name : Kuro ashimadara-buyu]
Stmatlivm  nikkoense SHIRAKL 1935, Mem. Fae, Agr.
Tathokw Tmp. Unev. 160 190 (female).
(Stmuliem) nikkoense, TOKUNAGA,

Med. Ent., 964,

Someelinm 1943,

Simulium nocllert, TAKANASL 1950, Tcong. Ins. Jap.,
1668 (female, male).

Stmulinm  (Simatlivon) decoriem, OGATA and SASA,
1955, Jap. J. Sanit. Zoaol., 6 10-18.

Stpwlivem  (Simulivom)  decorwm, OGATA, SASA and

SUZUKIL, 1956, The lapanese Black Flies and their

pp. 166 (female, pupa, larval

Simulivm decovwn, BENTINCE, 1955, 406 MGL U, S.

conlrol.

33

Army, pp. 23. Figs. | (female, male, pupa).

Stmulivm deconon, TARANASL 1959, [ust. Ins
Larvae Jap., 636 (pupa, larva).
Stmuliom  argyreatum  riangulore RUBTSOV, 1959~

1964, Simuliidae, 558 (female, male, pupal.
Semutlivewn (Stmulinw) decorume, ORIL UEMOTO and

ONISHI, 1969, Sanit. Injur, fns., 13 (1) 1-13 (larva).

Holotvpe  Female, in Entomological Museum of the
Goverment Research Institute, Taihoku, Formosa.
Tuvpe locality Nikko, Tochigi Prefecture, July 3,
1911 (T. SHIRAKD.
Distribution  Hokkaido (Oshima, Hiyama, Ishikari,
Sorachi, Kamikawa), Honshu, Shikoku, Kyushu:
Korea.
Biological notes  This species has been taken only
rarely. breeding in lowland streams in the months
June through Scptember in Hokkaido,  Host prefer-
ence is unknown but a caplive lemale was induced Lo
bite and took a complete blood meal from a man

(BENTINCE, 19:0)

Stmeelivon suzwkil RUBTSOV
[ JTapanese name @ Suzuki-ashimadara-buyu

=

Simelivm swzekic RUBTSOV, 1962, Simuliidae, 525-526

Hiroshi ONO

(female, male).

St (Somulivom) suzakd, Orn, UEMOTO, and
ONISHE, 1969, Sanit,  injur, Ins.. 13 (1) 1-13

(larvae).

Simuliemn (Stmulivem) suznkr!, TAKAOKA, 1977, Jap. J.
Sawnit. Zool., 28 (2): 193-217 (female, male, pupa,

Stmuelium tuberosum (nec LUNDSTROM), TAKAHASL
19549, [llust. Ins. Larvae Jap., 637 (pupa, larva).

Stmmulinm tuberosum, BENTINCK, 1955, 406 MGL U, 8.
Army, pp. 23, Figs. 1-33 (female, male).

Simuelivm (Siwmelivem) fuberosum, OGATA and SASA,
1955, fap. J. SaFkit. Zoal., G: 10-18.

Simulinm (Stmeelivm) Luberoswm, OGATA, SASA and
SUZUKL 1956, The Japanese Black Flies and their

contral. pp. 166 (female, pupa, larva).

Stwulivm (Stmulivm)  rukvieense  OGATA, 1966,
Keantvee, 34 0 123130,
Halatype Female tlocation not known to the

author),
Type localily  Japan, detailed dala nol known to
the authar,

Hokkaido

Hokkaido in low land region, Oshima, Hivama,

Distribution tsouthern  and  central
Shirtbeshi, [shikari, Sorachi, Kamikawa), Honshu,
Kyushu and the Nansei Islands: Korea.

Biological nofes  Larvae and pupae are found from
trailing grasses, sticks and artificial debris in con-
siderably rapid streams. Biting habit of this species
has not been observed although biting collections
have been made on man and cattle in the Nansei
[slands (TAKAOKA, 1977).  However, in other localiti-
es af Japan. females of 5. suzukii have been reported
to attack man severely (OGATA, 1955). In southern
Hokkaido, females of S, siezukii have been observed
Lo attack mian and to bite man severely in the even-

ings of late August (ONO. unpublished data).

