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INTRODUCTION

Little has been known on the species of chironomid midges breeding in the rivers
and streams of Japan and the Orient, and their distribution in relation to the degree of
pollution with sewage waters. A survey of chironomids breeding in a tributary of the
Tama River was made on 17 August by Sasa, Yasuno, Ito and Kikuchi (1980, Part 1)
by collecting bottom samples at 6 stations of Minamiasakawa, and descriptions of adults
and some immature stages of 20 species of the subfamily Chironominae were made by
Sasa (1980, Part 2). This paper deals with description of additional species (mainly
members of subfamily Orthocladiinae) recovered from the same samples as reported
in the previous papers (Part 1 and 2). Methods for collection, rearing and examination
of specimens are the same as those reported in the previous papers by Sasa (1979, 1980).
The numbers of adult chironomids recovered and identified from samples collected at
Stations from No. 1 to No. 6 are given in Table 1.

As shwon in this table, altogether 19 species of the subfamily Orthocladiinae and
3 species of Tanypodinae have so far been identified by the author as being recovered
from bottom samples collected at the six stations in a single survey carried out on 17
August 1979, In the present paper, accounts are made on 13 species of the former
subfamily, and descriptions of species of the genera Coryroneura and Thienemaniella
as well as those of the subfamily Tanypodinae will be made in another paper now in
preparation. Of the 13 species discussed in this paper, six had to be described as new,
two were identified as being the same as those described by Tokunaga (1936, 1939)
from Kyoto area, and 5 were treated tentatively as being the same as those found and
described from Europe or elsewhere,

It has again been shown in this survey that each species of chironomids has its
specific habitats along the river highly correlated with the degree of pollution with
sewage waters. Species such as (1), (2), (8), (9), (11), (13) and (14) obviously prefer
unpoiluted mountain streams as their larval habitats, while others like (4), (5) and 12
breed selectively in the more polluted parts of the river. Very interesting is the fact
that some species like (3), (6, (7), (15), (16), (18) and (19) are found in the interme-
diate zones between the extremes, which again suggests that chironomids will possibly
be used in near future as excellent and sensitive indicators of the degree of water pol-
lution with sewage waters.



Table 1.

Numbers of males (M: left) and females (F: right) recovered

from samples collected at six stations of the Minamiasakawa
River, 17 August 1979

Species

1 2

Station Number
3 4

5 6
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DESCRIPTION OF SPECIES

(13  Brillia japonica (Tokunaga, 1939)

Materials studied. A male, emerged on 22 August from a sample collected on 17
August 1979 at Station No. 1 of Minamiasakawa, mounted in gum-chloral together
with associated pupat skin (No. A53:81). In addition, the following specimens were
recovered from materals collected on 12 December 1979: 3 males and 2 females (all
associated with pupal skin, one also with a larval skin) emerged from samples collected
at Station No. 2 and No. 3; 2 pupal skin, both associated with larval skin, collected
on 30 December and 2 January, from samples of Station No. 2.

Males collected by the author at the type locality of Kibune, Kyoto, on 3 November
1976, were also available for this study.

Male. Body length 3.24 mm in the summer specimen, 4.38—4.74 mm in the
winter specimens. Wing length 1,80 mm in the summer specimen, 2.16—2.27 mm in
the winter specimens. Ground color of scutum yellowish brown, scutal stripes dark
brown and well defined, scutellum brown, postnotum dark brown, halteres white, leg
segments almost uniformly brown, wings brownish in reflecting light; abdominal ter-
gites mainly dark brown.

Head in Fig. 1-A. Antennal flagellum 13 segmented. AR 0.54-0.76 (0.65 in
average of 4), with some 10 long curved sensory setae near the tip (Fig. 1-B). Eyes
bare and with a long and narrow dorsomedial projection, only narrowly separated from
each other, ER values very small, 0.16—0.22 (0.20 in average of 4). Supraorbital setae
numerous, 20—30 on each side in multiple rows (25 in average of 4 pairs), Clepeal
setae 22--32. Palp 4 segmented (84, 150, 150, 176 microns).

Thorax in Fig. 1-C. Antepronotum well developed, separated in the middle, with a
row of 10—15 dorsal setae along the entire length on each side and a group of 14—17
lateral setae near the ventral end (the presence of setae on the dorsal part of antepro-
notum is characteristic of this genus). Scutum without dorsomedian setae, with numer-
ous (58-83) dorsolateral setae in double or triple rows on both sides (all arising from
a large pale pit}), and 14—26 supra-alar setae on both sides. Scutellum with 40—61 setae
in irregular rows. Wing venation in Fig. 3-A and Table 2-1. Wing membrane brown in
reflecting light, thickly covered with numerous macrotrichiae. Squama fringed with
22-27 setae. Anal lobe rather flat. R 1 and R 4+5 closely set, R 243 absent. Costa
slightly produced beyond end of R 4+5. fCu slightly beyond r-m. Cu 2 only slightly
bent.

Relative length of leg segments in Table 3-1. fLR 0.83, 0.80 (relatively high),
mLR 0.50, 0.49 (relatively low}, hLR 0.54, 0.54 {only two specimens were fitted for
measurements of leg ratios). Front tibia with one long spur (51 microns; Fig. 1-F);
middle tibia with two long spurs, both sinuate and barbed (60 and 56 microns), and
a terminal comb composed of 8 simple, separated spurs 72—44 microns long (Figs.
1-D, E). Tarsi | with relatively long beards, fBR 3.1, mBR 4.2, hBR 3.9. All legs with
well developed claws and empodium, and with a pair of small pulvilli (Figs. I-H, I).

Abdominal tergites with numercus long setae distributed almost evenly on the
entire surface. Hypopygium in Figs. 2-A, B, C. Ninth tergite with a reticular area in
the middle, and with about 14 long hairs on both sides. Anal point absent.

Gonocoxite nearly cylindrical, and with a long, fingerlike inner lobe bearing some



(VI-d). Tergite VII with a large spinulous (not spinose) area covering almost the entire
surface, and a row of large, stout and pigmented spines along the caudal margin (-c).
In addition, tergites LI to VII with a pair of lateral longitudinal spinulous areas. Ter-
gite VIII with a large central spinulous area, and a transverse row of large, stout and
pigmented spines along the caudal margin (Fig. 4-E). Sternites II to VIII with a large
central spinulous area (-v}; in addition, sternites 1V, V and VI with a pair of whirllike
spinose areas in the caudolateral corners (IV-w, V-w, V1-w); sternites VII and VIII with
a row of large, stout and pigmented spines along the caudal margin, similar to that seen
along the caudal margin of the respective tergites. Segments II to VII with 4 pairs,
segment VIII with 5 pairs of lateral hairs, among which those on segments VII and
VIII are long and filamentous {L-type), while those on the more proximal segments
are short and simple (S-type). Terminal segment (Fig. 4-E) with a spinulous area both
on tergite and sternite, a pair of triangular anal fins each bearing 3 stout and hook-like
setae 114128 microns long (Fig. 5-1), and 1830 long and filamentous fringe hairs.

Larva (description based on 4 larval exuviae associated with pupal exuviae and
adult males). Head capsule about 0.80 mm wide (when dissected and extended) and
0.55 mm long (from basal margin to base of antenna), Antenna 5 segmented (63,
8, 24, 12, 7 microns; Fig. 5-E); segment 1 1.24 times as long as combined length of
segments 11—V, with a ring organ near the base; segment II very short, nearly as long as
wide, Lauterborn’s organ vestigial, situated at the tip of segment Ill; antennal blade
striated and very long, (72 microns), 1.41 times as long as combined length of antennal
segments [1-V. Mandible 174 microns long and 67 microns wide, with 5 cutting teeth,
a long accessory blade (30 microns long), and mandibular brush (Fig. 5-E). Labial
plate with 12 teeth, the middle teeth paired and wider than the other pairs (Fig. 5-A,
drawn by combining two separated head capsule of larval exuviae). Maxilla in Fig.
5-C. Dorsal aspect of labrum in Fig. 5-B. Ventral aspect of labrum, premandible and
epipharynx in Fig. 5.C. Anterior pseudopods with comb-like claws of varying sizes
(Fig. 3-F). Preanal hair tufts composed of 8 strong and long hairs and two shorter
hairs arising from a roughly cylindrical base nearly twice as long as wide (Fig. 5-G).
Posterior pseudopods with claws and basal spines as in Fig. 5-H.

Discussion.  Brilfia japonica Tokunaga was described by Tokunaga (1939, p.
306) as a new species with male and female collected at Hachijo, Kibune, Kitashirakawa
and Yamashina of Kyoto Prefecture. Morphology of pupa and larva is newly described
in this paper.

Male of this species is morphologically a typical example of the genus Brifliz Kief-
fer as defined by Brundin (1936, p. 68), since eyes are bare and with a long dorsolateral
projection (Figs. 1-A, 3-B), antepronotum is well developed but widely separated in
the middle and with numerous dorsal hairs (Fig. 2-F), scutum without dorsomedian
setae and with numerous dorsolateral and prealar setae in multiple rows (Figs. 1-c, 3-DJ,
wing with numerous macrotrichiae, anal corner rather flat, R 2+3 absent, terminal spurs
of tibiae are all well developed, strongly sinuate and with basal barbs, pulvilli are pre-
sent but very small, abdominal tergites covered almost evenly with numerous hairs,
hypopygium without anal point, gonocoxite with a long finger-like inner lobe, and
gonostylus is forked into a longer and a shorter arms (Fig. 2-A).

Female of this species can be separated from those of other co-existing species
by body coloration, absence of dorsomedian setse and presence of numerous dorso-




15 short and orally directed setae on the distal half (Fig. 2-D). Gonostylus bifurcate,
the accessory arm about 2/3 as long as the main arm (Fig. 2-E).

Female (description based on a single specimen emerged from the winter collec-
tion, which was first examined dry on a pin, and later boiled in alcali, dissected and
mounted in gum-chloral). Body length 2.44 mm (measured as a dry specimen). Wing
length 2.40 mm. Body coloration as in male, ground color of scutum yellowish brown,
scutal stripes dark brown and well defined, scutellum brown, postnotum dark brown,
halteres yellow, wing membrane slightly brown in reflecting light, legs almost uniformly
brown, abdominal tergites dark brown.

Head in Fig. 3-B. Eyes bare, with a conspicuous dorsomedial projection, ER 0.27,
Antenna composed of a disc-like pedicel bearing 4 long setae, and 5 additional flagel-
lar segments (101, 60, 72, 72, 72 microns}, the last segment with a long subapical seta
(92 microns; Fig. 3-C). Palp 4 segmented (82, 200, 186, 260 microns). Supraorbital
setae 46 on each side. Clypeal setae 36.

Antepronotum well developed, deeply divided in the middle, with 30—33 dorsal
setae, and 11—13 lateral setae (Fig. 2-F). Scutum without dorsomedian setae, with
107 or 112 dorsolateral setae on one side, and 27 or 30 supra-alar setae on one side.
Scutellum with 88 setae in multiple rows, some arising from large pits and others from
small pits (Fig. 3-D). Wing in Fig. 3-A and Table 2-1. Squama with 23 fringe setae.
Anal lobe rather flat, Wing membrane slightly brown under reflecting light, thickly
covered with numberous macritrichize. R 1 and R 4+5 closely set, R 2+3 absent. Costa
slightly produced beyond tip of R 4+5. fCu slightly beyond r-m. Cu 2 almost straight.
Relative length of leg segments in Table 3-1. fLLR 0.74, mLR 0.44, hLR (.49 (all smaller
than in male). Front tibia with a long and sinutate terminal spur (53 microns; Fig. 3-E).
Middle tibia with two relatively long, stout and sinuate terminal spurs (58 and 62 mi-
crons; Fig. 3-F). Hind tibia with a long terminal spur (88 microns), a shorter terminal
spur (58 microns), and a terminal comb composed of 8 simple and separated spurs (60—
80 microns; Fig. 3-G). Tarsi with relatively long beards, fBR 2.5, mBR 3.4, hBR 3.2.
All legs with well developed claws, empodium and a pair of small pulvilli (Fig. 3-H).
Spermathecae small and colorless, one 55x48 microns, the other 77x89 microns (Fig.
3-1). Cercus earshaped, 150 microns wide and 65 microns long (Fig. 3-J).

Pupa. Length of abdomen 3.16—4.38 mm (3.70 mm in average of 7). Color of
pupal skin brown, with a narrow dark brown band along oral margin of zbdominal
tergites [I—VI. Thoracic respiratory organs very short and spine-like with a few bards
on the surface, 58101 microns in length (89u in average of 7; Figs. 4-A, B). Distribu-
tion of spines, spinules and hairs on abdominal segments in Figs. 4-C, D. Segment
I without spines and spinules. Tergite II with a large spinose area {Il-a, b, ¢) covering
almost the entire surface excepting the lateral parts, and a transverse band of large,
recurved spines along the caudal margin (II-d), composed of 87-146 (108 in average
of 7) spines arranged in double or triple rows, each spine measuring about 20 microns
in length. Tergites II, IIL, IV and V with a large spinose area covering almost the entire
surface (-a, b, c), and a band of numerous small recurved spines in multiple .rows on
the intersegmental membrane (-d). The spinose area on tergite VI is divided roughly
into three parts, the basal part (VI-a} bearing small spines about 5 microns long, the
middle part beafing longer spines about 12 microns in length (VI-b), and the caudal
" part bearing largest spines about 20 microns in length (VI-c), the intersegmental mem-
brane is devoid of spines such as seen on segments IV—VI, but bears numerous spinules
lateral and prealar setae on scutum, presence of numerous macrotrichiae on wing mem-



brane, by leng and stout terminal spurs especially on middle tibia, etc. The pupa is
characteristic in the structure of thoracic respiratory organs (Figs. 4-A, B), in the pre-
sence of strong spines along posterior margins of sternites VI, VII and VIIL, and in the
presence of three stout, hook-like but short setae and long, filamentous fringe hairs
on the anal fins (Fig. 4-E). In the larva, especially characteristic are the structures of
appendages of the labrum, the paired central teeth of mental plate, and the long and
cylindrical basal tubercles of the anal hair tufts.

Tokunaga (1939) recorded two species of Brilliz from Kyoto area, B. modesta
(Meigen) and the present species. They can easily be differentiated by the relative
length of the two arms of gonostylus, being almost equal in the former but the acces-
sory one is conspicuously shorter than the main arm in the latter.

Brillia japonice is apparently a species whose larvae develop in relatively oligo-
trophic or unpolluted part of a river, and the present specimens were collected only
from Station No. 1 in the summer survey, and from No. 2 and No. 3 in the winter survey
of the Minamiasakawa River. A large number of males of this species were collected
by the author in November 1976, while swarming on the bank of a mountain stream
at Kubune, Kyoto, at the type locality of Tokunaga’s original description,

(2) Eukiefferiella ramaflavus, sp. nov,

Materials studied. Holotype: a male, emerged on 20 August 1979 from a sample
collected at Station No. 2, mounted in gum-chloral (No. A53:21). Paratypes: a male,
same data (AS53:22); two females, emerged on 20 August and 25 August from a sample
of Stations No. 2 and 3, respectively (A53:26, 27); a male and a female emerged from
a sample of No. 2, and a female emerged from a sample of No. 1, all fixed on pin. A
male pupal skin collected 20 August from a sample of No. 3 (A53:28). A female pupa,
dead just before emergence, collected 25 August from a sample of No. 3 (A53:30).

Male. Body length 1.66 and 1.68 mm. Wing length 1.08, 1.05 and 0.98 mm.
Ground color of scutum yellow, scutal stripes brown, scutellum yellow, postnotum
brown, halteres yellow, legs brownish yellow, abdominal tergites brown. Head as in
Fig. 6-A. Antennal flagellum 13 segmented, AR 0.37 (holotype) and 0.38, apical seg-
ment with about 1Q terminal sensory setae 20-23 microns long (Figs. 6-A, B). Palp
4 segmented (26, 55, 77, 118 microns). Eyes bare, widely apart from each other, reni-
form, dorsomedial process practically absent, ER 1.24 and 1.50. Clypeal setae 6. Supra-
orbital setae 3 or 4 on each side.

Antepronotum well developed, with 2 lateral setae, dorsally bare, Scutum with-
out dorsomedian setae, with 8 dorsolateral setae on each side, and with 3 supra-alar
setae on each side. Median scutal stripes united in the middle, Scutellum with 4 or 5
setae in a single transverse row. Wing as in Fig. 8-A and Table 2-2. Squama with 4
setae. R 2+3 absent. fCu much beyond r-m (52%:41%). An not extending beyond
fCu. Anal lobe of moderate size, Relative length of leg segments as in Table 3-2,
fLR 0.86 and 0.89 (relatively high as a member of Orthocladiinae), mLR 0.47 and
0.51 (relatively small}, hLR 0.59 and 0.58. All femora and tibiae with long hairs; those
on hind femur, for example, 85 microns long and 5.7 times the diameter of the seg-
ment, those on hind tibia 120 microns long and 12 times the diameter of the segment.
Tarsus [ also with relatively long hairs, fBR 2.8, mBR 3.2, hBR 4.6. Front tibia with
a long apical spur 33 microns long (Fig. 6-C); middle tibia with two short apical spurs



20 microns and 23 microns long (Fig. 6-D); hind tibia with a long apical spur 40 mi-
crons long, a short apical spur 21 microns long, and an apical comb composed of 10
spurs 19—34 microns long (Fig. 6-E). Empodium well developed, pulvilli absent (Fig.
6-F}).

Hairs on abdominal tergites are relatively few, and arranged roughly into the
oral and the caudal transverse rows (Fig. 7-A). Hypopygium in Figs. 7-C, D. Ninth
tergite with only 2 pairs of long setae near the lateral margins. Posterior margin of
ninth tergite with a pair of rounded lobes. Anal point triangular, covered with micro-
trichiae excepting the apical portion, with a pair of long hairs on the lateral margin
near the base (Fig, 7-B). Inner lobe of gonocoxite large and broad, with rounded margin,
and with more than 10 long hairs and numerous microtrichiae. Gonostylus slender,
about 25 microns long and 14 microns wide, with a stout apical spur, and a subapical
seta arising from a tubercle (Fig. 6-G).

Female. Body length 1.70 and 1.89 mm in gum-chloral mounted specimens,
Wing length 0.97—1.03 mm (1.00 mm in average of 4). Body coloration as in male,
ground color of scutum yellow, scutal stripes brown, halteres yellow, scutellum brown,
postnotum and abdominal tergites dark brown, legs yellownish brown. Head as in
Fig. 8-B. Antenna composed of a pedicellum and 5 flagellar segments (34, 39, 24, 25,
27, 59 microns), last segment with about 10 sensory setae in the apical part (Fig. 8-C).
Palpi 4 segmented (24, 48, 63, 96 microns). Eyes reniform, without dorsomedial pro-
jection and widely apart from each other, ER 1.13 and 1.07. Clepeal setae 6 and 9.
Supraorbital setae 3 or 4 on each side. Dorsomedian setae absent, dorsolateral setae
7 or 8 on one side, supra-alar setae 2 or 3 on each side (Fig. 8-D). Scutellum with
4 setae in a transverse row. Wing venation as in Fig. 8-A and Table 2-2. Squama with
4 setae. R 243 absent. r-m strong and oblique, fCu much beyond r-m, Costa extend-
ing beyond end of R 4+5. An ending before end of fCu. fLR 0.77 and 0.80, mLR 0.49
and 0.50, hLR 0.55 and 0.58. Front tibia with a terminal spur 20 microns long (Fig.
8-E); middle tibia with two terminal spurs 17 and 15 microns long (Fig. 8-F), hind
tibia with a long terminal spur 26 microns long, a short terminal spur 15 microns long,
and a terminal comb composed of 9 spurs 26—17 microns long (Fig. 8-G). Pulvilli
vestigial. Spermathecae in Fig. 8-H, both elongated and only slightly pigmented. Cercus
(Fig. 8-I) shoeshaped, with a long and pointed ventral projection, 70 microns long
and 26 microns high, ratio 2.7. '

Pupa. A male pupal skin measured body length of 1.92 mm and length of ab-
domen of 1.40 mm. A female pupa had abdomen 1.44 mm long. Coloration of pupal
skin brown, darker than most other Orthocladiinae pupae, Thoracic respiratory organ
340 microns long and 25 microns wide at the widest part near the base in the male,
330 microns long and 24 microns wide in the female pupa, basally swollen like a bulb and
apically tapering like a filament (Fig. 10-B). Distribution of hairs, spines and spinules
on abdominal tergites in Fig. 9-A, those on sternites in Fig. 10-A. Tergites II to VIII
with a basal spinulous area (II-VIIT a), which increases in size by the order of seg-
ments, and a pair of spine patches composed of not more than 10 stout spines (Fig.
9-B). Tergite II without caudal band of large recurved spines (an unusual character
as a chironomid pupa), but tergites III and IV with a pair of spine groups on the caudal
margin, each composed of about 4 large recurved spines in a transverse row (111, IV d).
Sternites II and III with a few small spines in the middle, IV to VIII with several large
trianguiar and pale spines in a transverse row (IV-VIIlv; Fig. 10-C). Segments Il to
VIIL all with 4 pairs of lateral hairs, among which the first pair on I to VII and the



second pair on VIII are long and simple (s-type}, the rests all short and simple (s-type),
but none of them are long and filamentous (L-type is absent); sce Table 4, S-2). Anal
segment with a pair of genital sheaths (longer in male than in female pupa), and a pair
of long triangular anal fins bearing 3 long and stout setae on the tip (each about 0.17
mm long), and a long and filamentous seta on the dorsal side near the median edge
(about 0.20 mm long; Figs. 9-C and 10-D).

Discussion. The genus Fukiefferiells was created by Thienemann (1926) based
on the morphological characters of pupae, for thoge which have the thoracic respiratory
organs basally swollen like a bulb, and apically tapering to a fine filament. The con-
cept of this genus based on adult characteristics was given by Edwards (1929), and
more in details by Brundin (1956). Reviews of this genus were made by Zavrel (1939)
and Thienemann (1944) for larvae and pupae, and by Lehmann (1972) for pupae and
adults of the European species. This genus apparently contains heterologous species
in the adult morphology with a variety of combinations of different characteristics,
such as with eyes bare or pubescent, with squama bare or fringed, etc, However, the
present species fits quite well with the definition given by these authors, as the wings
are without macro- and microtrichiae, fCu well beyond r-m, which is stout and oblique,
M quite straight, Cu 1 straight and continuing the direction of Cu, and wing lobe is
rounded. Among the known species of this genus, the present one is considered to be
closest to E. calvescens (Edwards, 1929) known from Europe in the structure of wing,
male hypopygium and body coloration; the wing vein R 2+3 appearing absent and com-
pletely fused with R 4+5, hypopygium with a triangular anal point and a broad and
rounded inner lobe of gonocoxite, gonostylus is not expanded apically and without
subapical tooth, and the value of AR is small. However, the present species differs
from E. calvescens described by Lehmann (1972} in the still lower AR (0.37 in the
present species, 0.6—0.8 in E. calvescens), in the number of long setae on anal point
(2 in this species, 6 in E. calvescens), and in the number of sensory setae of antenna
(about 10 in this species, 6 in E. calvescens).

The pupa described here is also closest to £. calvescens among those reviewed
by Lehmann (1972), since it has a bulblike thoracic respiratory organs, anal segment
with 3 pairs of stout terminal setae and a pair of long inner setae on the anal fins, seg-
ments III and IV with about 4 pairs of large, recurved spines on the dorsal side near
the caudal margin, and sternites IV—VII with a pair of spine groups separated in the
middle along the caudal margin, However, this species differs from E. calvescens in
that the recurved spines on the dorsal side near the anal margin are absent on segment
V (this is present also on segment V in E. calvescens), the position from which the inner
pair of long hairs arise is the type similar to that of E. bavarica than to E. calvescens
(cf. Fig. 69 of Lehmann, 1972}, and the 3 short spines found at the bases of terminal
setae on anal fins found in E. calvescens are absent in the present specimen.

A total of 4 species apparently belonging to this genus were recorded from the
Japanese region, E. bicolor (Zetterstedt) of Tokunaga (1938) from Kyoto, E. takahashii
(Tokunaga, 1939) from Taiwan, E. tentoriola (Tokunaga, 1939) from Kyoto, and E.
yasunoi Sasa, 1979, from Tsukuba. All of them differ from the present species in
the absence of anal point of male hypopygium, and in a number of other morphological
characters,




(3) Synorthocladius tamaparvulus, sp. nov.

Materials studied. Holotype: a male (No. A53:31) emerged on 3 September
1979, from a sample collected at Station No. 3. Paratypes: 5 males (No. A53:32-36)
all from Station No. 3, of which 4 emerged on 3 September and 1 on 29 August; S
females (No. AS53:41-45), of which 1 emerged on 29 August from Station No. 2, 3
on 3 September and 1 on 11 September from Station No. 3;all mounted in gum-chloral.
2 males and 3 females, fixed on pin, all from Station No. 3 on 3 September.

Male. Body length 1.84-2.00 mm (1.93 mm in average of 5). Wing length
1.08-1.24 mm (1.18 mm in average of 5)}. Ground color of scutum yellow, scutat
stripes black (slightly brownish), scutellum brown, postnotum and abdominal tergites
black, halteres yellow, legs yellow.

Head in Fig. 11-B. Antennal flagellum 13 segmented, AR 0.60-0.68 (0.64 in
average of 6); last antennal segment slightly swollen apically, with 3 short and curved
apical sensory setae about 33 microns long. (Fig. 11-C). Palpi 4 segmented (36, 56,
66, 121 microns), Eyes reniform, without dorsomedian projection and widely separated,
233 microns apart and 180 microns high, ER 1.30. Supraorbital setae 3 or 4 on each
side, frontal setae 1 pair, clypeal setae 6 in a transverse row,

Thoraxin Fig. 12-F. Antepronotum narrowed in the middle, dorsally bare, and
with 1 or 2 very weak lateral setae on each side. Scutum without dorsomedian setae,
with 5 or 6 dorsolaterzl setae on one side, and 2—4 (most commeonly 3) supra-alar setae
on each side. Scutellum with 4 setae in a single row. Wing as in Fig. 11-A and Table
2-3. Wing membrane bare, slightly brown by transmitted light. R 2+3 ending at about
middle between R 1 and R 4+5. Costa extending slightly beyond tip of R 4+5. fCu
slightly beyond r-m, which is stout and oblique. Cu 1 ending nearly under tip of R 4+5.
Cu 2 almost straight. Squama fringed with about 4 setae. Relative length of leg seg-
ments as in Table 3-3. fLR 0.58-0.63 (0.61 in average of 5), mLR 0.46—0.51 {0.49
in 5), hLR 0.50-0.54 (0.53 in 5), all relatively small. Tarsus 1 with relatively long
hairs, fBR 3.0, mBR 5.8, hBR 3.9 in the type specimen. Front tibia with a long terminal
spur 33 microns long; middle tibia with two short terminal spurs 16 and 13 microns
long; hind tibia with a long and sinuous terminal spur 36 microns long, a short terminal
spur 13 microns long, and a terminal comb composed of about 10 spurs 20—30 microns
long (Figs. 12-G, H, L, J). Pulvilli absent (Fig. 12-K).

Abdominal tergites with relatively small numbers of hairs as in Fig. 11-F. Hypo-
pygium in Figs. 12-A, B. Ninth tergite with about 5 pairs of short setae on the anterior
and medial portion, and a small, triangular anal point (Fig. 12-C). Gonocixite with
double inner lobes, a dorsal conical lobe devoid of microtrichiae {Fig. 12-E), and 2
ventral, broad triangular lobe with several short hairs and numerous microtrichiae (Fig.
12-D). Gonostylus in Fig. 12-E, with a broad spatulated apical spur, and short apical
and subapical setae. '

Female. Body length 1.05—1.76 mm (1.39 in average of 5). Wing length 1.03—
1.18 mm (1.10 mm in 5). Coloration as in male, ground color of scutum yellow, scutal
stripes, postnotum and abdominal tergites dark brown, halteres vellow, legs yellowish
brown., Head in Fig. 11-D. Eyes reniform, without dorsomedial projection and widely
apart from each other, ER 1.1-15 (1.28 in 5). Antenna 6 segmented (39, 43, 32,
29, 31, 60 microns), the last segment with 4 long and curved sensory setae each about
43 microns long (Fig. 11-E). Frontal setae 1 on each side, supraorbital setae 3 or 4 on
one side. Palp 4 segmented (31, 57, 58, 113 microns}. Clypeal setae 7 in one and 6 in



four specimens.

Thorax in Fig. 11-L. Antepronotum bare dorsally, with 1 or 2 very weak lateral
setae. Dorsomedian setae absent, dorsolateral setae 5 or 6 on one side, supra-alar setae
2—4 on one side, scutellum with 4 (in 4) or 5 (in 1) setae. Wing as in Table 2-3 and
Fig. 11-A. Squama with about 4 setae. Anal lobe produced and rounded. R 2+3 ending:
about middle of tips of R 1 and R 4+5. Costa slightly extending beyond tip of R 4+5,
Cu 1 ending under tip of R 4+5. fCu beyond r-m. Length of leg segments in Table
3-3. fLR 0.58-0.64 (0.60 in 4), mLR 0.46-0.49 (0.48 in 4), hLR 0.52-0.54 (0.53
in 4), all relatively small. Front tibia with a terminal spur 22 microns long (Fig. 11-G);
middle tibia with 2 short terminal spurs 15 and 19 microns long (Fig. 11-H); hind tibia
with a long and sinuous terminal spur 46 microns long, a short terminal spur [ 5 microns
long, and a terminal comb composed of 9 or 10 spurs 19--30 microns long (Fig. 11-I,
J). Claws with 2 basal hairs, empodium well developed, pulvilli absent (Fig. 11-K).

Abdominal tergites with relatively few hairs as in the male. Spermathecae oval,
about 72 microns long and 54 microns in diameter, remarkably dark brown (darker
than in the preceding species, and this is a useful character for differentiation of female
of this species; Fig. 11-N)}. Cercus with a narrow and long ventral process (Fig. 11-M),

Pupa. 3 pupal exuviae (2 from No. 3 and 1 from No. 2), all not directly associ-
ated with adults but from morphological basis presumed to be those of Syrorthocladius
tamaparvulus n. sp., were mounted in gum-chloral for this study. Distribution of spines,
spinules and hairs on abdominal segments in Fig. 13-A. Abdominal tergite Il with a
pair of small spinulous areas near the proximal margin (1l-a), and a transverse band of
large recurved but colorless spines on the intersegmental membrane (41, 47 and 52 in
number of spines, about 20 microns long or less), spinulous area [I-¢c absent. Tergites
I1I to VIII all with a central spinulous area ([II-VII1 b), and a transverse spinose area
along the caudal margin (ILI-VIII ¢}, the size of spines extremely small in tergite Iif
and 1V, much larger in tergites V—VIII (Fig. 13-C), Last segment with a pair of tri-
angular anal fins bearing one long and stout inner terminal seta (60, 63 and 72 microns
long in 3 specimens examined), and two much shorter and thinner terminal setae (22,
24, 29 microns and 12, 14, 15 microns; Fig, 13-B). Abdominal segments II to VI with
3 pairs, VI and VIII with 4 pairs of lateral setae, all short and simpile (s-type).

Discussion. Ecologically, this species is interesting in that the larvae were found
mostly at Station No. 3, where the river is slightly polluted with sewage water, and that
most of the adults emerged during 28 August and 11 September, about 20 days after
the samples were collected. The morphological characters of adult of this species seem
to fit best to the concept of the genus Syrorthocladius defined by Brundinn (1956)
and Pinder (1978), for which only one species is known from Europe and North America,
5. semivirens (Kieffer) (= Spaniotoma tripilata Edwards). In the present species, eyes
are bare, the last antennal segment bears 3 or 4 relatively long and curved subapical
sensory setae both in male and femal, hind tibia with a long, sinuated terminal spine and
a very short terminal spine, pulvilli are absent, and hypopygium with a short and tri-
angular anal peint and a small conical inner lobe on the gonocoxite. This species, how-
ever, differs from semiviridis in the body size (wing length 2.2—2.5 mm accarding to
Edwards, 1929), in the value of AR (0.8 according to the same author), in the absence
of dorsomedial projection of eyes (Brundin, 1956, states: Augen dorsalwirts etwas
verlangert), and in the number of hairs on squama (in semiviridis, about 9 according to
Brundin, 1956). The structure of pupa, especially the unusual character of terminal
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setae, is similar to that described by Thienemann (1944, p. 566 and Fig. 24) with Synor-
thocladius spp., though the spines at the tip of anal fins are absent in the present species.

(4) Cricotopus bicinctus (Meigen, 1818)

Altogether 31 males and 23 females were recovered from sampiles collected at
Station No. 6, together with pupae and larvae, and a male was also collected from Sta-
tion No. 5 of Minamiasakawa. This is apparently a species whose larvae develop in
streams highly polluted with sewage waters. Morphology of adults, pupa and larva was
already described in the previous paper (Sasa, 1979, p. 37, Plates 56-59).

(5) Cricotopus sylvestris (Fabricius, 1974)

This is again a common species breeding in streams highly polluted with sewage
waters, and altogether 25 males and 19 females were recovered from samples collected
at Station No. 6, but not from those of less polluted parts of the river. Description of
adults, pupa and larva was also given in the previous paper (Sasa, 1979, p. 41, Plates
60-63).

The adults of C bicinctus and C sylvestris can most easily be differentiated by
the coloration of legs and abdominal tergites; in the former, basal 2/3 of mid and hind
femora are white, and abdominal tergites I, [V and VII are entirely white, while in the
latter the femora are largely dark, abdominal tergites [ and IV are white but VII is dark.

(6) - Cricotopus tricinctus (Meigen, 1818)

Materials studied. A male (No. A54:91), emerged on 20 August 1979, from a
sample collected at Station No. 5, mounted in gum-chloral. A female pupal skin pre-
sumably belonging to this species, collected also from a sample of No. 5 (A54:93).

Male. Boday length 3.05 mm. Wing length. 1.71 mm. Antepronotum and
ground color of scutum pale yellow, scutal stripes dark brown, median stripes long and
extending from anterior to posterior margin of scutum (Fig. 15-A); scutellum and post-
notum dark brown. lLeg coloration in Fig. 15-E; front coxa yellow, middle and hind
coxae brown, trochanters yellow; proximal half of all femora yellow, distal half brown;
all tibiae with a long white ring in the middle, proximal 0.4 and distal 0.2 of front tibia,
and proximal 0.2 and distal 0.2 of middle and hind tibiae dark; front tarsi all dark,
tarsus I as well as proximal half of tarsus Il of middle and hind legs pale, the rest parts
of tarsi dark. Abdominal tergites 1, IV and VIl entirely white, tergites LI, I, V and
VI largely dark and with a narrow pale band along the proximal margin, tergites VIII
and X entirely dark, hypopygium white (Fig. 15-F).

Head as in Fig. 15-B. Antennal flagelium 13 segmented, AR 1.53; last segment
with 10 curved subapical sensory setae (Fig. 15-C). Vertical setae 2 on ¢ach side, supra-
orbital setae 3 on each side, clypeal setae 8. Palpi 4 segmented (48, 89, 106, 160 mi-
crons; Fig. 15-D). Eyes highly pubescent, with a conspicuous dorsomedial projec-
tion, ER 1.0.



Antepronotum well developed, with 4 lateral setae on each side (Fig. 15-A).
Scutum with 14 dorsomedian setae, 20 dorsolaterai setae on each side, all short, de-
cumbent and arising from small pits; prealar setae 2 on each side; scutellum with 7
setae (Fig. 15-A). Wing as in Fig. 14-A and Table 2-6. Sqguama with 8 fringe setae.
Anal lobe well developed, rectangular. R 2+3 well separated from R 1 and R 445, ending
about midway between ends of R 1 and R 4+5. Costa ending slightly beyond end of
R 4+5. Cu 1 ending proxima! to end of R 4+5. fCu much beyond r-m. An long,
reaching to near end of Cu 2. Relative length of leg segments as in Table 3-6. Leg
ratio relatively small, fLR 0.58, mLR 0.46, hLR 0.54. Front tibia with a long terminal
spur 46 microns long; middle tibia with two short terminal spurs 28 and 26 microns
long; hind tibia with a long terminal spur 47 microns long, a short terminal spur 24
microns long, and a terminal comb composed of 12 spurs 53—25 microns long (Figs.
[4-F—I). Hairs on tarsi [ relatively short, fBR 1,5, mBR 1.8, hBR 1.5. Pulvilli well
developed (Figs. 14-B, C).

The setae on abdominal tergites II to VII are highly reduced in the numbers, and
are arranged roughly into the median row of 3 or 4 setae, and lateral groups of 2—5
setae (Fig. 15-F). Hypopygium in Fig. 14-E. Ninth tergite without anal point, and
with only 5 short setae in the middle. Inner lobe of gonocoxite almost conical, with
7 stout setae on the inner margin, and 6 setae on the basal portion (Fig. 14-D). Gono-
stylus stout, with a thick and apically rounded terminal spur (Fig. 14-E).

Pupa. A female pupal skin examined in the present study was differentiated
from those of coexisting C. bicincutus firstly by the color being conspicuously paler
in general. Length of abdomen 2.43 mm. Thoracic horns 143 and 133 microns long,
with the maximum width of 22 microns, and with sparse spinules on the distal two
thirds (Fig. 16-A). Distribution of spines and spinules on abdominal segments as in
Fig. 16-B, C. Tergite and sternite I without spines and spinules. Tergite Il without
hasal and centrai spinulous areas (fl-a, I[-b, [I-c absent}), and with a transverse band of
large recurved spines in two rows along the caudal margin (II-d, composed of 54 spines
each about 25 microns long); sternites 1 and Il with a large spinulous area ({I-v). Ter-
gites Il to V1 with a central spinose area (III-b, IV-b, V-b, VI-b), and a caudal band of
spines in multiple rows (1Il-c, IV<c, V-¢c, VI-c); in addition, tergites IIl and IV have a
band of small recurved spines on the intersegmental membrane (III-d, IV-d); sternites
IV, V and VI with a central spinulous area (IV-v, V-v, VI-v}, and a caudal band of narrow
and sharply pointed spines, whose lateral parts are whirl-like (IV-w, V-w, VE-w). Ter-
gites and sternites VII, VIII and IX without spines, and each with spinulous areas. Seg-
ments II to VI with 3 pairs, and VII and VIII with 4 pairs of lateral hairs, all short and
simple. Anal fins with 3 pairs of stout and hook-like terminal setae, which are almost
equal in length and each about 165 microns long (Fig. 16-E}.