Stmulium rifibasts BRUNETTI
| Japanese name : Akakura-ashimadara-buyu |
Stmuelizom BRUNETTI, 1911, Rec. [Indian
Mus. 1 :

Simulivm yufibasis, RUBTSOV, 1959-1964, Simuliidae,

ritfibasis

283 288 (female).

554 555 (female, male).
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Stipatlne (Simelieon) vatibases, PURL 1932, Tndian |,
Med. Ked., 19: 899917,

Simuliwm (Simudinw) vutibasis. OGATA, SASA and
SUZUKL 1956, The Japanese Black Flies and their
control. pp. 166 (female, pupa, larva).

Stmutlinom (Strmuftum) vufibasis, Orll, UEMOTO and
OKISHL 1968, Senit. Dajur. Ins., 13 (1)1 13 (larva).

Stoetlivie (Stwulivomn) rufihasts, TAKAOKA, 1977, Jap.
S Sanit. Zool | 28 (2): 193 217 (female, male, pupa,

Tarval.

Siwmelioen } 5. BENTINCK, 1935, 106 MGL. U S
Army, pp. 23, Figs. 1-33 (female, male).
Hofotvpe  Female (location not known to  the
aulhor).
Type  locality Kurseong,  Darjecling,  India (.
BRUNETTI).
Diistribufion Hokkaido (western Hokkaido, Shiri-

beshi, Ishikari, Sorachi, Thurt), Honshu, Shikoku,
Kyushu and the Nansei [slands: Korea, India.

Biological wates Larvae and pupae are found fram
trailing erasses, sticks and dead leaves i swifl
suznkil was collected

mountam streams. Often, S

together with this species. [l has been reported that
females of S sfibusts bite man (BENTINCK. 1955
OoaTa et al, 1956) and goats (OGATA et al., 1956). In
=outhern Hokkaido, females of So ruefibasis have rare-
ly heen observed to attack man but will clearly bite
man in the evenings of late August (OO, unpublished

data).

The list of Simuliidae of Hokkaido
Family Simuliidae NEWAMAN, 1834 720
Subfamily Gymnopaidinae RUBTSOV, 1956 % 7+ 4
7o ihgy
Genus  Twannin STONE and JAMNBACK, 1955
rodas S alg
L Fepinwia cantoore OxO, 1977
S8 T i i S
Ll winnia subtibbelesi ONO, 1980
n 5 Wil A e S
Sublamily Prosimuliinae SMART. 1945 A £ 7 o ifie
Tribe Helodoini trib. n.  #nf o 2 4 4+ 72l

Genus Helodon ENDERLEIN. 1921 v 7 { o4 =

CaeR T
SHeladon mudiicanlis (POrov, 1968)
2 -4 BT
Tribe Prosimuliini STONE, 1964 =4 2%

Genus  Distosimadfm PETERSON, 1970
hhed4 72
dMNstosimulinm  daiselsense  ULNMOTO,
OKAZAWA and Onisi, 1976
At dd T
7 2ig

Genus  Prosimdinm ROUBAUD, 1906

S.Prostmulivn jezonicum MATSUMURA,
1931 4+~ =
6. Prosinadditon vezoense SHIKAKL 1935
i ]
T.Prosimuelion kavibacnse ONO, 1980
=P e I i i i 3
R vostmulioom sarirense ONQ, 1976
Tl T A A T
9. Prosimeedion apabnwm ONO, 1977
FoddFfyddFa
Subfamily Cnephiinae GRENIER et RAGEAU, 1960
Sl e
Genus Stegoplerna ENDERLEIN, 1930 v 2 s
WL Stegapicrna nukabivana ONO, 1977

il B T W Vi

b v R e By

A e

Subtamily Simuliinae SMART, 1945

Trihe Eusimuliini RUBTSOV. 1971
Genus  Fesimuliem ROUBAUD. 1906
T
VL Esimud e erfmoense ONO, 1980
g e e