Discussion,  Cricotopus tricinctus (Meigen) is a species widely distributed in
Europe (Hirvenoja, 1973), and was also recorded from Canada, and in U.S.A. (Sub-
lette & Sublette, 1965). Tokunaga (1936, p. 14) stated that this species was commonly
captured at light in Kyoto, and was also collected from Tokushima.
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{7) Cricotopus trignnulatus (Macquart, 1826)

Materials studied. Two males, recovered from samples collected at Station
No. 5 of Minamiasakawa, on 21 and 23 August 1979 (Specimen No. A54:56 and 57).
A pupal skin associated with the male.

Male. Body length 3.02 and 2.65 mm. Wing length 1.56 mm in the former.
Antepronotum and ground color of scutum yellow, scutal stripes black, median stripes
reaching only to middle of scutum, scutellum and postnotum black; front femur yellow
basally, otherwise black, front tibia black at base and at apical 1/3, white at middle,
front tarsi all black; middle and hind femora yellow at base and black at distal 3)4,
tibiae white at middle 2/3, tarsi brown (distal 3 segments darker than the proximal 2
segments); abdominal segment | entirely yellow, II yellow at basal half and black at
distal half, III entirely black, IV and V largely vellow with a narrow distal black band,
VI, VIL and VIII black, hypopybium white (Fig. 17-G).

Head as in Fig. 17-A. Antenna with 13 flagellar segments, AR 1.24 and 1.23,
terminal segment slightly expanded apically and with several curved sensory setae (Fig.
17-B). Palp 4 segmented (51, 77, 123, 176 microns). Eyes highly pubescent, with a
long dorsomedial projection, ER 0.87 and 0.70. Vertical hairs 1 on each side, supra-
orbital hairs 4 on each side. Clypeal hairs 10 or 8.

Antepronotum well developed, with 4—6 weak lateral hairs on each side. Scutum
with median siripes reaching to only the middle, with 12 or 14 dorsomedian setae and
10 or 12 dorsolateral setae on each side, which are all weak and decumbent, arising
from minute pits; supra-alar setae 2 on each side. Scutellum with 6 setae. Relative
length of leg segments in Table 3-7. LR 0.60 in the front, 0.46 in the middle, and
0.58 in the hind leg. Front tibia with a terminal spur 43 microns long; middle tibia with
2 short terminal spurs both 20 microns long; hind tibia with a long and sinuate terminal
spur 56 microns long, a short terminal spur 20 microns long, and a terminal comb com-
posed of 12 spurs 53-22 microns long (Figs. 17-C—F). Tarsi without long beards.
Pulvilli vestigial (Fig. 17-G).

Abdominal tergites I to VI with highly reduced numbers of setae as in Fig. 17-H.
Hypopygium in Fig. 17-K. Ninth tergite with 12 short setae in the middle. Anal point
absent. Inner lobe of gonocoxite bifurcate, the inner arm bearing several stout setae
(Figs. 17-1, J}. Gonostylus broad and flat, with a spatulate terminal spur (Fig. 17-I).

Pupa (Description based on a pupal skin dissected from a dead pupa contain-
ing mature adult male, specimen No. A54:56). Length of abdomen 2.12 mm. Color
of pupal skin brown, darker than in the related species. Thoracic respiratory horn short
and spinose, length 91 or 87 microns, maximum width 21 or 19 microns (Fig. 18-A).
Distribution of hairs, spines and spinules on abdominal segments in Fig. 18-B. Ab-
dominal tergite 11 with a band of altogether 83 long recurved spines in two rows along
the caudal margin (II-d), each about 25 microns long, and a central (I[-b} and a caudal
spinulous area (Il-c) which are composed of very minute and rather easily overlooked
spinules; sternite 11 with a small central spinulous area. Tergite 111 with a large central
spinose area (IlI-b), a caudal spinose area (1li-c), a band of small recurved spines in
multiple rows (1II-d) on the intersegmental membrane, and a pair of spinulous areas
aleng the lateral margins; sternite III with a large central spinulous area (III-v), and
a pair of small caudolateral spinulous areas (HI-w). Tergites IV, V and VI each with
a large central spinose area (IV-b, V-b, VI-b), a caudal spinose area (IV<, V¢, Vi),
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and lateral spinulous areas, but devoid of a band of recurved spines on the interseg-
mental membrane such as seen on tergite 1I1; sternite IV with a large central spinulous
area (IV-v), a pair of whirl-like spinose areas in the caudolateral corners (IV-w}); sternites
V and VI with a pair of spinulous areas in the proximolateral corners, a spinulous area
in the middle near the caudal margin, and a pair of whirl-like spinose areas in the caudo-
lateral corners. Tergites and sternites VII and VIII with a proximal spinulous area
(VII-a, «v; VIIl-a, ), Tergite IX with a proximal spinulous area. Anal lobes bear 3
strong terminal hairs of subequal length with recurved apex (each about 115 microns
long, Fig. 18-E). The numbers of pairs of lateral hairs are 1 on abdominal segment
I, 3 on segments II to VI (the second pair longer than the first and the third), and
5 on segment VIII (the second and forth are forked, Fig. 18-E).

Discussion. Cricotopus triannulatus (Macquart, 1826) is a species widely dis-
tributed in Europe, and the morphology of adults, pupa and larva was described in
details by Hirvenoja (1973, pp. 208-211). Tokunaga (1936, p. 12) reported that
this was a very common species found in the Kyoto area of Japan, and gave accounts
on morphology of male and female. The small numbers of male and pupal skin cast
collected at the present survey from a relatively polluted part (Station No. 5) of the
river are identified tentatively as belonging to this species purely on morphological
basis. Especially characteristic are the structure of male hypopygium, including the
forked inner lobe of gonocoxite, and the body coloration including the presence of
dark bands on the anal margins of abdominal tergites [V and V,

(8) Cricotopus tmmannulgtus, sp. nov,

Materials studied. Holotype: male, (A 54:51), emerged 25 August 1979. Para-

type: female {A 54:52), emerged 23 August. A pupal skin cast (A $4:53), indirectly
associated with the female. All from a sample of Station No. I, the uppermost and
least polluted part of the river,
. Male. Body length 2.47 mm. Wing length 1.58 mm. Ground color of scutum
yellow, scutal stripes black, scutellum and postnotum black, halteres yellow. Basal
1/3 of femora pale, distal 2/3 black; front tibia with a long white ring in the middle,
basal 15% and distal 30% black; front tarsi all dark; middle and hind tibiae largely white
excepting the proximal and apical ends being black; tarsi I and IT of middle and hind
legs pale brown, tarsi 11I, IV and V of middle and hind legs dark brown. Abdominal
tergite | entirely white; proximal 2/3 of tergite II white, distal 1/3 black; proximal
1/4 of tergite 1II white, distal 3/4 black; proximal 2/3 of tergites IV and V white, distal
1/3 black; tergite VII white at oral half, black at distal half; tergites VI and VIII entirely
black; hypopygium white.

Head in Fig. 20-A. Antenna with 13 flagellar segments, AR 1.16, terminal seg-
ment 427 microns long and with 12 curved sensory setae in the apical portion (Fig,
20-B). Palpi relatively long, 4 segmented (43, 75, 101, 190 microns). Eyes highly
pubescent, with a long dorsomedial projection, 145 microns apart from each other
and 21 microns high, ER 0.71. Supraorbital hairs 4 on each side. Clypeal hairs 14.

Antepronotum well developed, with 4 lateral setae on each side. Scutum with
14 weak and decurnbent dorsomedian setae, 8 weak dorsolateral setae on each side all
arising from small inconspicuous holes (a characteristic of this genus), and 3 supra-alar
setae on each side (Fig. 19-B). Scutellum with only 2 setae. Wing in Fig. 19-A and
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Table 2-8. Squama with 6 setae on each wing. R 2+3 separated from both R 1 and
R 445, Tip of Cu 1 proximal to tip of R 4+5. fCu slightly apical of rm. Cu 2 not
strongly sinuate. Relative length of leg segments in Table 3-8. fLR 0.61, mLR 0.50,
hLR 0.55. Hairs on legs relatively short, fBR 1.8, mBR 2.3, hBR 2.8. Claws, pulvilli
and empodium well developed, (Fig. 20-C).

Abdominal tergites with highly reduced hairs as in Fig. 19-C. Hypopygium in
Figs. 20-D, E. Ninth tergite without anal point, and with 9 short setae on both sides.
Inner lobe of gonocoxite composed of a conical and a rectangular process (Figs. 19-G,
H}.

Female. Body length 245 mm. Wing length 1.34 mm. Coloration as in the
male; ground color of scutum yellow, scutal stripes dark brown, median stripes reaching
to only about middle of scutum; femora dark brown at distal 2/3 and paler at basat
1/3, tibiae widely pale in the middle and darker at both ends, tarsi dark brown; abdomi-
nal tergites I, IV and VIl entirely yellow, 1 and V yellow at basal half and dark at caudal
half, I, VIand VIII almost entirely dark, hypopygium white (Fig. 21-H).

Head as in Fig. 21-A.  Antenna with a pedicellum and 5 flagellar segments (43,
63, 36, 37, 40, 99 microns), the last segment swollen in the middle, with 7 sensory
setae (and probably with a terminal hair, which is missing in the specimen: Fig. 21-B).
Palpi 4 segmented (41, 58, 91, 147 microns). Eyes densely pubescent, reniform, with
only a slight dorsomedial projection, 1.95 mm high and 1.95 mm distant from each
other, ER 1.0. Vertex with 2 pairs of setae, supraorbital setac 3 on each side, clypeal
setae 16,

Scutum with 14 dorsomedian setae, and 16 dorsolateral setae on each side, all
short, decumbent and arising from small holes, and 3 supra-alar setae on each side.
Scutellum with 8 setae on a transverse row. Wing venation as in Fig. 19-A and Table
2-8. Squama with 4 fringe setae. An reaching much beyond fCu. Relative length of
leg segments in Table 3-8; especially noteworthy is the long front tibia, which makes
fLR as low as 0.51. Front tibia with a relatively short terminal spur 30 microns tong
bearing 2 barbs; middle tibia with 2 short terminal spurs 17 and 21 microns long; hind
tibia with a long terminal spur 45 microns long, a short terminal spur 19 microns long,
and a terminal comb composed of 14 spurs 22—46 microns long (Figs. 21-D—G). Pulvilli
moderate in size. Abdominal tergites with highly reduced numbers of hairs (Fig. 21-
H). Cercus 106 microns wide and 77 microns long, ear-like and with two posterior
lobes (Fig. 21-J). Spermathecae brown, ovoid, 80 x 60 and 87 x 45 microns (Fig. 21-
0.

Pupa. A pupal skin was recovered on the same day from the same container as
the female adult. Length of abdomen 1.90 mm. Color brown, slightly paler than that
of Cr. metatitialis. Thoracic respiratory organs simple horn-like, 166 microns long and
24 microns wide, widest near tip and with smooth surface (Fig. 22-A). Distribution
of spines, spinules and hairs on abdominal segments in Fig. 22-B. Segment I without
spines, spinules and lateral hairs. Tergite Il with a band of small spines in the caudal
zone (ll-c), and a transverse band of large recurved spines (altogether 48, each about
25 microns long) in two rows along the caudal margin. Tergites 1I1, IV and V with a
central spinose area (ILl-b, IV-b, V-b), a caudal spinose area (-¢), both clearly separated
from each other, and a transverse band of small recurved spines (about 7 microns long)
on the intersegmental membrane, Tergite VI with a central spinose area (VI-b), a caudal
spinose area (VI-c), both separated from each other, but without spines on the inter-
segmental membrane. Tergites VII, VIII and 1X with spinulous zones but without
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spines. Sternites II to VII1 with spinulous zones, among which those on IT and III are
united in the middle and the rests are separated in the middle. In addition, tergites
V to VII with numerous narrow, colorless and sharply pointed spines in the caudolateral
corners and along the caudal margin. The distribution of lateral hairs is 3 pairs on ab-
dominal segments II to VI, 4 pairs on VII, and 5 pairs on VIIL, all short and simple.
Anal lobes with 3 stout and apically curved terminal setae of subequal length, each
measuring about 130 microns (Fig, 22-D).

Discussion, This species is very similar, especially in adult morphology, to Cri-
cotopus trignnulatus cllected from the lower and more polluted parts of the same riv-
er, and there still exists some doubt about whether this species is really independent
from it, because the number of specimens studied here were very small. Males of the
two populations are closely related in the coloration of thorax, legs and abdominal
tergites, and can be separated from related Cricotopus species in that abdominal ter-
gites IV and V are largely white but with a black band along the caudal margin. The
structure of male hypopygium is also closely related to C triannuiatus, especially in
that inner lobe of gonocoxite is forked into a conical arm bearing stout setae and a
proximal rectangular process bearing numerous shorter setae (Figs. 17-1, J; 19-G, H).
However, this population is considered here as different from C. #rignnulatus in that
abdominal tergite VII is largely white in the male (entirely white in the female speci-
men), in the shape of gonostylus (being stouter in the present species), and by the size
of pulvilli (larger in the present species). The structure of pupa described here as that
of the present species (not directly associated with the adult specimen, but was co-
existing in the same lot) is quite different from that of C. trignrulatus described in this
paper (and also from the European specimens given by Hirvenoja, 1973, p. 208) in
the size of thoracic respiratory organs (much longer in this species), in the absence of
spinose areas on tergite II, in the absence of whirl-like spinose areas on sternite I11 in
the present species {they are present on sternites Il to VI in frignnuiatus, only on IV
to VI in most other species of Orthocladiinae), and in the numbers of lateral hairs on
segments Vil and VII (3 and 5 in trignnulatus, 4 and 4 in the present species),.

(9) Cricoiopus metatibialis, Takunaga, 1936

Materials studied. 4 males, mounted in gum-chloral (A 54:61-64); a male,
fixed on pin; 2 females, mounted in gum-chioral (A 54:65, 66}, 6 pupal exuviae indi-
rectly associated with the adults (A 54:53, 69). All recovered on 22 and 23 August
1979 from a sample collected at Station No. 1.

Male. (Description based on 3 specimens mounted in gum-chloral). Body length
2.24, 226 and 2.29 mm, Wing length 1.30, 1.28 and 1.37 mm. Ground color of scutum
yellow, scutal stripes separated, dark brown, reaching to only middle of scutum; scutel-
lum brown, postnotum dark brown, halteres white. Teg coloration in Fig. 25-B.
Front femur brown and darker at distal 1/4; front tibia largely white, narrowly brown
at proximal and distal ends; front tarsi entirely dark brown; middle and hind femora
brown at basal half and dark brown at distal half; middle tibia brown at basal end, white
at basal half, and brown at distal hald; hind tibia brown at basal end, dark brown in
the middle, and brown at distal 1/3; middle and hind tarsi all dark brown. Abdominal
tergites I, IV and VIl entirely vellow; tergite II yellow at basal half and dark brown at
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caudal half; tergite V yellow at basal 1/3 and dark brown at caudal 2/3; tergites III,
VI and VIII largely dark, with a narrow pale band along the basal margin; hypopygium
white (Fig. 25-A).

Head in Fig. 23-A. Antenna with 13 flagellar segments, AR 1.00, 0.97 and 0.97.
Palpi 4 segmented (31, 63, 84, 130 microns). Eyes highly pubescent, reniform, slightly
extending dorsomedially, ER 0.68, 0.85 and 0.87. Vertex with 1 or 2 pairs of setae.
Supraorbital setae 2, 3 or 4 pairs. Clypeal setae 11 or 10.

Thorax in Fig. 23-G. Antepronotum well developed, with 2 or 4 weak lateral
setae. Dorsomedian setae 18, 14 or 12, dorsolateral setae 12, 11 or 10 on each side,
all weak and decumbent, the pits from which they arise are small. Supra-alar setae 2 or
3 on each side. Scutellum with 8 setae in a transverse row. Wing venation in Fig. 24-A
and Table 2-9. Squama with 4, 5 or 6 hairs. Anal lobe nearly rectangular. R 2+3 end-
ing about midway between tips of R 1 and R 4+5. {Cu slightly beyond r-m. Relative
length of leg segments in Table 3-9. LR 0.63, 0.64 or 0.66, mLR 0.50, 0.51 or 0.54,
hLR 0.56 or 0.57. Front tibia with a long terminal spur 38 microns long (Fig. 23-C).
Middle tibia with two short terminal spurs 17 and 21 microns long (Fig. 23-D). Hind
tibia with a long terminal spur (48 microns), a short terminal spur (18 microns), and
a terminal comb composed of 20—43 microns long (Fig. 23-E).  Tarsi without long
beards. Pulvilli vestigial (Fig. 23-F).

Abdomen with highly reduced numbers of hairs (Fig. 25-A). Hypopygium
(Fig. 23-I) without anal point, ninth tergite with a pair of conical lobes in the middle
on the posterior margin, with a transverse row of & short hairs in the middle and 46
long hairs in the lateral corners. Gonocoxite without inner lobe (Fig. 23-H). Gono-
stylus with a large spatulate terminal spur, and a triangular subapical process. Inner
margin of gonocoxite as in Fig. 23-H.

Female. (Description based on 2 gum-chloral mounted specimens and a dry
preserved specimen for coloration). Body length 2.26 and 245 mm. Wing length
1.31 and 1.32 mm. Coloration generally as in male. Ground color of scutum yellow,
scutal stripes dark brown, scutellum brown, postnotum dark brown, Wing membrane
slightly brown by transmitted light. Front femur brown at basal half and paler at distal
half; front tibia largely white, narrowly brown at basal and apical ends; front tarsi brown.
Middle and hind femora brown; middle tibia largely white; hind tibia and all tarsi of
middle and hind legs brown. Abdominal tergites [ and IV entirely vellow, VII largely
yellow excepting the caudal margin, Il yellow at basal 1/3, 11I, V, VI and VIII entirely
dark brown, cerci white,

Head as in Fig. 24-C. Antenna with a pedicellum and 5 flagellar segments (45,
51, 36, 37, 39, 101 microns; Fig. 24-B); terminal segment with a long terminal seta
58 microns long, and 5 curved sensory setae. FPalpi 4 segmented (24, 58, 84, 135 mi-
crons). Eyes densely pubescent, slightly extended towards the middle, ER 1.0 and
1.2. Vertex with 1 or 2 pairs of setae. Supraorbital setae 3 on each side. Clypeal setae
16,

Antepronotum with 2—4 weak lateral setae. Scutum with 10 or 12 dorsomedian
setae, and 14—16 dorsolateral setae on each side, all short and arising from minute
pits (Fig. 24-D). prealar setae 3 on each side. Scutellum with 8 or 10 hairs, Wing
in Fig. 24-A and Table 2:9. Squama with 4-6 fringe hairs. R 243 separated from
both R 1 and R 4+5, ending midway between their tips. fCu slightly beyond r-m, Costa
extending beyond tip of R 4+5, fLR 0.59 or 0.60, mLR 0.49 or 0.50, hLR 0.54 or
0.56. fBr 1.4, mBR 1.9, hLR 1.4, Pulvilli vestigial (Fig. 24-E). Abdominal tergites
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with highly reduced numbers of setae (Fig. 25-F). Cercus ear-like, 94 microns wide
and 36 microns long, Fig. 24-F,  Spermathecae dark brown, 84 x 55 microns and 77 X
56 microns, Fig. 24-G,

Pupa. Length of abdomen 147-1.79mm (1.64%0.11 in measurements of
6). Color of exuviae brown. The presence of strongly pigmented [ateral hairs on ab-
dominal segments V1, VII and VIII, two pairs of stout terminal seta and a pair of weaker
terminal seta on anal lobes, and the absence of spines on tergite Il are diagnostic char-
acters of this species.

Thoracic respiratory organs short and simple, horn-like and with peinted apex,
surface smooth, 7989 microns long and 8—11 microns wide (80 micrens in average
of & pairs; Fig. 26-A). Distribution of spines, spinules and lateral hairs on abdominal
tergites in Fig. 26-B. Segment { without spines and spinules. Tergite I with double
rows of strong, recurved spines (about 25 microns long) on the intersegmental membrane
along the caudal margin (1I-d), but otherwise free of spines and spinules on the tergite
surface. Tergites II1, IV and V with a broad central spinose area (a), a wider but short-
er spinulous area along the caudal margin {c), and a transverse band of double rows
of small recurved spines on the intersegmental membrane (d). Tergites V1, VII and
VIII with a central spinose area and a caudal spinose area, but devoid of transverse
band of recurved spines on the intersegmental membrane. Anal tergite with a large
basal spinulous area. Sternites II and 111 with a large central spinulous area. Sternites
IV—VIII with a pair of lateral spinulous areas. Segment Il with 3 pairs and segments
HI to VIII with 4 pairs of lateral hairs (this is also an unusual character); the 4th pair
of segments 1I—VI forked into- 2-4 branches (Fig. 26-D); the 2nd and 3rd pair of
segment VII as well as all of 4 pairs of segment VIl are long, stout and darkly pigmented.
Anal lobes with 3 terminal setae, of which the inner one is thin, colorless and short
(about 70 microns), the middle and outer ones long, stout, dark and curved like a hook
(110 microns long; Fig. 26-E).

Discussion. Morphological characters of the males and females examined here
agree quite well with the description of Cricotopus metatibialis of Tokunaga (1936),
who stated it to be common in Kyoto area. This species apparently belongs to group
B of genus Cricotopus in the sense of Edwards (1929), as it has distinct white rings on
tibia, hypopygium being white, and pulvilli are absent. According to the key to species
of Cricotopus prepared by Hirvenoja(1973) and Pinder (1978), it is obviously a member
of the trifascia group because inner lobe of gonocoxite is absent. Among the two
species known from Europe, the present species is closer to similfs than to trifascia
in the size of pale ring of front tibia and in the highly reduced chaetotaxy of abdominal
tergite. Tokunaga (1936), in his original description of C. metatibialis, also pointed
out that it most closely resembled to C. similis but differed in coloration of abdomen
and tibia. According to Edwards (1929) and Pinder (1978), vein An does not reach
beyond fCu in . similis, but An extends well beyond fCu in the present species.

Pupa has been unknown both for C. similis and C. metatibialis. The pupa of
metatibialis newly described here is closely related to that of C rrifascia given
by Hirvenoja (1973, p. 246) in the size and structure of thoracic horn, in the distribution
of spines and spinules on abdominal tergites, in the presence of strong lateral hairs on
segment VIII, in the presence of unusually strong spines on anal tergite, and in that
the inner pair of terminal setae on anal lobes being weaker and shorter than the middle

and lateral pairs,
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(10} Cricotopus tamasimplex, sp.nov,

Materials studied. Holotype: male, emerged 23 August 1979, from a sample
collected at Station No. 3 (A 54:81).

Male. Body length 3.41 mm. Wing length 1.95 mm. Antepronotum and ground
color of scutum yellow, scutal stripes dark brown, median stripes reaching to only middle
of scutum, scutellum and postnotum black; femora dark (slightly paler near base),
tibiae with a broad pale ring in the middle and dark at base and apex (Fig, 27-F),
front tarsi entirely dark brown, middle and hind tarsi brown; abdominal tergites 1 and
IV entirely white, tergites II, TII, V, V1 and VII largely black but with a broad pale
band along the oral margin, tergite VIII entirely black, hypopygium white (Fig. 28-D).

Head in Fig. 27-B. Antenna with 13 flagellar segments, shaft relatively stout,
AR 1.43, with several curved sensory setae near apex of last segment (Fig. 27-C). Palp
4 segmented (58, 89, 116, 186 microns). Eyes highly pubescent, with a conspicuous
dorsomedial projection, ER 0.83, Supraorbital setae 3 on each side. Clypeal setae 13,

Thorax in Fig. 27-D.  Antepronotum with 3 weak lateral setae on each side.
Scutum with 16 dorsomedian setae and 14 dorsolateral setae on each side, all weak
and decumbent, arising from small pits; supra-alar setae 3 on each side. Scutellum with
8 setae. Wing venation in Fig. 27-A and Table 2-10. Squama with 10 fringe hairs.
R 2+3 separated from both R 1 and R 4+5 and ending about middle of the latter two
veins. fCu nearly under r-m. An reaching far beyond fCu and ending at about middle
of Cu 2. Relative length of leg segments in Table 3-10. fLR 0.68, mLR 0.53, hLR
0.61. Front tibia with a long terminal spur 53 microns long, middle tibia with two
short terminal spurs 29 and 27 microns long, hind tibia with a long and sinuate terminal
spur 58 microns long, a short terminal spur 27 microns long, and a terminal comb com-
posed of 12 spurs 56—31 microns long (Figs. 27-G—J). Tarsi without long beards,
fBR 1.42, mBR 1.08, hBR 1.85. Pulvilli absent (Fig. 27-E).

Abdominal tergites 11 to VI with highly reduced setae (Fig. 28-D). Gonocoxite
of abdominal tergites peculiar to this species. Hypopygium in Figs. 28-A, B. Ninth
tergite with 12 short setae in the middle. Anal point absent, posterior margin of ninth
tergite with a pair of setigerous lobes and a central groove (Fig. 28-B). Conocoxite
without inner lobe, and with a setigerous area bearing some 10 long and stout setae in
the inner side (Figs. 28-B, C). Gonostylus with a strong spatulate apical spur, and
a subapical swelling.

Discussion. Morphological characteristics of male of the present species indicate
that it belongs to the trifascia group of genus Cricofopus, subgenus Cricotopus s. str.
of Hirvenoja (1973), since it has neither anal point nor inner lobe of gonocoxite, its
abdominal tergites I and IV are entirely pale and the rests abdominal tergites are largely
dark, and pulvilli are absent, Of the two species of this group known from Europe,
the present species is closer to C #rifascia Edwards than to C similis Goetghebuer,
because the vein An extends much beyond fCu and to about half way along vein Cu 2.
However, the present species differs from both of the European species in the coloration
of abdominal tergites (tergites II, 11, VI, VII and VIII are entirely dark in the European
species but they all have a broad basal pale band in the present species) and in the value
of AR (1.51-1.79 in trifascia, 1.04—1.25 in similis, and 1.43 in the present species).
C. meratibialis Tokunaga is another member of this group and was also recorded from
Station No. 1 of this river, but differs from the present species in the coloration of
abdominal tergites and of the leg segments.
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(11) Paratrichocladius tamaater, sp. nov.

Materials studied. Holotype: male, emerged 25 August 1979 from a sample
collected 17 August at Station No. 1, dissected and mounted in gum-chloral (No. A
53:01). Paratypes: 3 males and a feamale (Nos. A 53:01-05), mounted in gum-chloral;
a male and a female, fixed on pin, all emerged from samples collected at No, 1, Other
specimens: 3 pupal exuviae associated with paratypes; a male and its pupal skin, re-
covered from a sample collected at Station No. 3 on 17 August; 2 males, recovered
from a sample collected at Station No. 2 on 12 December 1979 (No. A 53:09).

Male. Body length 2.53-2.82mm (2.66 mm in average of 6). Wing length
1.50—1.68 mm (1.60 mm in average of 7). Scutum, scutellum and postnotum almost
uniformiy shining black, scutal stripes black and hardly distinguishable from ground
color of scutum. Halters yellow, abdominal tergites shining black, excepting basal por-
tions of tergites Il to VII which are slightly paler. Legs almost uniformly dark brown.

Head in Fig. 29-A.  Antenna with 13 flagellar segments, the terminal segment
bears several curved sensory setae near the tip (Fig. 29-B). AR 1.05-1.26 (1.14 in
average of 4). Eyes highly pubescent, with a long dorsomedial projection, ER smali
(0.42-0.62; 0.53 in average of 4). Palp 4 segmented (46, 84, 104, 178 microns). Ver-
tical setae 1 or 2 on each side, postorbital setae 6 on each side. Clypeal setae 8 to 13,
most commonly 10.

Thorax in Fig. 29-C.  Antepronctum well developed, bare dorsally, and with
4—6 lateral setae on each side. Scutum with 8 to 11 short and decumbent dorsomedian
setae, which are about 20 microns long, and with 11-17 (most commonly 12) long and
stout dorsolateral setae (each about 50 microns long) on each side, all arising from
large and pale pits; supra-alar setae 3 or 4 on each side. Scutellum with 1014 setae
(most commonly 10) in a transverse row. Wing unmarked, slightly brown, without
macrotrichiae. Squama fringed with about 10 setae. Anal lobe moderately produced.
Wing venation in Fig. 29-D and Table 2-12. R 2+3 ending about midway between tips
of R 1 and R 4+5. Costa slightly produced beyond tip of R 4+5. fCu beyond r-m. M
ending at tip of wing. Cu 2 only slightly curved. Legs almost uniformly brown. Re-
lative length of leg segments in Table 3-12. Front tibia 1.3 times as long as front femur,
Middle tibia about equal as long as middle femur. Hind tibia 1.2 times as long as hind
femur. fLR 0.58-0.62 (0.60 in average of 6), mLR 0.47-0.51 {0.49 in average of 6),
hLR 0.55--0.58 (0.57 in average of 6). Tarsi 1 without long beards, fBR 2.1, mBR 2.4,
hBR 3.2. Front tibia with one long terminal spur 44 microns long (Fig. 29-E); middle
tibia with two short terminal spurs 22 and 20 microns long (Fig. 29-F); hind tibia
with a long terminal spur 55 microns long, a short terminal spur 21 microns long, and
a terminal comb composed of about [0 spurs 22—48 microns long (Fig. 29-G).  All
legs with small pulvilli, and a well developed empodium,

Distribution of hairs on abdominal segments in Fig. 30-A; those on tergites II
to VII highly reduced, and arranged roughly in the three groups, the oral transverse
row, the caudal transverse row, and a pair of lateral longitudinal rows. The numbers
of hairs in the oral, caudal and lateral groups in the type specimen are 5, 12 and 3 in
tergite 11, 4, 12 and 4 in tergite 1Il, 4, 10 and 4 in tergite IV, 4, 8 and 5 in tergite V
and V1, and 7, 6 and 5 in tergite VII.

Hypopygium in Fig. 30-B.  Anal point absent, ninth tergite with 5 or 6 short
setae in about the middle. Gonocoxite roughly triangular, inner lobe composed of a
conical dorsal process bearing about 10 setae and a low ventral process bearing numerous
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microtrichiae (Figs. 30-C, D, E). Gonostylus with a conspicuous subapical lobe, a
stout and flat apical spur, and two relatively strong accessory spurs (Figs. 30-E, F).

Female. Body length 2,05 mm. Wing length 1.61 mm. Coloration as in the
male but generally paler; ground color of scutum brown, scutal stripes dark brown,
scutellum and postnotum dark brown, halteres yellow, leg segments almost uniformly
brown but apical half of femora darker than the rest parts. Abdominal tergites largely
dark brown, tergites II to VI with a narrow pale band along the oral as well as the caudal
margin.

Head in Fig. 31-C. Eyes highly pubescent, reniform and slightly projecting
towards the middle, 160 microns distant from each other and 225 microns high, ER
0.72. Antenna (Fig. 31-B) composed of a pedicellum and 5 flagellar segments (46,
77, 36, 36, 36, 87 microns), the first segment with double rows of hairs, the last seg-
ment tapering towards the tip and bears a subapical seta 58 microns long and several
curved sensory setae. Palp 4 segmented (48, 72, 101, 195 microns; Fig. 31-A). Ver-
tical setae 2 or 3 on each side, postorbital setae 4 on each side, clypeal setae 13.

Thorax in Fig. 31-D.  Scutum with 8 short and decumbent dorsomedian setae
(each about 25 microns long), 14 and 15 stout dorsolateral setae (each about 50 mi-
crons long} all arising from a large pale pit. Antepronotum bare dorsally, with 4 lateral
setae on each side, Scutellum with 6 setae int a transverse row. Wing venation in Fig.
29-D and Table 2-11. Relative length of leg segments in Table 3-11; {LR 0.60, mLR
0.48, hLR 0.56, all slightly smalter than in male. Front and hind tibiae about 1.2 times
as long as femora of the same leg, middle tibia almost as long as middle femur. Front
tibia with a short terminal spur (25 microns), middle tibia with two short terminal
spurs 19 and 20 microns long, hind tibia with one long spur (50 microns), one short
sput (19 microns), and a comb composed of 10 or 11 spurs 25—42 microns long. Pul-
villi vestigial, represented by a few short hairs.

Hairs on abdominal tergites highly reduced, as in the male, and those on tergites
-~ Il to VII are arranged roughly into the three groups, the oral transverse row, the caudal
transverse row, and the lateral longitudinal row. The numbers of hairs belonging to
these groups are also characteristic to female of this species, 8, 12 and 3 or 4 in tergite
II, 6, 14 and 6 in III, 4, 10 and 4 in [V-m 4, 8 and 4 in V and VI, 4, 8 and 3 in VIL
Spermathecae are unusually long and sack-like, length 150 and width 46 microns (Fig.
31-E). Cercus ear-like, 104 microns wide and 70 microns long.

Pupa. Length of abdomen 2.03—2.26 mm (2.11 mm in average of 3, significant-
ly shorter than 3.00—-3.42 mm, or 3.17 mm in average of 8 of Pararrichocladius rufiven-
tris of Tsukuba). Thoracic respiratory organs simple, tube-like, apically rounded, 0.18—
0.20 mm long (0.19 mm in average of 3 pairs), with relatively few small spurs on middle
one third of the tube (Fig. 32-A). Distribution of spines and spinules on abdominal
segments as in Fig. 32-B.  Tergite I and sternite I without spines and spunules. Tergite
II, 6,14 and 6 in 111, 4,' 10and 4 in IV, 4,8 and 4in Vand VI, 4, 8 and 3 in VIL. Sper-
mathecae are unusually long and sack-like, length 150 and width 46 microns (Fig. 31-E).
Cercus ear-like, 104 microns wide and 70 microns long.
ber of spines 49, 52 and 57 in 3 specimens examined); sternite 1l with a large but dif-
fuse spinulous zone, Tergite 11, IV and V with a central spinose area (11l-a, [V-a, V-a),
a caudal spinose area (1ll-c, IV-¢c, V-¢), and a band of small (about 5 microns long} re-
curved spines in 1—4 transverse rows on the intersegmental membrane (III-d, IV-d,
V-d). In addition, tergites IV and V with a pair of small spinulous areas in the caudola-
teral corners. Tergite VI with a pair of oral spinulous areas, a central spinose
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area (VI-b), a caudal spinose area (VI-c), but devoid of caudal band of recurved spines.
Tergites VII, VIII and IX without spinose areas, and with a broad spinulous zone as
in Fig. 32-D. Sternites II to VI with spinulous zones; in addition, sternites IV, V
and VI with a band of narrow spines along the caudal margin. The numbers of pairs
of lateral hairs are 3 with segments Il to VI, 4 with VII, and 5 with VIII, all simple and
relatively short. Anal fins with 3 pairs of stout and hook-like setae of subequal length,
each measuring about 190 microns (Fig. 32-E).

Discussion.  The present species seems to belong to the genus Paratrichocladius
Santos Abreu 1918 in the sense of Hirvenoja (1973), because eyes are pubescent,
squama is fringed with hairs, wings are bare and unmarked, anal point is absent, gono-
stylus is simple, and dorsolateral setae on scutum are arising from distinct pale pits.
According to Hirvenoja (1973), two species of this genus are known from Europe, and
two from Nearctic Region, two from Ethiopian Region, and one from Australia. The
present species is closely related to the European species P. rufiventris (Meigen), which
was also recorded by Sasa (1979) as breeding abundantly in artificial streams construct-
ed in this laboratory in NIES. The structure of male hypopygium is similar to that of
F rufiventris drawn by Hirvenoja (1973}, Brundin (1956}, Pinder (1978} and Sasa {1979).
However, the inner lobe is apparently simple and conical in P. rufiventris, while that
in the present species is two-lobed (Fig. 30-D). The most distinctive characteristics
is the number of segments of female antenna (7 segmented in P. rufiventris, 6 in the
present species). The distribution of setae on abdominal tergites I to VII in both sexes
is also quite different between the two species, more numerous and irregularly arranged
in P. rufiventris (Fig. 52-D of Sasa, 1979). Body size and wing length is significantly
larger in P. rufiventris. AR is higher in P. rufiventris (1.35—1.63, 1.46 in average of 6).

In the pupa, the morphological characteristics of the present species is simitar
to that of P. rufiventris of Tsukuba; thoracic respiratory organs are not distinguishable
by length, shape and distribution of spinules. The pattern of distribution of spines and
spinules on abdeminal tergites and sternites is also quite similar and different from -
other rejated Orthocladiinae species; in both species, tergite Il without central spinose
areas {II-a and II-b absent); tergites III, IV and V with a large central spinose area, a
large caudal spinose area, and numerous small recurved spines on the intersegmental
membrane; tergite VI with a central spinose area (VLb), caudal spinose area (VI-c),
but devoid of spines on intersegmental membrane (VI-d absent); the length of three
pairs of strong hook-like hairs on anal lobes are also similar in size. However, the body
size is significantly smaller in the present species (length of abdomen 2.03—2.26 mm
in the present species, 3.00-3.42 in P. rufiventris). The numbers of spines in the cor-
responding spine groups are generally larger in P. rufiventris; for example, spines of
II-d are 49, 52 and 57 in the present species, and 95--109, or 104.1£3.9 in measure-
ments of 8 in P, rufiventris; caudal group of spines on tergite VI is 16, 30 and 34 in the
present species, but 79, 85 and 99 in P. rufiventris. Some of the 5 pairs of lateral hairs
on segment VI are forked in P. rufiventris (Fig. 54-E of Sasa, 1979), but all of them
are simple in the present species (Fig. 32-E).