Genus Montistmurdiom RUBTSOV, 1974

T4 Y )R

12 Maniisindivin sakhalingie (RUTSOV,
1962) #5322y 72

Genus Gomphostilhie LENDERLEIN, 1921
AR B gl s N -

Ls. Gomphostilbic shogakil (RUBTSOV, 1962)

Genus Cretha ENDERLEIN, 1921 v 7~z 7 28
. Cretha subcostatim (T AKAHASL 1950)

e B B i

4 3 o
15.Cuetha boldstemtbum ONO, 1978
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e T B B g
16.Cretha wehindat (T ARANAST 1950)
O O e e s
17.Cretha acmerim ONO, 1978
B g

1R, Crietha kot CUAKATIASL 1950

Tribe Simuliini GRENIER et RAGEAU, 1960 = -l
Genus Boaphthorae ENDERLEIN, 192]
20 Boophthore  vowagoense  makunbei QONO,
190F el g Ea
Genus Gras RUBTSOV, 1940 v 7 1 fg
2LGaus daisense TAKAHASL 195()
ouf g2 sedene P,
22 Conwes tufozpes ONO, 1978
B
Genus Odagmic ENDERLEIN, 1921
g et o o e

23, Odapmier vokil TAKAHASI 1941

Genus Sewurdivmn LATREILLE, 1802 72

0.8t tobetsuense ONO, 1977
w5 A

26,80l arakawae MATSUMURA, 1931

A0.50muluene japonicum MATSUMURA, 1931
P P AR

8.8l horokacrse ONO, 1980
R A T e A T

.Sl wikkoense SHIRAKL, 1935
Yo e T

0. Stmeeliven swzukii RUBTSOV, 1962
e ol e G e i

SLSimulntn rufibasis BRUNETTI, 1911

Fdy At s S

1IV. BIOLOGICAL STUDY IN
VETERINARY MEDICINE

RELATION TO

a) Materials and Methods

The materials vsed in this paper were collected
throughout Ilokkaido including Rishiri and Rebun
isles. The field work was carried out mainly from
1970 Lo 1979, and several methods were employed in
studying the distribution of the aquatic stages in both
time and space. The simuliid larvae and pupac of all
31 species were collected from many trickles. rivulets,
streams and rivers in Ilokkaido. The larvae and
pupae were reared in the laboratory. Females and
males were abtained by rearing and field collecting
waork.

[Lspecially, females of Simulindae were collected
and observed to bite man and domestic animals, being
an annoving species ol medical and velerinary im-
portance from Hokkaido.

h) General habit of hblack flies

Ouipasition and Hatching -

In some species Lthe first oviposition may be belore
a blood meal, and subsequent ones will be made
following blood feeding.  The eggs of some species
are laid i masses on floating vegetation or rocks
under the water, and others scattered singly dropping
to the bottom of the stream bed. They hatch inoa
few days. but some of them overwinter for seven
months aor more.

Laveal Habitat

The simuliid species are alwavs aguatic in the
immature stages, and the larvae require running
water for their development. Most of them need a
slow or fast steady current. They are found in all
types of watercouses from the merest temporary
trickles to great rivers, though each species tends to
They

are filter feeders and use their cephalic fans to strain

prefer one particular type of water habitat.

fine paticulate matter from the waler. ingesting the
filtrate and using the organic element in it as food.
Their predominant foods are found to be algae of
various kinds, especially diatoms @ rotifer eggs, des
mids and fragments of vegetable debris also oceur in
the gut contents (MarrLaND, 1966 ;0 CROSSKEY, 1973 ;
PETERSON, [956).  Therefore, feeding habits are con-

sidered to be omnivorous. Black-fly larvae are

26 —



Table 1. Larval habus of simelids i Hokkado
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Place v

atlac

nenl

slow wravel

slow

vapid aravel
vapid gravel
rapid Shone
rapid gravel
|:1J‘-H] slomne
tapid aravel
tapid wravel
S sand
SLow saml
LW sand
?“.“-\\- lrnl‘-"’l
SLOW sanil
slow samil
Slow samil
rapid saml
slow gravel
slonw sl
rapid sandl
rapicl gravel
rapul aravel
"h'\\