(12) Nanocladius tamabicolor, sp. nov.

Materials studied. A total of 56 males and 57 females were reared from samples
collected at Stations No. 4, 5 and 6 of the Minamiasakawa River (fairly to highly
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polluted portions), among which 23 males, 10 females and 16 pupae were mounted in
gum-chloral (No. A 54:01-23; 31-38; 41—49), and the rests are preserved dry, or
in alcohol. A male and a female were recovered also from samples collected 12 Decem-
ber 1979 at Stations No. 6 and No. 4, respectively (No. 54.25, 26).

Male. Small midge with body length of 1.61—1.97 mm (1.80£0.12 mm in meas-
urements of 10) and wing length of 1.00-1.21 mm (1.09£0.07 mm in 10). Antennal
hairs white (a distinguishing character for this species), scutum, scutellum and post-
notum almost uniformly black, scutal stripes hardly distinguishable, abdominal tergites
black, sternites 1111 white, IV—VII with a large dark spot; basal half of femora dark,
leg segments otherwise pale yellow.

Head in Fig. 34-A. Antennal flagellum 13 segmented, AR 0.60-0.82 (0.71+
0.06 in measurements of 10}); terminal segment swollen apically, with about 10 short
subapical sensory setae each approximately 45 microns long (Fig. 34-B, C). Palpi 4
segmented (43, 67, 96, 145 microns). Eyes strongly convex and highly pubescent,
small and pyriform, without dorsomedial projection and widely apart from each other,
ER 1.60—2.00 (1.78 in average of 8). Supraorbital setae only 1 or 2 on each side. Cly-
peal setae 8—12 (most frequently 8).

Antepronotum well developed, medially separated, and with 2 or 3 weak lateral
setac on each side. Scutum with only 2 dorsomedian setae closely set and arising from
the same pit, 4 (rarely 5 or 6) dorsolateral setae in a single row and arising from large
pale pits, and 1 (rarely 2) supra-alar sctae on each side. Scutellum usually with only
2 setae (2 of 10 specimens had 3 scutellar setae; Fig. 34-D). Wing colorless, without
macro- and microtrichiae. Relative length of wing venation in Fig. 33-A and Table
2-12. Squama with 35 hairs. R 2+3 fused with R 4+5 (such as in some Eukiefferiella).
Costa produced slightly beyond tip of R 4+5. Tips of R 4+5 and Cu 2 almost on the
same level. fCu beyond r-m, which is distingt and oblique, Anal lobe rounded. Cu 2
almost straight. Relative length of leg segments in Table 3-12. fLR 0.61-0.68 (0.65%
0.02 in measurements of 10), mLR 0.47—-0.50 (0.482+0.015 in 10), hLR 0.52—0.58
(0.557£0.021 in 10). Front tibia with a narrow, long and sharply pointed terminal
spur 42 microns long (Fig. 34-E), middle tibia with two short terminal spurs 16 and
14 microns long (Fig. 34-F), hind tibia with one long (36 microns) and one short (17
microns)} terminal spurs, and a terminal comb composed of 10 spurs 19—27 microns
long (Fig. 34-G). Femora, tibiae and tarsi of all legs with relatively long hairs, fBR
2.7, mBR 2.9, hBR 4.9, Pulvilli well developed like in Psectrocladius (Fig. 34-H).

Abdominal tergites with highly reduced numbers of setae, tergite I usually with
only 3 pairs, tergites 1l to VII with 4 pairs of setae (Fig. 34-D). Hypopygium in Figs.
35-A, B. Anal point narrow, slender and with sharply pointed apex; anal tergite with
3—3 (usually 4) short setae in a transverse row near base of anal point (Fig. 35-C).
Inner lobe of gonocoxite single, roughly rectangular, with about 10 stout and rigid
setae (Fig. 35-D). 'Gonostylus slender, apically curved inwards and not expanded,
with a large spatulate apical spur about 8 microns long and 3 microns wide (Fig. 35-D).

Female. Coloration similar to male, but paler (yellowish) in general; ground
color of scutum yellow, scutal stripes brown, scutellum, postnotum and abdominal
tergites dark brown; halteres yellow, leg segments yellow excepting tibiae and basal
parts of femora which are largely brown. Body length 0.92—1.45 mm (1.23+0.16 mm
in measurements of 8). Wing length 0.97—1.05 mm (1.01£0.01 mm in 8). Head as in
Fig. 33-B. Antenna with a pedicellum and 5 flagellar segments (53, 48, 29, 34, 32,
87 microns; Fig. 33-C); the last segment darker than the preceding segments, and with
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about 10 strong setae. Palpi 4 segmented (36, 55, 87, 140 microns). Eyes highly pub-
escent, pyriform and strongly convex, without dorsomedial projection and widely apart
from each other, ER 1.46--2.78 (1.80 in 8). Supraorbital setae 1 (rarely 2) on each
side. Clypeal setae 712 (most frequently 10, 9.6 in average of 8).

Thorax in Fig. 34-D.  Antepronotum dorsally bare, with 1 or 2 very weak lateral
setae. Scutum with 2 dorsomadian setae situated in about the middle and arising from
a common pit, 5-8 (most commonly 6) dorsolateral setae on each side, and 1 or 2
(more commonly 1) supra-alar setae on each side. Scutellum with 2—4 (most commonly
2) setae. Wing venation in Fig. 33-A and Table 2-11. Wing membrane bare and smooth,
colorless. ‘Squama with 3—4 setae. R 2+3 fused with R 4+5. Costa extending beyond
tip of R 4+5. Tip of Cu 1 almost under tip of R 4+5, fCu beyond r-m. Cu 2 almost
straight. Anal lobe rounded. Relative length of leg segments in Table 3-11. fLRO.57—
0.63 {(0.595 in average of 8), mLR 0.43—0.46 (0.443 in average of 8), hLR 0.51-0.56
(0.535 in average of 8). Front tibia with a long and sharply pointed terminal spur 24
microns long, middle tibia with 2 short terminal spurs 10 and 15 microns long, hind
tibia with a long sinuated and barbed terminal spur 27 microns long, a short terminal
spur 13 microns long, and a terminal comb composed of some 10 spurs 16—30 microns
long. Pulvilli well developed, Spermathecae ovoid, dark brown (Fig. 33-E). Cercus
53 microns wide and 38 microns long (Fig. 33-F).

Pupa.  Length of abdomen 1.27-1.57 mm {1.44 nun in average of 10 exuviae).
Thoracic respiratory organs hom-like, 157—195 microns long (17913 microns in 10
pairs), widest near the base and gradually tapering towards very thin and needle-like
tip, and with a few weak barbs on the surface (Fig. 35-E). Two out of the three
humerai setae and the two pronotal setae adjacent to thoracic respiratory organs are
stout and arise from large semiglobular bases (Fig. 35-E).  Distribution of setae, spines
and spinules on abdominal tergites I-VI in Fig. 36-A, and tergites VII-IX in Fig. 36-
C. Segment I with a pair of stout lateral setae arising from a large base, a pair of stout
setae in the middle of tergite also arising from a large base, and 3 pairs of short setae
on tergite. Segment II with 3 pairs of stout lateral setae (II-t) and a pair of inner setae
all with large bases, and posterior lobe bearing large triangular spines along the caudal
margin (Il-¢), but without spines on intersegmental membrane. Segment III with 3
pairs of lateral setae (Ill-t) arising from large semiglobular bases, a transverse row of
narrow and sharply pointed spines along the caudal margin of tergite, and a row of
smaller spines on the intersegmental membrane (Ul-c, 11I-d). Segment 1V with 3 pairs
of stout lateral hairs arising from large bases, several small spines in the middle of ter-
gite (IV-b), and a transverse row of sharply pointed spines along the caudal margin
of tergite (IV-c). Segments V and VI with 3 pairs of weak lateral hairs arising from
small bases, a central spinose and spinulous area and a row of narrow and sharply pointed
spines along the caudal margin of tergite (V-b, V-¢c; VI-b, Vlc). Segment VII with 4
pairs of long, filamentous lateral hairs, and a large central spinulous area both on tergite
and sternite, but devoid of large spines. Segment VIII with $ pairs of long filamentous
lateral hairs, a pair of spinulous areas on tergite, and a pair of long setae on tergite.
Anal lobes with a spinulous zone near the oral margin, and each fringed with 15—19
{most frequently 16) long filamentous hairs, and 3 long and filamentous (not stout
and rigid as in most other Orthocladiinae pupae) caudal hairs; the frequency by the
number of fringe hairs in observation of 11 pairs being 2, 12, 2, 4, and 2 for 15, 16,
17, 18 and 19, respectively.

Discussion. The genus Nanocladius Kieffer, 1913, has been frequently referred
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by many authors by the generic name of Microcricotopus Thienemann et Harnisch,
1932, but Freeman (1956) and Saether (1977) regarded the latter as a synonym of the
former. The generic status was discussed in details by adult morphology by Goetghe-
buer (1944) and Brundin (1956}, or by pupal and larval morphelogy by Thienemann
and Harnisch (1932} and Thienemann (1944). A review of the genus was made by
Fittkau and Lehman (1970), and more recently by Saether (1977). The present species
is very closely related in adult morphology to Nenocladius bicolor (Zetterstedt, 1843),
which is a species widespread in Europe, and was recorded also by Tokunaga (1938)
from Kyoto. The present species as well as N. bicolor is characterized by the eyes
being small and highly pubescent, absence of R 2+3 of wing vein, the peculiar chaeto-
toxy of setae on scutum and scutellum, the presence of pulvilli and a sharply pointed
anal point, and by the inner lobe of gonocoxite being broader than in the other species
of this genus. However, the present species is apparently different from European bi-
color in the shape of gonostylus (apically narrowed and curved inwards in the present
species, apically expanded and truncate in bicolor), in the arrangement of setae on
abdominal tergites [I-VII (on a {ransverse line in the present species, irregular in &é-
cofor according to Fittkau and Lehmann, 1970), in the shape of inner lobe of gong-
coxite (more rounded in the present species), and in the numbers of long hairs at the
base of anal point (3 or 4 in the present species, 14 in bicolor according to Brundin,
1956, Fig. 86). In the pupa, the shape of thoracic respiratory organs is also similar to
that of bicolor and quite different from other related species, but the spines on tergite
II is much stouter and arise from a peculiar lobe in the present species (those on [I
and III are almost the same in bicolor according to Fittkauw and Lehmann, 1970), and
the filamentous fringe hairs on anal fins are 15—19 (usually 16) in the present species,
while those are 23—30 in the European bicolor. In the key compiled by Saether for
species of the genus Nanocladius, the present species can also be separated from bi-
color by the arrangement of setae on abdominal tergites (irregularly double on all ter-
gites in bicolor), and from all the other species either by the value of AR, number and
arrangement of setae on tergites and scutellum, or by the structure of anal point and
inner lobe of gonocoxite, It is possible that the species described by Tokunaga (1938, p.
319) from Kyoto by the name of Spanioroma (Eukiefferiella} bicolor is the same  as the
present new species.;

(13) Parametriocnemus stylotus (Kieffer, 1924)

Materials studied. A male, emerged on 29 August from a sample of Station
No. 2, dissected and mounted in gum-chloral (A 53:51); 2 males from Station No. 1,
a male from No. 2, and 4 males from No. 3 (A 53:52-58); 3 females from No. 1 and a
feamle from No. 2; (A 53:61-64); a female from No. 3 fixed on pin. Two male pupal
exuviae and 2 female pupal exuviae associated with adults (A 53:66—69). A larval head
capsule attached to a female pupal exuviae (A 53:66). Two males and a female were
recovered also from Station No. 3 at the winter survey.

Male. Boday length 2.13-2.63mm (2.33 mm in average of 7). Wing length
1.34—1.42 mm (1.38 mm in average of 8). Antennal shaft and hairs dark brown, eyes
black, ground color of scutum yellow, scutal stripes dark brown, scutellum largely yellow
but dark brown along the oral margin, postnotum dark brown, wing milky white, hal-
teres entirely yellow, legs almot uniformly brown, abdomen dark brown.
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Head in Fig. 37-B. Antennal flagellum 13 segmented, AR 0.79--0.95 (0.88
in average of 6); apical segment of antenna with 4 long, curved subapical setae (Fig.
37-E). Palpi 5 segmented (24, 31, 72, 101, 150 microns; the first segment ill defined,
without setae and narrow). Eyes bare, with a long dorsomedial projection, ER (0.33—
0.38 (0.36 in average of 7). Supraorbital setae 8—10 on each side. Clypeal setae 9-11.

Thorax in Figs. 37-1,J. Antepronotum well developed, bare dorsally, with 5-7
lateral setae. Scutum with 13—16 dorsomedian setae, 11—-15 dorsolateral setae on
both sides all arising from pale pits, and 3—5 supra-alar setae on both sides. Scutellum
with an uniserial row of 6—10 (most frequently 6) setae, Wing venation in Fig. 37-F and
Table 2-13. Squama with 4 or 5 setac. Wing membrane with macrotrichize as in Fig,
37-F. R 2+3 running close to R 4+5. Costa extending much beyond tip of R 4+5.
R 4+5 and Cu 1 ending on the same level. Cu 2 remarkably sinuous. fCu nearly under
r-m. Relative length of leg segments in Fig. 39-A and Table 3-13. fLR 0.74-0.77 (0.75
in average of 7), mLR 0.55-0.59 (0.57 in average of 7), hLR 0.63—0.66 (0.64 in average
of 7). Front tibia with a simple terminal spur 41 microns long (Fig. 38-F), hind tibia
with a long spur 43 microns fong, a short spur 16 microns long, and a terminal comb
composed of some 11 spurs 33—42 microns long (Figs, 38-G, H).  Pulvilli absent (Fig.
38-).

Abdominal tergites with numerous setae irregularly distributed as in Fig, 39-B.
Hypopygium in Figs. 38-A, B.  Anal point robust, about 50 microns long and 30 mi-
crons wide at the base, triangularly shaped but with rounded apex, covered with micro-
trichiae on the basal 2/3 and with several short lateral hairs {Fig. 38-D). Gonocoxite
with a broad and roughly rectangular inner lobe, bearing many microtrichiae and about
10 short hairs. Gonostylus rather slender, apically truncate, with a stout apical spur
(Fig. 38-C).

Female. Body length 2.00—2.58 mm (2.23 mm in average of 4). Wing fength
1.26—1.47 mm (1.36 mm in average of 5). Body celoration generally paler than in
male; antenna brown, ground color of scutum yellow, scutal stripes reddish brown,
scutellum yellow postnotum brown, wings unmarked, halteres pale yellow, legs brown-
ish yellow, abdomen brown,

Head in Fig. 37-A. Antenna with a pedicellum and 5 flagellar segments (82,
75, 48, 48, 51, 70 microns; Fig. 37-D), each segment relatively short and thick, the
first segment with double rows of hairs, Palp 5 segmented (29, 41, 87, 111, 210 mi-
crons; Fig. 37-C). Eyes with a dorsomedial projection, which is shorter than in male,
ER 0.36-0.48 (0.43 in4). Supraorbital hairs 8 on each side in all specimens examined.
Clypeal hairs 10, 12, 14 and 14 in the 4 specimen.

Thorax in Fig. 37-H. Antepronotum well developed, with 57 (usually 5} lateral
hairs on each side. Scutum with 10, 12, 14 and 20 (very variable) dorsomedian setae
all short and decumbent, 20—26 dorsolateral setae on both sides (more numerous than
in male, partly in two rows; Fig. 37-H), and usually 5 (rarely 6) supra-alar setae; scutel-
lum with 8 or 10 setae on a single transverse row. Wing venation in Fig. 37-F and Table
2-13. Wing membrane with macrotrichiae more densely distribuied than in male. R
2+3 very close to R 4+5. Costa extending beyond tip of R 445. fCu almost under
r-m. Cu 2 remarkably sinuous. Squama fringed with 5—7 hairs. Anal lobe rather flat.
Relative length of leg segments in Table 3-13. fLR 0.72-0.75 (0.73 in average of 4},
mLR 0.52-0.55 (0.537 in 4), hLR 0.60—0.62 (0.615 in 4). Front tibia without ter-
minal spur (Fig. 37-M); middle tibia with two short terminal spurs 21 and 18 microns
long (Fig. 37-N); hind tibia with a long terminal spur 48 microns long, a short terminal
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spur 17 microns long, and a terminal comb composed of 10 spurs 46—24 microns long
(Figs. 370, P). Claws and empodium well developed, pulvilli absent (Fig. 37-M).
Cercus ear-shaped, about 77 microns wide and 48 microns leng, ratio 1.60 (Fig. 37-
K). Spermathecae in Fig. 39-D.

Pupa. Length of abdomen 1.95 and 2.08 mm in 2 male pupal exuviae, and
1.84 and 1.97 mm in 2 female pupal exuviae, Thoracic respitaroy organs (Fig. 41-
A) horn-like, widest at about apical 1/3, apically rather rounded, 262—282 microns
long (273 microns in average of 4 pairs) and 40—44 microns wide, with small spinules
almost on the entire surface.

Distribution of spines and spinules on abdominal tergites and sternites in Figs.
40-A, B, Tergite [ with a pair of transverse bands of small spinules on the caudal part.
Sternite I with a pair of broader spinulous areas in the middle part. Tergite II with
two pairs of spinulous areas in the oral part, and a transverse band of small spines in
the caudal part; the caudal transverse band of long recurved spines is absent. Sternite
IT with oral, central and caudal spinulous areas. Segment II with a pair of long lateral
processes, Tergites Il ta VII with a large central spinulous atea, and a caudal trans-
verse band of large rounded or triangular spines; in addition, tergites 111 to VI with a pair
of lateral spinulous areas near the oral margin. Sternites III to VIII (in male pupa)
or sternites 1l to VII {in female pupa) with an oral spinulous area, and a caudal band
of large spines; in addition, sternites Il and IV with a pair of lateral longitudinal spinul-
ous areas. Sternite VIIT of female pupa without spines and spinules, but with a pair of
triangular and longitudinally divided tubercles (Fig. 41-B).  Anal tergite with a central
spinulous area. Segments [l to VII with 3 pairs of short and simple lateral hairs. Seg-
ment VII with 3 pairs of long and simple lateral hairs. Anal fins each with 6, 7 or
8 long and filamentous hairs on the lateral margin, 3 stout and curved terminal hairs
about 170 microns long, and several small spines in the terminal portion. (Figs. 41-B,
C).

Larva (head capsule only): Head capsule 243 microns long and 380 microns
wide (compressed specimen). Antenna 5 segmented (36, 15, 8, 7, 5 microns; Fig. 41-
G); segment 1 about as long as the combined length of segments II to V; ring organ
near base of segment I; antennal blade 29 microns long and 0.86 times as long as the
combined length of segments II to V. Mandible (Fig. 41-F) 100 microns long and .
44 microns wide with 4 cutting teeth, and with a conspicuous tubercle on the outer
margin near the base. Labial plate with 12 teeth, the central pair not paler than the
lateral pairs, the second and the third pairs almost as wide as the central pair and wider
than the more lateral 3 pairs; the fifth pair is longer and more produced than the fourth
and the sixth pairs (Fig. 41-D). Labrum and epipharynx in Fig. 41-E; premandible
with two teeth. Maxilla in Fig. 41-H.

Discussion. This species is a typical member of genus Parametriocnemus, be-
cause wing membrane has numerous macrotrichiae, gonostylus of male being simple,
wing vein Cu 2 is strongly curved, eyes are bare and those of male with a long and narrow
dorsomedial projection, and male hypopygium with a robust anal point and with a
conspicuous inner lobe on gonocoxite. Basic structure of pupa and larva of this species
also fits quite well with those reported for European and American species of this genus.
The morphology of adults, pupa and larva of the present species is most closely related
to that of Parametriocnemus stylatus (Kieffer), though it is possible that more detailed
studies with additional materials will elucidate some essential difference between the
European and the Japanese populations. The present population belongs probably to
the same species as that described by Tokunaga (1939, p. 307) under the name of Metrio-
cnemus (Parametriocnemus) stylatus Kieffer by males collected at Kyoto.
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Table 2. Standard measurements of wing venation

8T

Code WL Percentage to wing length
No. Species Sex. {(mm) ww Rs Sc Rl R243 R&H45Cs M Cul Cu2 An rm fCu
1. Brillia M 2.32 26 16 57 8 - 97 99 97 89 79 53 49 51
Japonica F 2.40 29 15 53 78 — 97 99 96 86 67 51 42 44
2. Eukiefferiella M 1.02 29 15 53 63 - 86 91 99 90 70 44 41 353
tamaflavus F 0.93 31 15 50 9 - 91 94 99 93 72 46 41 52
3. Synorthocladius M 1.17 27 14 56 67 77 89 93 99 87 71 61 47 51
tamaparvilus F 1.03 3 15 52 63 79 89 94 99 B89 68 - 56 40 47
6. Cricotopus M 1.71 26 16 59 70 83 91 94 99 87 70 61 50 56
© tricinclus

8. Cricotopus M 1.58 25 14 56 72 83 94 94 99 88 T2 38 47 50
tamannulatus F 1.34 31 14 57 72 82 93 96 99 89 71 58 49 53
9. Cricotopus M 1.30 27 15 34 73 83 93 9 99 89 70 57 50 53
metatibialis F 1.31 31 15 61 73 83 93 97 99 8% 68 54 46 51
10. Cricotopus M 1.95 28 15 56 72 83 93 96 99 88 71 58 50 351

tamasimplex
11. Parqtrichocladius M 1.65 25 15 54 69 80 93 96 99 89 70 55 45 51
tarnaaler F 1.52 30 15 53 69 80 93 96 99 89 T0 55 46 49
12. Nanocladius M 1.16 27 14 59 0 — 89 94 99 B89 71 58 52 356
tamabicolor F 1.05 33 14 33 62 - 90 95 99 88 68 50 45 50
13. Parametriocnemus M 1.40 24 15 54 67 85 90 96 99 90 76 47 49 51
stylatus F 1.38 29 15 52 67 85 87 96 99 87 72 45 46 47




Table 3. Standard measurements of legs

Leg Length in 0.01mm unit Ratios
No. Species Sex No.fe ti  tl 2 t3 14 5 LR BR
1 Briltia 1 77 93 77 39 30 22 12 082 34
japonica M 2 82 80 40 23 19 13 11 050 5.8
3 8 96 52 33 29 18 11 055 40
1 99 120 89 46 34 25 15 074 2.5
F 2 104 101 45 27 22 14 11 044 34
3 106 122 60 37 34 19 11 049 3.2
2 Eukiefferiella 1 36 34 20 21 15 1 O. 7 086 2.8
tamaflavus M 2 37 37 17 10 7 5 5 047 32
3 37 40 23 13 11 6 6 059 4.6
1 29 29 22 14 10 6 6 077 16
F 2 30 29 14 8 7 3 4 049 038
3 32 32 17 10 R 4 5 0355 0.7
3 Synorthocladius 1 52 48 29 26 18 12 7 081 30
tamaparviius M 2 42 40 20 14 10 7 6 050 58
3 47 49 26 17 14 8 8 054 39
1 46 39 22 19 14 9 7 058 27
F 2 36 34 17 11 8 6 6 049 44
3 37 41 22 14 11 6 6 052 3.1
6  Cricotopus 1 62 79 46 26 19 14 10 058 1.5
tricinctus M 2 63 68 31 17 i3 10 9 046 1.8
3 65 77 42 22 18 11 9 0.54 19
7 Cricotopus 1 60 73 44 24 17 14 9 060 2.1
triannulatus M 2 5 59 27 15 12 9 7 046 19
3 5 65 38 19 14 10 8 038 1.7
8  Cricotopus I 56 70 43 23 17 14 9 061 1.8
tamartnlatus M 2 60 57 29 15 12 9 "8 050 2.3
3 58 65 36 19 16 9 8 055 28
1 50 67 34 19 13 11 7 061 11
F 2 46 47 22 13 g 6. 6 048 13
3 46 51 29 21 12 7 .7 058 14
9  Cricotopus i 49 57 38 21 16 11 8 066 1.6
metatibialis M 2 49 47 25 14 11 6 6 054 2.1
3 46 52 29 15 12 7 7 057 20
1" 5 56 35 19 13 9 7 062 1.3
F 2 53 48 23 19 9 7 6 049 1.6
3 47 52 30 16 13 7 6 057 1.5
10.  Cricotopus 1 69 85 60 30 22 15 11 070 14
tamasimplex M 2 58 72 38 20 16 1t 10 053 13
3 71 81 50 2 19 12 11 061 2.1
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Table 3. (Continued}

Leg Length in 0.01lmm unit Ratios
No. Species Sex.No. fe ti tl 2 t3 t4 t5 LR BR
11 Paratrichocladius 1 58 74 46 129 22 16 10 062 2.5
tamaater M 2 64 62 31 17 14 9 8 050 25
3 59 70 41 22 18 11 9 0.8 3.5
1 54 65 39 24 17 13 10 060 1.7
F 2 57 57 27 15 12 8 8 048 2.0
3 58 66 37 19 14 8 056 2.2
12 Nanocladius 1 35 42 27 24 16 10 6 065 2.7
tamabicolor M 2 34 35 16 11 8 5 4 047 39
3 46 45 24 14 11 7 6 0.52 4.2
I 28 34 21 13 10 7 6 061 1.6
F 2 29 31 14 8 7 4 4 044 1.9
3 30 34 19 10 8 5 S 056 18
13 Parametriocnemus 1 56 63 47 25 18 13 & 075 30
stylatus M 2 55 51 28 13 11 6 6 0.56 40
3 56 62 38 19 16 8 7 062 38
1 58 62 45 23 16 12 8 075 7
F 2 58 54 28 14 9 6 5 052 20
3 58 62 38 18 14 8 9 062 22

Explanation of Table 4

A system for comparison of pupal chaetotaxy proposed by Sasa (1980, p. 52).
S or W in the code number indicates the pupa is described either in Part 3 (summer
survey) or Part 4 (winter survey).

TRO: Character of thoracic respiratory organs, whether spine-like, horn-like,
cube-like, divided into numerous filaments (n) such as in Chironomus, or branched
into 6 or 4 tubes such as in some Polypedilum. Lateral hairs on abdominal segments
IT to VIIT are each expressed by the abbreviation: s (simple, short hair), S (simple,
long hair); f (forked hair); L (long, flat and filamentous hair). Cl: Characters of cau-
dolateral scales on abdominal segment VIII, whether absent {—), or with 1, 2, 3 or
numerous spines. FH: Number of fringe hairs on anal fins; (-) indicates they are
absent, TB: Character of terminal bristles on anal fins: H (long and hook-like seta);
S (simple seta); L {long and filamentous seta); — (absent).
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Table 4.

Comparison of pupal chaetotaxy

Code

No. Species TRO 11 111 v v VI VII VI CL FH TB
S-1  Brillia japonica spine $558 5558 585§ 5888 RERH LLLL LLLLL - 18—31 HHH
82  Euk tamaflavus bulb Ssss Ssss Ssss Ssss Ssss Ssss $Sss - — S+LLL
53 Syn tamaparvulus none 858 §83 558 58§ 8S§ 5555 §558 — — Hhh
w-1  Orth. tamanitidus horn §s§ 88§ S8 §58 ssS 8558 $58%§ - — HHH
w-2  Orth. tamaputridus horn 8§88 55§ $ss 85 §s8§ SSSS 5858 - - HHH
w-3  Orth. yugashimaensis horn Sss§ 558 §88 LEH 88 §s88 §888 - — HHH
w-4  Orth, tomarutilus hom 8S8 588 §s8 55§ S8S 8838 §588 — — HHH
56 Cric, tricinctus horn S8 58§ 588 88§ §8s 8555 §888 — — HHH
S-7  Cric. triannulatus horn 58s $3s sS8s sSs 5Ss sSs $8555 - - HHH
S8 Cric. tamannulatus horn ss8 LH §88 58§ 558 8588 §588 — - HHH
S5-9  Cric. metatibialis horn 558 sssf sssf sssf sssf sSSs SS888 — — sHH
w-8  Cric. tamadigitatus horn 588 888 CRH] $§s §8s 8§88 $888 — — HHH
w-9  Cric. tamapulius horn 888 558 558 $88 588 $§5 5888 - — HHH
w-14  Parakief. tamatriang. ovoid $588 8558 5588 $858 $S8S Ssss Ssss - — HHH
S8-11  FParatrich. tamaater horn 5§ 558 sss8 ss8 S§§ ERE SS8§3 — — HHH
§-12  Nanocl tamabicolor horn §$88 §88 S§S8§ 858 ss$ LLLL LLLLL — 15—-19 LLL
S-13  Parametr. stylatus horn ssS 855 585 $88 558 588 588 - 6-8 HHH
w-10  Rheocr. tamahumeralis horn 588 585 s8§ 5558 5888 LLLL LLLLL - 10—-12 LLL
w-19  Dicrot. tamaviridis n 558 888 588 LLLL LLLL LLLL LLLL 1 38 -
w-20  Polyped. kobotokense ? 588 ss8 88 LLL LLL LLLL LLLL 2 25-30 -
w-21  Polyped. asakawagense 6 888 55§ §8§ LLL LLL LLLL LLLL n 30-34 -




EXPLANATION OF PLATES AND FIGURES

(1)  Brillia japonica Tokunaga, 1939

Plate 1. Adult male, A. head, frontal view. B. tip of natenna. C. thorax, lateral
view. D, E. tip of hind tibia. F. tip of front tibia. G. tip of middle tibia. H. front tarsus L.
I. hind tarsus I.

Plate 2. Adult, A. male hypopygium, dorsal view. B. male hypopygium, ventral
view. C, male hypopygium, showing inner margins of gonocoxite. D. inner lobe of gono-
coxite, dorsal view. E. gonostylus. F. antepronotum, female

Plate 3. Adult. A. wing, male and female, B-J. body parts of adult female. B. head,
frontal view. C. antenna. D. scutum and scutellum of thorax, dorsal view. E. tip of front
tibia. F. tip of middle tibia. G. tip of hind tibia. H. front tarsus L. I. spermathecae. J.
cercus,

Plate 4. Pupa. A, B. thoracic respiratory organ and associated setae. C. abdominal
segments I- VI, lateral view. D. parts of spinose or spinulous areas on abdominal seg-
ments. E. abdominal segments VIII and [X, dorsal view.

Plate 5. A-H. Larva, I. Pupa, A, labial plate. B. labrum, dorsal view. C, labrum,
premandible and epipharynx. D. maxilla. E. antenna and mandible. F. claws on anterior
pseudopod. G. bases of preanal hair tufts. H. spines and claws on posterior pseudopod.
I. terminal setae on anal fin, pupa.

{2) Eukiefferiella tamaflavus, sp. nov.

Plate 6. Adult male. A_ head. B. tip of antenna, C. tip of front tibia. D, tip of
middle tubia. E. tip of hind tibia. F. front tarsus V. L. inner lobe of gonocixite, and
gonostylus,

Plate 7. Adult male. A. abdominal tergites, showing bases of setae. B. anal point.
C. hypopygium, dorsal view. D. hypopygium, ventral view.

Plate 8. Adult. A. wing, male and female. B-I. female; B. _head. C. antenna. D.
thorax, lateral view. E. tip of front tibia. F. tip of middle tibia. G. tip of hind tibia. H.
spermathecae. 1. cercus.

Plate 9. Pupa. A. dorsal view of abdominal tergites. B. enlarged views of spinose
areas. C. terminal segment, left half.

Plate 10. Pupa.  A. abdominal sternites. B. thoracic respiratory organ and associated
setae. C. spines on abdominal sternites IV to VIII. D. terminal segment, ventral view.

(3) Synorthocladius tamiaparvulus, sp. nov.

Plate 11. Adult. A, wing, male and female. B. head, male. C. tip of male antenna,
D. head, female. E. female antenna. F. abdominal tergites of male showing bases of setae.
G. tip of front tibia. H. tip of middle tibia. L, J. tip of hind tibia. K. front tarsus L. L.
thorax, dorsal view, female. M. cercus. N. spermathecae.

Plate 12. Adult male.  A. hypopygium, dorsal view. B. hypopygium, ventral view,
C. anal point and tip of ninth tergite. D. inner lobe of gonocoxite, ventral view. E. inner
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EXPLANATION OF PLATES AND FIGURES

(1)  Brillia japonica Tokunaga, 1939

Plate 1. Adult male, A. head, frontal view. B. tip of natenna. C. thorax, lateral
view. D, E. tip of hind tibia. F. tip of front tibia. G. tip of middle tibia. H. front tarsus L.
I. hind tarsus I.

Plate 2. Adult, A. male hypopygium, dorsal view. B. male hypopygium, ventral
view. C, male hypopygium, showing inner margins of gonocoxite. D. inner lobe of gono-
coxite, dorsal view. E. gonostylus. F. antepronotum, female

Plate 3. Adult. A. wing, male and female, B-J. body parts of adult female. B. head,
frontal view. C. antenna. D. scutum and scutellum of thorax, dorsal view. E. tip of front
tibia. F. tip of middle tibia. G. tip of hind tibia. H. front tarsus L. I. spermathecae. J.
cercus,

Plate 4. Pupa. A, B. thoracic respiratory organ and associated setae. C. abdominal
segments I- VI, lateral view. D. parts of spinose or spinulous areas on abdominal seg-
ments. E. abdominal segments VIII and [X, dorsal view.

Plate 5. A-H. Larva, I. Pupa, A, labial plate. B. labrum, dorsal view. C, labrum,
premandible and epipharynx. D. maxilla. E. antenna and mandible. F. claws on anterior
pseudopod. G. bases of preanal hair tufts. H. spines and claws on posterior pseudopod.
I. terminal setae on anal fin, pupa.

{2) Eukiefferiella tamaflavus, sp. nov.

Plate 6. Adult male. A_ head. B. tip of antenna, C. tip of front tibia. D, tip of
middle tubia. E. tip of hind tibia. F. front tarsus V. L. inner lobe of gonocixite, and
gonostylus,

Plate 7. Adult male. A. abdominal tergites, showing bases of setae. B. anal point.
C. hypopygium, dorsal view. D. hypopygium, ventral view.

Plate 8. Adult. A. wing, male and female. B-I. female; B. _head. C. antenna. D.
thorax, lateral view. E. tip of front tibia. F. tip of middle tibia. G. tip of hind tibia. H.
spermathecae. 1. cercus.

Plate 9. Pupa. A. dorsal view of abdominal tergites. B. enlarged views of spinose
areas. C. terminal segment, left half.

Plate 10. Pupa.  A. abdominal sternites. B. thoracic respiratory organ and associated
setae. C. spines on abdominal sternites IV to VIII. D. terminal segment, ventral view.

(3) Synorthocladius tamiaparvulus, sp. nov.

Plate 11. Adult. A, wing, male and female. B. head, male. C. tip of male antenna,
D. head, female. E. female antenna. F. abdominal tergites of male showing bases of setae.
G. tip of front tibia. H. tip of middle tibia. L, J. tip of hind tibia. K. front tarsus L. L.
thorax, dorsal view, female. M. cercus. N. spermathecae.

Plate 12. Adult male.  A. hypopygium, dorsal view. B. hypopygium, ventral view,
C. anal point and tip of ninth tergite. D. inner lobe of gonocoxite, ventral view. E. inner
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lobe of gonocoxite and gonostylus, dorsal view. F. thorax, lateral view. G. tip of front
tibia. H. tip of middle tibia. I, J. tip of hind tibia. K. front tarsus V.

Plate 13. Pupa. A. abdominal segments, lateral view. B. terminal segment, ventral
view. C, parts of spinose areas, enlarged view. -

(4)  Cricotopus bicinctus (Meigen,, 1818)
Figures of male, female, pupa and aduit in Sasa (1979, Plates 56—59)

(5) Cricoropus sylvestris (Fabricius, 1794)
Figures of male, female, pupa and larva in Sasa (1979, Plates 60—63),

(6) Cricotopus tricinctus (Meigen, 1818)

Plate 14. Male. A, wing. B. hind tarsus V. €, middle tarsus V. D. inner margin of
gonocoxite, and ventral view of inner lobe. E. hypopygium, left half, dorsal view. G. tip
of front tibia. H. tip of middle tibia. I, J. tip of hind tibia.

Plate 15, Male. A. thorax, lateral view. B. head, front view. C. tip of antenna. D.
palp. E. coloration of legs. F. abdominal tergites, chaetotaxy and coloration.-

Plate 16. Pupa, A. thoracic respiratory organ. B, abdomen, lateral view. C. en-
larged view of some spines on tergites. D. some spinules and spines on sternites. E.
terminal segment.

(7) Cricotopus rriannulatus (Macquart, 1826)

Plate 17. Male. A. head. B. tip of antenna. C. tip of front tibia. D. tip of middle
tibia. E, F. tip of hind tibia. G. hind tarsus V. H. abdominal tergites. I. inner margin of
gonocoxite, and gonostylus. J. inner lobe of gonocoxite, ventral view. K. hypopysium,
dorsal view.

Plate 18. Pupa. A. thoracic respiratory organs. B. abdomen, lateral view. C. some
spines of abdominal tergites. D. spines and spinules on sternite 1V. E. terminal segment.

(8) Cricotopus tamannulatus, sp. nov,

Plate 19. Adult. A. wing of male and female. B-H: body parts of male. B, thorax,
lateral view. C. abdominal tergites IT to VI. D. tip of front tibia. E. top of middle tibia. F.
tip of hind tibia. G. inner lobe of gonocoxite, ventral view. H. inner margin of gonocoxite,
dorsal view of inner lobe, and gonostylus.