slow

slo

slonw sanel
rapel grinel
rapel privel
rapul pravel

!'_l[\lil i:]:‘,\l'l

rapitd gravel

stone surlace
.w'|1|1|1]vr;;r:-(| vegelation
stene surtace

stune surface

stone surtace

tratling vegeltabion
stone surlace

stone surlace

stone snrtace

SU hl]]l‘I.wa"II vegetation

lr.nhn;1 vegelalior

sthmerged vegetation
trailing vegetation

submerged vegetation
suhmerged vegetation

lf.’llJ.l;}J‘ vegelalion

veEely

suhmerge

Irailing vegetation
lrailing vegetation
Irailing vegetation
stone surlace

stubmerged vegetation

tratling vegetation

suhmoerged vegetannn

lranling vegstalion

lranling vegelation
tranling vegetalion
lranling vegelation
H.ni:lzg vegelalion

Iranling vegetation

tratling vegetation

May o June

May 10 June
Mav 1o June
Mayv 1o June
Man 1o June
Mareh 1o April
May to July
My 1o June
Mareh 10 Ot
Freh 1o May
May 1o el
Feb 1o ,\i(lj.
May 1o Ol
June o July
May 1o Uer
June b Sepl.
Mav o June
Mav o Gl

May 1o Oet

vl e
Sy o el
Sep. roy May

e
June 1 Augast
Mav te August
Mav 1o August

May 1o Aagusl

sometimes predaceous and may ingest small chirono-

mid larvae or indulge in cannibalism, swallowing the

very voung instars of their own kind (CROSSKEY,

1973).

There are a few aberrant forms (species of

Trwinnia) in which the cephalic fans are ahsent, feed-

ing then heing accomplished by scraping algal matter.

The cannibalism of Twinsnia larvae was reported by

the author (1977e).

Known larval habits of simuliids

in Hokkaido are summarized in Table L

Cocoon Spining :

(m)

GO0=1, 200
40-50
HO0-4900
HOO=1, 500
40=900
S00=6G00
HOO=1, 500
200-600
10-400
BOO-4900
10-300
GO0=1, 800
1040
A0=-900
10-50
30-1,500
10=-50
10=900
H=A1)
10-0o)
10-900
S00-600
300-600
A0-300
40-300
20-60
40-900
AO0=9(10
30-300
30=300
30-300

When the larvae mature. they spin various Lypes of

cacoons and pupate with head pointed downstreams.

These cacoons may he of anly a few Lhreads, a loose

mass of webbing or in a definile shape characteristic

tar the species.

The pupae are held in the cocoon by

means of spines or hooks on the abdomen and the

from the front of the cocoon.

iratory filaments on the thorax usuallv protrude

The pupal stage lasts
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Table [I.

Hiroshi ONO

Distribution of the black flies in each distrier and 1sland of Hokkaido

Island

Distries

Simulind species

[shikari

Oshima
Hivama

Hidaka

Kushiro

Sorachi

Ibur:

Sova

4+ | Shinhesh

Tunnnia canivora
T subtibheles:

Heladon multicanis

+

Distosimubium daisetsense
Prostmulivm jezonicim - 4+ + +
F. vezoense +
P karibaense f f

P osarurense

P oapoinum

Stegopterna nukabivana

Eusimultum erimoense

Meantisvmudinm sakhalinum

Clamphastilbia shogaki +
(netha subcostatim .
C. uchidai e

+ + + +
i

kotioi +
Y boldstemtnum

L acmertin

rebunense

RBoaphthara vonagoense

(Gnus daisense

(7 fulvepes +

g mia ackit 1 o4
O nishejimar

Simulium tobetsuense

S arakaswae A
S japonicum ool L o
S harakacnse

S wikkonse 4 | |
S Suzukii 4 |
S v frbases A

+
$ o g e
+ 4+
e e s
+ 1

from four days Lo a week or more, depending on the
temperature of the water.

Emergence and Mating :

The adults of most species emerge from the pupal
skin in a bubble of gas, and are able to fly immediate-
ly on reaching the water surface. In the natural
habitat emerging adults of black flies are observed to

take flight almost immediately upon reaching the

surface of the water, bul soon land to rest and dry.