Plate 20, Male, A. head. B. tip of antenna. C, hind tarsus V. (plv: pulvillus; clw:
claw; emp: empodium). D. hypopygium, dorsal view. E. hypopygium, ventral view.

Plate 21. Female, A. head. B, antenna. C. thorax, dorsal view. D. tip of front tibia.
E. tip of middle tibia. F, G. tip of hind tibia. H. abdomen, dorsal view. 1. spermathecae.
X cercus.

Plate 22, Pupa.. A. thoracic respiratory organ. B. abdomen, lateral view. C. en-
larged view of spines and spinules. D. terminal segment.
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(9)  Cricotopus metatibialis Tokunaga, 1936
Plate 23. Male.  A. head. B. tip of antenna. C. tip of front tibia. D. tip of middle

tibia. E. tip of hind tibia. F. front tarsus V. G, thorax, left half, dorsal view. H. inner
margins of gonocoxite, L. hypopygium, dorsolateral view.

Plate 24 Adult.  A. wing, male and female. B, female antenna. C. female head. D.
dorsal view of thorax, female. E. front tarsus V, female. F. cersus. G. spermathecae.

Plate 25. Adult. A, abdominal tergites, male. B. coloration of legs, male. C. tip
of front tibia, female. D. tip of middle tibia, female. E. tip of hind tibia, female. F.
abdominal tergites, female.

Plate 26. Pupa.  A. thoracic respiratory horn. B. abdominal tergites. C. enlarged
view of spines and spinules on some tesgites. D, lateral hairs on segment IV, left side. E.
anal segments.

(10)  Cricotopus tamasimplex, sp. nov.

Plate 27, Male.  A. wing. B. head. C. tip of antenna. D. thorax, lateral view. E. hind
tarsus V, showin g claw, empodium, and absence of pulvilli. F. coloration of femora and
tibiae. G. tip of front tibia. H. tip of middle tibia. L, J. tip of hind tibia.

Plate 28. Male. A. hypopygium, ventral view. B. hypopygium, dorsal view. C.
inner surface of gonocoxite, and gonostylus. D. abdominal tergites.

(11)  Paratrichocladius tamaater, sp. nov.

Plate 29. Male (excepting for a wing)  A. head. B. tip of male antenna. C. thorax,
lateral view. D. wing, male and female. E. tip of front tibia. F. tip of middle tibia. G, H.
tip of hind tibia, ‘

Plate 30. Male.  A. abdominal segments I to VII, lateral view. B. hypopygium,
dorsal view. C. inner lobe of gonocoxite, dorsal view. D. inner lobe of gonocoxite, ventral
view. E. inner margin of gonocoxite, and gonostylus, dorsal view. F. tip of gonostylus,
ventral view,

Plate 31. Female. A. palp. B. antenna. C. head. D. thorax, [ateral view. E. sperma-
thecae. F. cercus,

Plate 32. Pupa.  A. thoracic respiratory organ. B. abdominal segments, lateral view,
C. some spines on abdominal tergites. D. spinules and spines on abdominal sternites. E.
anal segment. '

(12)  Nanocladius tamabicolor, sp. nov
Plate 33. Adult. A, wing, male and female. B. head, C. antenna, D. thorax and
abdomen, dorsal view, E. spermathecae, F. cercus, female.

Plate 34. Male, A, head. B. antenna. C. tip of antenna. D. thorax and abdomen,
dorsal view. E. tip of front tibia. F. tip of middle tibia. G. tip of hind tibia. H. hind tarsus
V, showing pulvilli, claws and empodium.

Plate 35. Male and pupa. A. hypopygium, dorsal view. B. hypopygium, ventral

34



view. C. and point. D. inner margin of gonocoxite, and gonostylus. E. thoracic respira-
tory organ and associated hairs, pupa.

Plate 36. Pupa. A. abdominal tergites I-V1. B. some hairs and spines on abdominal
tergites. C. abdominal segments VII, VIII and IV, dorsal view.

(13)  Parametriocnemus stylatus (Kieffer, 1924)

Plate 37. Adult, A. head, female. B. head, male. C. palp, female. D, antenna,
female, E, tip of antenna, male, F, wing, male and female. G, front tarsus V, female. H.
thorax, female. 1. thorax, male. J. thorax, male, lateral view. K. cercus, female. L. hind
tarsus V. M. tip of front tibia, female, showing absence of terminal spur. N. tip of middle
tibia. O, P. tip of hind tibia,

Plate 38. Male.  A. hypopygium, dorsal view. B, hypopygium, ventral view. C.
inner margin of gonocoxite, and gonostylus. D. anal point. E. tip of front tibia. F. tip of
middle tibia. G, H. tip of hind tibia. [. middle tarsus V.

Plate 39. Adult.  A. contour of front (f), middle (m) and hind (h) legs, male. B.
abdominal tergites I1-IX, dorsal view, showing bases of setae, male. C. abdominal tergites,
female. D. spermathecae.

Plate 40. Pupa.  A. abdominal tergites. B. abdominal sternites. C. some spines on
abdominal tergites, arrows showing the midline.

Plate 41. Pupa (A-C) and larva (D-H). A. thoracic respiratory organ. B. anal
segments of female pupa. €. anal segments of male pupa. D, labial plate. E. labrum,
epipharynx and premandible. F. mandible. G. antenna, H, maxilla.
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Plate 1.

Brillia japonica Tokunaga, male
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Plate 2. Brillia japonica Tokunaga,‘male and female
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Plate 3.  Brillia japonica Tokunaga, male and female
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Plate 4. Brillia japonica Tokunaga, pupa
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Plate 5. Brillia japonica Tokunaga, larva {A—H) and pupa (I)
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Plate 6. Eukiefferiella tamaflavus, sp. nov., male
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Plate 7. FEukiefferiella tamaflavus, sp. nov., male
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Plate 8. Eukiefferiella tamaflavus, sp. nov., male and female
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Plate 9. Eufiefferiella tamafiavus, sp. nov., pupa
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Plate 10. Eukiefferiella tamaflavus, sp. nov., pupa
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Plate 11. Synorthocladius tamaparvulus, sp. nov., male and female
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Plate 12. Synorthocladius ramaparvalus, sp, nov,, male
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Plate 13. Synorthocladius tamaparvulus, sp. nov., pupa

43



Vg

St sy
e gaf -
Vom a e .

ety Th ( ‘.
— ,l‘.“"u L TN

Plate 14. Cricotopus tricinctus {meigen), male
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Plate 15. Cricotopus tricinctus (Meigen), male
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Plate 16. Cricotopus tricinctus (Meigen), pupa
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Plate 17. Cricotopus triannufarus (Macquart), male
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Plate 18. Cricotopus triannulatus (Macquart), pupa
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Plate 19. Cricotopus tamannulatus, sp. nov., male and female
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Plate 20. Cricotopus tamannulatus, sp.nov., male
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Plate 21. Cricotopus tamannulatus, sp. nov., female
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Plate 22. Cricotopus tamannulartus, sp. nov.,
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Plate 23. Cricotopus metatibialis Tolunaga, male
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Plate 24. Cricotopus metratibialis Tokunaga, male and female
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Plate 25. Crocotopus metatibialis Tolunaga, male and female
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Plate 26. Crocotopus metatibialis Tokunaga, pupa
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Plate 27. Cricotopus tamasimplex, sp. nov., male
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Cricotopus tamasimplex, sp. nov

Plate 28.
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Plate 29. Paratrichocladius tamaater, sp. nov., male and female
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Plate 30. Paratrichocladius tamaater, sp. nov., male
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Plate 31. Paratrichocladius tamaater, sp. nov., female
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Plate 32. Paratrichocladius tamaater, sp. nov., pupa
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Plate 33. Nanocladius tamabicolor, sp.nov., male and female
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Plate 34. Nanocladius tamabicolor, sp. nov., male
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Plate 35. Nanocladius tamabicolor, sp. nov., male and pupa
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Plate 36.

Nanocladius tamabicolor, sp. nov., pupa
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Plate 37. Parametriocnemus stylatus (Kieffer), male and female
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Parametriocnemus stylarus (Kieffer), male
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Plate 39. Parametriocnemus stylatus (Kieffer), male and female
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Plate 40. Paramertriocnemus stylatus {Kieffer), pupa

735



P

TRy

X YW
i7 ]

- | 2 W oy
) }j \§\ & N

S 7’/

Plate 41. Parametriocnemus stylatus (Kieffer), pupa (A—C), and larva (D—H)
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Studies on chironomid midges of the Tama River*®

Part 4.

Chironomidae recorded at a winter survey'?

Manabu SASA??

*This study was suppocted by Graaes in Aid of Scientific Research, Ministry of Education,
Culture and Science, and by Tokyu Kankvojoka Foundation.

1)  Studies on Chironomidae of Japan. Part 10, from NIES.

2) The Naticnal Institute for Environmental Studies, Yatabe-machi, Tsukuba, Ibaraki 308§,
Japan.
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INTRODUCTION

This paper is a report on results of a survey of the Minamiasakawa River, a tri-
butary of the Tama River, conducted on 12 December 1979, by almost the same me-
thods as used in the summer survey carried out in August 1979 by the same group of
workers from NIES. Samples containing immature stages of chironomids were col-
lected at the six fixed stations of the Minamiasakawa River, taken back in polyethylene
bagsto the laboratory of NIES, and transferred to plastic tubs for rearing of adult
midges. The tubs were then filled with water, air bubbles were introduced from a
compressor, and covered with a nylon sheet to prevent escape of adult midges, The
containers were kept in an insectarium regulated at 20°C, and adult midges emerged
from each sample were collected with a sucking tube together with the pupal or larval
exuviae,

Methods for preservation and examination of the specimens are as described in
the previous paper (Sasa, 1980).

The adult chironomids recovered from samples collected at the six stations with
different degrees of pollution with sewage waters are shown in Table 1. In total, 252
males and 279 females belonging to 23 species of subfamily Orthocladiinae or Chirono-
minae were recovered and identified. Thsoe belonging to Tanypodinae and Corynone-
urinae are not included in this table. It has again been shown that distribution of each
species according to the survey stations is more or less characteristic, suggesting that
the chironomids can be used as excellent indocators of pollution of the river water.
It was rather surprising that of a total of 23 species collected at the winter survey, only
% of them were in common with those of the summer survey carried out in August
at the same stations, and the rest 15 species were recovered only from the winter
samples. Most of the chironomids collected from this river were again the species in-
digenous to Japan, and 10 among them are described here as new species.
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DESCRIPTION OF SPECIES

(1) Orthoclidim { Orthocladius) tamanitidus, sp. nov,

Materials studied. A total of 26 males and 28 females emerged from samples
collected on 12 December 1979 at Station No. 2, a most unpolluted part of the
Minamiasakawa River; 12 males and 6 females were dissected and mounted in gum-
chloral, the rest adult are preserved dry. 10 pupal exuviae associated with adults were
dissected and mounted in gum-chloral; 4 larval exuviae associated with pupae were
available. Holotype: a male, emerged on 25 December, dissected and mounted in gum-
chloral (No. A 57L01). Paratypes: 10 males and 6 females mounted in gum-chloral
(Nos. A 57:04-13;21-26); 5 males and 2 females, fixed on pin,

Male. Boday length 2.82-336 mm (3.39 mm in average of 9). Wing length
1.90—2.21 mm (2.07 mm in 8). Head, scutum, scutellum and postnotum almost uni-
formly shining black, scutal stripes hardly distinguishable. Halteres pale yellow, Ab-
dominal tergites largely black, with faint pale bands along oral margins of tergites 11—
V1. Leg segments uniformly dark brown.

Head in Fig. 1 H. Antenna with 13 flagellar segments, AR 1.46—~1.86 {1.66%
12 in measurements of 10}, last segment with several subterminal sensory setae (Fig. 1
I). Palp 4 segmented (53, 108, 109, 176 microns). Eyes with a conspicuous dorso-
medial projection, ER 0.65—1.00 (0.80 in average of 9). Supraorbital setae 8—13.
Clypeal setae 8—11.

Thorax in Fig. 21). Antepronotum without dorsal setae, with 3—6 lateral setae
on each side. Scutum with 10—12 short dorsomedian setae, with 6-12 (most com-
monly 7 or 8) dorsolateral setac on each side all arising from large pale pits, and with
3—5 (most frequently 4) supra-alar setae on each side. Scutellum with 6—11 (most fre-
quently 8) setae in a transverse row. Wing venation in Table 2-1 and Fig, | A, Wing
membrane bare, almost colorless and very finely granulate. Anal lobe well produced.
Squama with 12—21 frigne setae. R 2+3 ending about midway between ends of R 1
and R 4+5. fCu almost under r-m. Cu 2 nearly straight. An extending far beyond
fCu. Relative length of leg segments in Table 3-11. fLR 0.71-0.77 {0.74 in average of
6), mLR 0.51-0.56 (0.53), hLR 0.57-0.62 (0.59). Front tibia with a long terminal
spur (72 microns; Fig. 2 H); middle tibia with two short terminal spurs (25 and 20
microns; Fig. 2 E), middle tarsus I with two short terminal spurs (22 and 20 microns);
hind tibia with a jong terminal spur {58 microns), a short terminal spur (26 microns),
and a terminal comb composed of 11 free spurs 26—48 microns long (Figs. 2 F, G), hind
tarsus 1 with two short terminal spurs (26 and 22 microns); other leg segments without
terminal spurs. Beards on tarsi | of moderate length, fBR 1.8—2.4, mBR 2.2—-3.8, hBR
2.8-3.9. Pulvilli absent, claws and empodium well developed (Fig. 2 D).

Hairs on abdominal tergites fairly numerous and rather evenly distributed, those
on tergites VIl and VIII roughly in three longitudinal rows (Fig. 1'J). Hypopygium
in Figs. 2 A, 1. Anal point about 40 microns long, tapered to a point, dorsally free from
microtrichize and with about 5 stout lateral setae on both sides and 2 or 3 setae near
the base, ninth tergite otherwise free from long hairs. Inner margin of gonocoxite with
a pair of thumb-like process near the base bearing numerous hairs about 7 microns
long, and a pair of inner lobes composed of a dorsal process (almost bare and apically
rounded)} and a ventral process (narrower and apically pointed, bears some 10 long
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bristles); Figs. 2 B, C). Gonostylus narrow and apically curved inwards, with a spatulate
terminal spine (Fig. 2 A).

Female. Body length 2.33-2.62mm (248 mm in average of 6). Wing length
1.74-2.10mm (1.92 mm in average of 6). Body coloration largely dark brown (not
shining .black as in male); ground color of scutum brown, scutal stripes dark brown,
scutellum dark brown, postnotum nearly black, leg segments brown, abdominal tergites
dark brown with faint pale bands along the oral margins, hypopygium dark brown (not
white as in Cricotopus species).

Head in Fig. 1 D. Antenna with 5 flagellar segments (70, 36, 38, 39, 125 microns),
segments II, Il and IV nearly globular, last segment with numerous curved sensory
setae (Fig. 1 E). Palp 5 segmented (31, 46, 96, 104, 169 microns), segment 1 without
long hairs. Eyes bare, reniform, inner margin slightly concave, ER 0.83—1.11 (0.95
in average of 6). Supraorbital setae 7—12 (most frequently 10) on each side. Clypeal
setae 1 1—15 (most frequently 11).

Thorax in Fig. 1 C. Antepronotum without dorsal setae, with 4—7 lateral setae
on each side. Scutum with 1216 short dorsomedian setae all arising from minute
pits, 7—14 dorsolateral setae on each side all arising from large pale pits, and 3—5 (most
frequently 4) pre-alar setae on each side. Scutellum with 8—13 setae in a transverse
row, Wing venation in Table 1-1 and Fig. | A. Relative length of leg segments in Table
2-2. fLR 0.71-0.72, mLR 0.51-0.55, hLR 0.56—0.61. Front tibia with a terminal
spur (29 microns long; much shorter than that of male); middle tibia with two short
terminal spurs (24 and 17 microns), middle tarsus 1 with two short terminal spurs (22
and 16 microns); hind tibia with a long terminal spur (38 microns), a short terminal
spur (17 microns), and a terminal comb composed of 12 free spines 25—40 microns
tong, hind tarsus I with two short terminal spwrs (27 and 25 microns); other leg seg-
ments without terminal spurs. Spermathecae two, both dark brown, egg-shaped and
similar in size, about 360 microns long and 240 microns wide. (Fig. 1 F). Cercus with
a long and narrow lobe as in Fig. 1 G, 120 microns wide and 72 microns long.

Pupa. (measurements of 6 pupal exuviae associated with adult males). Length of
abdomen 2.65—2.86 mm. Thoracic respiratory organs slender and horn-like, with point-
ed apex and not medially expanded, 253—310 microns long (290 microns in average
of 6 pairs) and about 22 microns in diameter, with numerous smail spinules on the
entire surface as in Fig. 3 A. Distribution of spines and spinules on abdominal tergites
in Figs. 3 B—F. Tergite II without oral and middle spinose areas, with a small middle
spinose area bearing very small spines (Il-c), and a small band of 32--56 recurved spines
(average number 40.1, each measuring about 25 microns). Tergites III, IV and V each
with a large middle spinose area which leaves the central part free of spines (V-b and
V-c, for example; Fig. 3 F), and a caudal band of small recurved spines in roughly triple
rows on the intersegmental membrane. Tergite VI with middle spinose area same as
in tergites Il to V, but caudal band of recurved spines is absent. Tergites VII, VIII
and IX without spinose areas, and with basal spinulous areas as in Figs. 3 B, K. Seg-
ment I with one pair, Il to VI with 3 pairs, VII and VII with 4 pairs of lateral hairs,
all short and simple (those on segment VIII are slightly expanded in the middle; Fig.
3 K). Sternites IV, V. VI and VII with a pair of caudolateral whirl-like spinose areas
(Figs. 3 G-J). Anal segment in Fig. 3 K. Anal fins with 3 strong terminal setae of
subequal length, 155—185 microns long according to the specimens, specialized spines
are absent from their bases.
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Larva. Body length of a mature larva 4.05 mm, head 0.42 mm long and 0.35 mm
wide. With a large and a small eyes on each side, both clearly separated (Fig, 4 D).
Labial plate 166 microns wide and 92 microns long, with a wide central tooth (30 mi-
crons wide) and 6 pairs of lateral teeth wich are almost uniformly dark brown (Fig, 4
G). Antenna 5 segmented (48, 12, 6, 5, 4 microns; Fig. 4 B); first segment 1.67 times
the combined length of segments II to V, with a ring organ near base; antennal blade
22 microns long and 0.75 times the combined length of segments Il to V; Lauterborn’s
organ well developed, covering the lateral sides of segment . Labrum, epipharynx
and premandible in Figs. 4 E, F. Maxilla in Fig. 4 A. Mandible 147 microns fong and
67 microns wide, with 6 cutting teeth; mandibular brush composed of a forked seta
and a tree-like seta (Fig. 4 C). Claws on anterior pseudopods in Fig. 4 H. Preanal hair
tuft composed of .6 long and 2 short hairs, their bases semiglobular {Fig. 4 I). Dorsal
pair of anal fins 106 microns long, ventral pair 77 microns long, both with rounded apex
(Fig. 4 J). Posterior pseudopods well developed, each with 16 claws (Fig. 4 K).