Mating varies with the species, some species form-
ing male mating swarms, the females being recogniz-
ed visuallv, whereas others mate over Lthe water
surface by accidental contact, males staying on the
surface of leaves which are over the stream to wait
until females emerge.

¢) Geographical distribution and habitat segregation
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Geographical distr
I

Table |Il.

ihutien of the
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black flies lound in Hokkanlo

NOONTRIES

JAPAN (0Tl
T &
Simulud species 4 = = E o I
i - i oz T
& Z = i = = 2
Towdnnia caniznra |
I subtibh f
Helodon multicautis f |
Distosimudinm daisetsense +
Prosimulivm jezonicin | | + + t
‘i‘ % NN A | | }
f", v’\'(“a’lf"h'l"i'.\l' t
F o sururense
Foapornm -
Stevupier ne sikabiana —+
Ewsimndivm evimoense =
Maostisumicliom sabhalinm =
Cromphostitbi shogakil t + + =
Cuetha subeostation | | 1
O wchidal = | | 1
€. ko -~
O baledstontum =
Coaomerinm
"L‘, J'(‘E.'Jfﬂ.'ﬁ-‘.'.‘q“ =
Bouphtdiora vongor s
Crspen cdaisen s + = - —
br. Juloipes +
Odagmict avkis } + & - +
f.l_ ] 3‘}'.1”‘11,' Ml —
Stmidivm tobeistense 1 - =
-\“. aredb et = = =+ + = +
N japonicn + = 7t = t t t +
S e obkacnse 1
S onikkor i 1 | 1 + =+
S, stzukii i E 4 + =
8w fibasiz i | |
ol the black (lies in [Tokkaido Hokkaido. S, nikkoense, S. swzukil and S, rufibasis

Up Lo the present, a total of 59 simuliid species have
heen recorded from Japan. Among these only 31
species are found in Hokkaido. Table 1l shows the
distribution of the black flies in each district and on
the island of Hokkaido. As shown in Tahle 11 7
tezonicum, C. subcostalwm, C. wchidai, C. konol and S,

Japontcum are widely distributed aver the whole of

29

the of

Hokkaido, while 0. nishijimar and S. fobeisuwense are,

are found only 1n south western  part

on  the recorded only from eastern

Hokkaido.

Table ITT shows the geographical distribution of the

contrary,

black flies found in Hokkaido. At present, the speci-

s recorded only in Hokkaido are as follows: 7.
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Table [N. Habitat segregation of the bla .« wies i Hoklkaied:
Elevation of stream *
e
=3 - s
Simuliid species = = @ 2
| = B ¢ i
s 3 4 = = =
= 5 = = 7 = 2
Trwinnia cant: = | o |
T subtibbofes J=+- +4 |
Hetodon seulticantis | i g
Distostmudiom darsetonse ot - +
Frosimulivm wsonwm - i f +
FLoyesoense | AL | I
. karibacnse | AL f o
P sarurense i L 0 | 4
P apoinum Lo, + . | 4
Stesoptes wa ukabivana et |
Fusinmntinm erimos 4 | s }
Montisimudivm sabhalinim + 4+ b
Crom phostitbia shogabil b [
Cuetha swbeostatiom b =1 } + |
C wchicai -+ t f -+ |
. konoi + bl | | o
O baldstemtium Je=thn i
" acmertion o szl
' rebunense ool 4ol
/;r;r’.‘ﬁ;”i!'n‘:‘:’i.’ G NI O S = S e Lo f
Ciuus dalfsense 1L SIS E | t
e, frlvipes | et a2
Ubagmia kil e pdl + e
(L meshijfinmr 4 A jodh
Simulien tobetspense L | | |
S arakawae et | . 1
S, dapanicum 4+ e
S hovokacnse b - I +
S, nikknense | VS L
S suzukin + | =C f
S v fibasis + et £ s

2ol Table 1

cantvara, T. subtibbelest, D, daisetsense, P. karibacnse,
P. sarwrvense, P.oapoinwm, S, nukabirana, B, evimoense,
C. boldstemtum, C. acmeriveme, C. rebunense. G, fulvip-
s

Larval and pupal habital segregation of these 31

an

spehies are noted with elevation and characteristics
Table 1V. The different

habitats studied may be grouped into three major

of streams as shown in

categories, dependent chieflv upon elevation as

fallows
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Upland: The study location ahove the critical
elevation. or without regard to clevation, the water
from the major area of watershed coming [rom
Springs.

Semi-upland : The study location below, hut major
area of walershed ahove the critical elevation.

Low land : The study location and the major area
of watershed below the eritical elevation.

From the point of view of their width, streams may
he divided as follows:

1. Rivulets of a temporary nature. up to 0.01 0.5m
wide, where Twinnia canivora, Monlisimuliom sakha

fivanr, Cactha boldstemtuwm, C. wemerfum breed
2. Rills and ditches of a artifical current, up Lo 0.3
[0m wide, where Boaphihora vonagoense, Odagiia
wishirima breed.

2 Small streams of 0.5 L0 m wide, where Gomplio
stithia shogakii, Cretha wchidai, C. subeostatum hreed.

4. Medium sized streams of 1 3 m wide, inhabited
by O sehunense, S. Jupoiicu.

5. Wide strems over 3 m, where several species of
Genus Prosimd i and Genus Sowaedivin oeeur.
d) Biting habits and the relationship to veterinary

medicine

Black flies have recently begun to be intensively
investigated because of their role as bloodsuckers and
transmitters of diseases in various parts of the world
(ANDERSON et al., 1961, 1463 ; CARLSSON, 1962 FRE
DEEN, 1956 0 JAMNBACK, 1973
19%0a, b, 19774, b: RupTsov, 1957, 1954- 1964 ;

PETERSON, 1956, 1962,
SHE-

1965

WELL, 1952, 1958, 1959: SOMMERMAN ¢t al.,

STONE, 1961 ZWICK, 1974).  Although the females of

most species are bloodsuckers, there are some that

are not. The great majority of them hite and suck

the blood of warm blooded vertebrates.  As a conse-

quence of this feeding habit black (hies are able Lo
transmil several pathogenic organisms, and some
species are incriminated as vectors of skin inhabiting
filarial nematodes of the genus Ouchioceren DIESING In

mammals including man and of protozoan blood

parasites of the genus Lewcocytazann ZIEMANN among

birds (BLACKLOCK. 1926 CRISE. 1956 CROSSKEY,

1973 0 DALMAT, 14905); they are considered to be
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natural vectors of avian lypanosomes (BENNETT,
1961).

philic black flies are reputed to be involved in the

Viruges have been isolated from some ornitho-

transmizsion of myxomatosis virus among Australian
rabbits (MYRYTOWYCZ, 1957).  Black flies are also
known to transmit eastern equine encephalitis virus,
vesicular stomatitis virus and filarial nematode,
Setrati cquina, that infests horses (ANDERSON et al.,
1961 : FERRIS et al., 1950).  Apart from their role as
transmitters of human, bovine, equine and avian
diseases the black [lies can have very serious and
harmtul eftfects on man and domestic animals because
of their severe biting attacks, especially at times
when mass outhreaks occur or when seasonal abun-
dance is at its peak. Thev mayv then have a delete-
rious economic effect on, for instance, the lumbering
and tourist industries, on the health and milk or meat
vield of livestock, or on the ege laving of poutry.
Certain species may occur at times in enormaous
numbers and their bites produce and their biles pro-
duce an allergic reaction that may he very severe in
man and cause the death of many domestic and wild
mammals.  Some people reacl very severely to re-
latively few bites,  Even when the black flies do not
bite they can be very annoying by gelling into eyes,
ears and nostrils.

The host preference of most of the species of black
[lies are not well known, but a number of black (ly
species are known to bite man, horses, mules, cattle.
sheep, goats, pigs, b.rm\'n bears, squirrels, turkeys.
ducks, chickens and other animals. Another inter-
esting biting habit was noted by PETERSON (1956),
whao found a species of Simulium feeding upon ants.
The other records of feeding upon the chrysalids of
butterfly, Neophasis menapic FLEDER and caterpillars
of moth, Smeriathus planss WALK, imago of moth,
Steveropus Jugi persinedlls BUTLL, have been noted by
ITAGEN (1883), JospIns POMEROY (L887) and IRy
(1413), but those records seem to be doubtful, hecause
no such observation has been reported after their
publications.

In Japan, the biting habits of <imuliids have been

investigated in Honhsu, Kvushu and the Nansei [s-
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lands (BENTINCK. 1955; OGaTAa et al, 1956 ;
Takanast, 1950; TAKAOKA, 1977b). In Hokkaido,
these habits have been insufficiently investigated
(MATSUMURA, 1921, 1931 ; SHIRAKI, 1935 ;
TAKAHASL 1950, 1959), but the author observed that
species that attack man are Prosimulium jezonicum,
Odagmia aokii, Odagimia nishifimai in late Spring,
Prosimulium  yezoense, P apoinum, P. karibaense,
Simulivm avakawae, S. japonicum in early summer, S.
horokaense, S. suzikil, S, rufibasis in late summer and
early autumn. Twinkic canivora and Stegapterna

nitkabivana rarely hite at high altitudes, and 5. wi

Tahle V.

kkoense rarely at low altitudes. Even though some
species af black flies rarely or never bite man, they
may, nevertheless be very pestiferous.

According to the author’s observalion, the species
of black flies that mainly attack cattle and horses in
the meadows and pastures are as follows:
Prosimulium jezonicum, P. yezoense, Odagmia aokii,
Stmnlium arakawae, 5. japonicwon. S. suzukil and S.
rutibasis.  Especially, the great numbers of females
of S. japownicwm are found flying about the body of
horses and cattle, affd biting near the ears and nipple

in early summer. Gnrus datsense was found [lying

Known host amimals of simulids i Hokkaido,

simulnd species

Vertehrate host

Main relerences

Trinnta canivara Man
T subtibbeles:

Helodon multicanlis

(Unknown)
(Unknown)

Distosimilinom deiselsese (Unknown)

Prosimulinm jezanicum Man, horse,
P. yvezaense Man, horse.
P, karthacnse Man

P, sarurense (Unknown)
P apoinum Man
Stegopterna nukabivana Man

Ensimnlivem evimosn s (Unknown)

Manticomudivm sakhalinem (Unknown)
Unknown)

(Ur:ku-)wn)

Ui phostitia shogak
Cnetha subeostatum
O boldsteption

. nehidar

C. acmeriom

€. konat

(Unknown)
(Unknown)
(Unknown)
(Unknown)
(Unknown)
(Unknown)

C. rebunense
Boaphthiora vonagoense
Genes darsense Goal
Or, futvipes (Unknown)
Oddagma aokli
0. nishijimen Man
Stmulinm tobetsiense (Unknown)
S, arakazos
S Jeepreonic e
S horekacns Man
5. nikkoense
S suznkit

S riefilrasis

cattle

cattle

Man. horse. cattle

Man. horse, cattle

Man, horse, cattle. pig. goat, cal and chicken

llorse. cattle. man
Man., horse, cattle

Man. f‘.urr‘-u, (‘mt':f', guaat

ONO. 1977
ONGL 19800
ONGL 1976h
UeMoTa el al.. 1976
UGATA et al.. 1956
OGATA et al. 1956

One. 1980a
ONeG. 19764
Ono. 18771
(N, 1977a
(NG, 1980b
ONe. 1977¢
OGATA et al, 1956

OGATA ot al., 1956
Ui, 1978h
TarRAOKA,
1978h
Oney, 1979
UL 1979
ORaMaro, 1938

ONo, 1976k

19%76a
CINEY,

ONaL o 1978¢
QGATA e al. 1956
ONO. 1978a
(yo, 1977b

BENTINCK. 1955
FAKAOKA.  1977a

Oxo 1480b

2 QGATA ot al..1956
BENTINCK., 1955
Gaara, et al. 1956

az —
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ahoul the body of goal, rarely biting, bul not attack-
ing man ar cattle at Kamishihoro (ONO, unpublished
datal.  Known host animals of simuliids in Hokkaido

are summarized in Table V.
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