Discussion.  This species was collected only from Station 2, where the river water
is still very clean. Morphologically, it is a typical member of subgenus Orthocladius,
s. str. Among the species known within this subgenus, it seems to be most closely related
to O. rhyacobius in the structure of male hypopygium, especially in the presence of a
finger-like process in the ventrobasal part of gonocoxite (Fig. 2 C). However, the pre-
sent species bears long bristles on this lobe, while the hairs on the lobe of Q. rhycobius
are very short (Pinder, 1978, Fig. 38 C). Body coloration, antennal ratio and most other
characters in male are also similar to those given by Edwards (1929) for Spaniotoma
{Orthocladius) rhycobius (Kieffer), but the present species differs from it in the relative
length of tarsus IV and V of posterior leg (in the former, IV is definitely shorter than
V) and in the coloration of antennal hairs (whitish apically in the former, uniformly
brown in the present species). The present species is also similar in general structure to
O. tamaputridus, sp. nov., but both differ in the shape of gonocoxite lobes and gono-
stylus. In the pupa, the present species is characteristic in the small number of recurv-
ed spines on abdominal tergite 1I (Il-d), in the shape of spinose areas on tergites [{ to V,
and in the length and structure of thoracic respiratory organs and the terminal hairs of
anal fins.

(2)  Orthocladius {Orthocladius) tamaputridus, sp. nov.

Materials studied: 8 males and 10 females from bottom samples collected at
Station No. 3, 7 males and 4 females from those at No. 4, 6 males and 2 females from
those at No. 5, totaling 21 males and 16 females. 16 males (No. A 57:51-66) and
9 fernales (No. A 57:71-79) were dissected and mounted in gum-chloral, the rest speci-
mens are preserved dry. Two male adults were mounted together with the associated
pupal exuviae (No. A 57:56, 57); 5 additional pupal exuviae which were not directly
associated with adults.

Male. Body length 2.70-3.51 mm (3.1220.22 mm in measurements of 16).
Wing length 1.74-232mm (2.06*0.17 mm in 16). Body coloration largely shining
black, i.e. ground color of scutum black, scutal stripes shining black and hardly dis-
tinguishable, scutellum brown, postnotum shining black, halteres brownish yellow,
leg segments almost uniformly dark brown, abdominal tergites almost uniformly black.

82



Head in Fig. 5D, Antenna with 13 flagellar segments, AR 1.56-1.78 (1.65%
0.07 in measurements of 14), terminal segment with about 10 curved sensory setae
(Fig. 5 E). Palp with one basal hairless segment (30 microns long) and 4 haired seg-
ments (53, 120, 101, 157 microns). Eyes bare, with a fairly conspicuous dorsomedial
projection, ER 0.86—1.12 (0.98+0.07 in measurements of 14). Supraorbital setae 8—14
(most frequently 10). Clypeal setae 10—16 (most frequently 10).

Thorax in Fig. 5 F. Antepronotum without dorsal setae, with 4, 5 or 6 lateral
setae on each side. Scutum with 8—14 short dorsomedian setae, 7—11 (most frequently
8) dorsolateral setae on each side all arising from large pale pits, and 3--5 (most fre-
quently 4) supra-alar setae on each side. Wing venation in Table 2-2 and Fig. 5 A. Squa-
ma fringed with 12-20 setae. Anal lobe rectangularly produced. R 2+3 separated from
R | and R 4+3, ending about midway between ends of R1 and R 4+3. Costa slightly
extending beyond tip of R 4+5 (95% and 93% of wing length). fCu almost under r-m
(36% and 34%). Relative length of leg segments in Table 3-2. fLR 0.68-0.73 (0.711%
0.17 in 11), mLR 0.49-0.57 (0.52520.33 in 14, most frequently 0.51), hLR 0.56—
0.59 (0.56820.010 in 12). Front tibia with a long terminal spur (65 microns, Fig. 6 H),
middle tibia with two short terminal spurs (31, 27 microns, 6 1), middle tarsus 1 with
two short subterminal spurs (24, 23 microns), middle tarsus 1l with one short subtermi-
nal spur (21 microns), hind tibia with a long terminal spur (53 microns), a short terminal
spur (31 microns), and a terminal comb composed of 12 free spines {5220 microns;
Figs. 6 ), K), hind tarsus 1 with two short subterminal spurs (27, 26 microns), other
leg segments without spurs. Tarsi with moderately long beards, fBR 1.7-2.7, mBR
2.5-3.7, hBR 2.9—-4.2. Pulvilli absent, empodium small (Fig, 6 L).

Abdominal tergites with numerous setae as in Figs. 5 H, [. Hypopygium in Figs.
6 A, B. Anal point sharply angulate, with pointed apex. Ninth tergie with about 10
setae on both sides of anal point (Fig. 6 C). Inner margin of genocoxites with a pair
of setigerous conical lobes near the base, and a pair of inner lobes composed of a short,
rounded and almost bare dorsal lobe, and a longer, conical ventral lobe bearing about
10 long setae (Figs. 6 B, F, G). Gonostylus very wide and Chinese spoon-shaped (Figs.
6D, E).

Female. Body length 2.28-2.82 mm (2.62 mm in average of 8). Wing length
1.82-2.10 mm (1.9620.01 mm in measurements of 12 specimens). Body coloration
generally paler (more brownish) than in male; ground color of scutum yellow, scutal
stripes dark brown, scutellum brown, postnotum and abdominal tergites dark brown,
halteres pale yellow, leg segments brown.

Head in Fig. 5 B. Antenna with 5 flagellar segments (Fig. 5 C). Palp composed
‘of a basal segment without a bristle, and 4 segments with bristles (55, 89, 82, 164 mi-
crons). Eyes bare, reniform, with a concave inner margin, ER 0.79—1.00 (0.92 in aver-
age of 6). Supraorbital setae 7—10 on each side (most frequentty 8). Clypeal setae
12—15. Antepronotum bare dorsally, with 6 or 7 lateral setae on each side. Scutum
with 10—14 short dorsomedian setae, 8 or 9 dorsolateral setae on each side, and 3 or
4 supra-alar setae on each side. Scutellum with 8, 9 or 10 setae in a transverse row.
Wing venation in Table 2-2 and Fig, 5 A. Squama fringed with 1421 setae. Relative
length of leg segments in Table 3-2. fLR 0.69-0.77, mLR 0.51-0.56, hLR 0.57—
0.63. Tip of front tarsus V in Fig. 5 G, pulvilli absent, claws simple apically and with
several basal setae. Spermathecae in Fig. 5 J. Cercus in Fig. 5 K.

Pupa. Length of abdomen 247-278 mm (2.62 mm in average of 7). paler
than in Q. famanitidus. Thoracic respiratory organs {Fig. 7 A) horn-like, with numerous
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spinules, length 254311 microns (284 in average of 7 pairs). Distribution of spines
and spinules on abdominal tergites in Fig. 7 B. Tergite 11 with a central spinose area
bearing very small spines, (1I-b, [I-c), and a caudal band of 28—43 large recurved spines
arranged roughly in two transverse rows (34.5 in average of 8, fewer than in related
species). Tergites ITl to V with a central spinose area bearing spines larger than in ter-
gite I, and a caudal band of small recurved spines. Tergite VI with a central spinose
area similar to that of tergites IIf to V, but without caudal band of recurved spines.
Central spinose areas on tergites Il to VI with a pair of segmented and spineless areas
in the middle (Figs. 7 B, E). Tergites VII, VIII and IX with spinulous areas as in Figs.
7B,G. Sternites IV—VII with a pair of whirl-like spinose areas in the caudolateral
corners (Fig. 7 F). Segments [ with one pair, 1I to V1 with 3 pairs, VII and VIII with
4 pairs of lateral hairs, all simple and relatively short. Anal fins without fringe hairs
and with 3 stout and curved terminal hairs, which are subequal in length within the
same specimens, length 165-214 microns (190 microns in average of 8 specimens;
Fig. 7 G). Anal fin with 1 or 2 small spines at the base of innermost terminal seta (Fig.
7 H).

Discussion. This species is almost identical in body coloration and size to O.
tamanitidus, which was recovered at the same time from Station 2. Antennal ratio
falls in the same range (1.46—1.86, or 1.66 in average in tamanitidus; 1.56—1.78, or
1.65 in average in the present species). The structure of male genitalia is also quite
similar. The most remarkable difference is seen in the shape of gonostylus, being much
broader in the present species than in ramanitidus. In the pupa, the size and shape of
spinose areas on abdominal tergites 11 to VI are different between the two species,
being larger and with a pair of bare spots in the present species, while these are smaller
and with a large central bare area in tamanitidus. The present species is also similar in
body coloration and general structure to O. yugashimaensis, which is found coexisting
in the more polluted part of the river, but the latter is much larger in body size and
in antennal ratio (2.2—2.6), and with differently shaped inner lobe of gonocoxite, In
the pupa, yvugashimaensis has longer thoracic respiratory organs, more numerous re-
curved spines on abdominal tergite I1, and larger spinose areas on tergites Il to VI,

(3)  Orthocladius {Orthocladius ) yugashimaensis, (Sasa, 1979)

Materials studied: 16 males and 14 females were reared from samples collected
at Station No. 5, and 9 males and 7 females were obtained from those of No. 6, both
with associated or accompanied pupal skins (Slide No. A 58:51—-68).

Note: This species was described by Sasa (1979, p. 23, Plates 37—39) with
adults, pupae and larvae collected from riverbeds of Kanogawa, Yugashima Town of
Shizuoka Prefecture, and limori, Nagasaki Prefecture, both from waters highly polluted
with sewage discharges. The stations from where this species was discovered were also
the most polluted parts of the Minamiasakawa River, but only during the winter season
and not at the survey made in the summer.

Adults of this species is similar in body coloration and structure to those of the
preceding two species which are coexisting in the same river, but are differentiated by
the larger body size, higher antennal ratio (2.2—2.6 in this species), and the structure
and size of gonostylus and inner lobes of gonocoxite, and in the structure of pupa,
as discussed previously.
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(4) Orthocladius (Orthocladius) tamarutilus, sp. nov,

Materials studied. 7 males and 8 females were reared from samples collected
at Station Nos. 3, 4 and 5 of Minamiasakawa. A male and a female among them were
fixed on pin, the rests, including holotype (A 58:01) and paratypes (A 58:02—04 males,
06—10 females) are mounted in gum-chloral. 7 pupal exuviae associated with the
adults were also collected.

Male. Boday length 2,51—2.69 mm (2.56 mm in average of 4). Ground color
of scutum yellow, scutal stripes reddish brown, scutellum brown basally and largely
yellow, postnotum basally brown but largely black, abdominal tergites black. Halteres
white, with a small brown spot at apex. Leg segments almost uniformly yellowish brown.

Head in Fig. 8 F. Antenna with 13 flagellar segments, AR 1.12—-1.49 (1.37 in
average of 4). Last segment slightly expanded near apex, and with some 8 curved sen-
sory setae (Fig. 8 G}. Palp 4 segmented (46, 80, 89, 164 microns). Supraorbital setae
6—8 on each side. Clypeal setae 5, 6, or 8.

Antepronotum without dorsal setae, and with 2—5 lateral setae on both sides
(Fig. 81). Setae on scutum and scutellum in Fig, 8 H, Dorsomedian setae of scutum
12, 14,18,18, 18 in 5 specimens examined, all roughly in double rows, all minute and
decumbent, about 20 microns long. Dorsolateral setae 11—13 on each side, each about
26 microns long, their pits being small and not surrounded by pale ring. Supra-alar setae
4 (5 in one specimen) on ¢ach side. Scutellum with 7—9 (most frequnetly 8) setae in a
transverse row. Wing venation in Fig. 8 A and Table 2-4. Squama with 810 fringe setae.
Anal lobe rectangularly produced. R 2+3 separated from both R 1 and R 4+5, ending
closer to end of RI than to end of R 4+5. Costa extending slightly beyond end of
R 445 (97%:94%). fCu slightly beyond r-m (51%:47%). Cu 2 almost straight. An
extending beyond fCu. Wing membrane bare, slightly tinted by brown, very finely
dotted with microtrichiae. Relative length of leg segments in Table 3-4. LR relatively
high, 0.69—0.75 (0.715 in average of 4}; mLR 0.49-0.53(0.5! in 4); hLR 0.57-0.64
(0.61 in 4). In the type specimen, front tibia with a long terminal spur (43 microns;
Fig. 9 F}; middle tibia with two short terminal spurs (26 and 22 microns; Fig. 9 E),
middle tarsus T with two short terminal spurs (19 and 17 microns), middle tarsus 11
with a terminal spur (20 microns); hind tibia with a long terminal spur (53 microns),
a short terminal spur (25 microns), and a terminal comb composed of 10 free spurs
(38-25 microns; Figs. 9 G, H), hind tarsus I with a short subterminal spur (21 microns).
Hairs on tarsi relatively short, fBR 1.5-2.0, mBR 1.5—-2.8, hBR 1.3—-2.9. Pulvilli absent.

Abdominal tergites with reduced numbers of setae arranged in roughly 3 or 4
pairs of longitudinal rows (Fig. 9 [). Hypopygium in Figs. 9 A, B, D. Ninth tergite with-
out dorsal setae. Anal point long and slender, pointed apically, with several lateral
setae on both sides, but without microtrichiae (Fig. 9 C). Inner lobe of gonocoxite
dorsally finger-like and without microtrichiae, bears about 10 stout setae along the
margin (Fig. 9 B), ventrally thickly covered with microtrichiae (Fig. 9 D). Gonocoxite
with a triangular projection on the ventral side near the base, bearing numerous micro-
trichiae (Fig. 9 D). Gonostylus slender, slightly tapering apically and concave medially,
with a spatulate terminal spur 20 microns long and 10 microns wide, and with accessory
spines (Fig. 9 B).

Female. Body length 1.40—191. Wing length 1.44-2.05. Ground color of
scutum yellow, scutal stripes brown, scutellum yellow, postnotum dark brown, halteres
entirely pale yellow, leg sepments almost uniformly vyellowish brown, abdominal ter-
gites largely dark brown with marginal parts yellowish.
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Head in Fig. 8 B. Antenna with 5 flagellar segments, segments II, [1] and IV nearly
globular, last segment with some 12 curved sensory sctac (Fig. 8 C). Palpi with 4 seg-
ments (41, 94, 92, 152 microns). Eyes reniform, with a slight dorsomedial projection,
ER 0.78—1:00 {0.92 in average of 5). Supraorbital setae 7 in 4, 9 in one specimen,
on each side. Clypeal setae 8, 8, 10,12, 14 in 5 specimens examined.

Antepronotum with 3 or 4 lateral setae. Setae on scutum and scutellum in Fig. 8
D. Scutum with 15—18 dorsomedian setae, all minute and decumbent, dorsolateral
setae 7, 11 or 12 on each side, all arising from small pits without pale rings. Scutellum
with 8-12 setae in a transverse row. Wing venation in Fig. 8 A and Table 2-4, wider
than in male, but otherwise similar to male wing. Relative length of leg segments in
Table 3-4, structure similar to male. Spermathecae nearly globular and brown (63x58;
61x55 microns; Fig. 8 J). Cercus long and ear-like, 157 microns long and 77 microns
wide (Fig. 8 K).

Pupa, (measurements with 7 exuviae). Color of exuviae brown (darker than
that of QOrthocladius yugashimaensis and O. ramaputridus. Length of abdomen 2.02-
245 mm (2.25mm in average of 7). Thoracic respiratory organs (Fig. 10 A) tube-
like, with only a few spinules, 180213 microns long and about 22 microns wide (aver-
age length 196 microns). Distribution of spines and spinules on abdominal tergites in
Fig. 10 B. Tergite {I without oral and central spinose or spinulous areas (Il-a, Il-b ab-
sent}, with a band of very small spines near the caudal margin (II-c), and a double or
triple band of 56—76 (65.7 in average) large recurved spines (about 20 microns long)
on the intersegmental membrane (Fig. 10 C). Tergites 11l and IV with 3 separated bands
of spines as in Figs. 10 B, D, E, and the recurved spines on intersegmental membrarnes
are about 5 microns long and much shorter than those on tergite 1. Tergite V with a
pair of basal spinose areas, transverse bands of central and caudal spinose areas, and a
band of small recurved spines on the intersegmental membrane. In tergite VI, the band
of recurved spines on intersegmental membrane is absent. Tergites VIl and VIII with
a pair of basal spinulous areas. Sternites [I to VIl with spinulous areas; in addition,
sternites IV to VII with a pair of whirl-like spinose areas in the caudolateral corners,
which are especially large and conspicuous in sternites V and V1. (Figs. 10 F—H). Ab-
dominal segment 1 with 1 pair, segments [I to VII with 3 pairs (the second pair longer
than the rests), VIII with 4 pairs of lateral hairs, all simple and short. Anal segment
with a basal spinulous area on tergite and sternite, and a pair of anal fins bearing 3 strong
and hooked terminal setae subequal in length (0.15-0.18 mm, Fig. 10 I).

Discussion.  Adults of this species can be easily differentiated from the other
coexisting Orthocladius species by the body size and color (small, reddish), and by the
structure of male hypopygium. This species is regarded as a member of subgenus Or-
thocladius in the strict sense, because the anal point is narrowly triangular and with
pointed apex, scutal setae are arranged in a transverse row and not irregularly distri-
buted, and gonocoxite has a conspicuous inner lobe. Among the known species of
this subgenus, the present species is apparently closest to (. rubicundus (Meigen) and
0. rhivacobius (Kieffer) in body coloration and the structure of male hypopygium,
but differs from both in the shape of gonostylus and inner lobe of gonocexite, and also
from the latter in that tarsus 1V of hind leg is not shorther than tarsus V. In the pupa,
the size and structure of thoracic respiratory oigans and, the distribution of spinose
areas on abdominal tergites are characteristic to this species.
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(5) Orthocladius (Euorthocladius) kanii (Tokunaga, 1939)

Materials studied. A male, with associated pupal skin, emrged on 14 December
1979 from a sample collected at Station No. 2, dissected and mounted in gum-chloral
(No. A 57:91). A female, emerged on 27 December from the same sample (No. A 57:
92); her larval skin mounted together with other pupal exuvize (No. A 57:93).

Note: This species was described as 2 new one by Tokunaga (1939) by the
scientific name of Spaniotoma {Orthocladius) kanii from torrential streams in the sub-
urbs of Kyoto. Tokunaga (1964) gave additional accounts on morphology and biclogy
of this species found in Nagaoka, Niigata Prefecture. Sasa (1979} gave detailed descrip-
tion of male, female, pupa and larva collected in large numbers from a mountain stream

of Tsukuba, lbaraki. The larval habitat of this species is apparently clean, mountain
streams.

(6) Cricotopus sylvestris (Fabricius, 1794)

Only a female specimen of this species was recovered from Station No. 6 of Mina-
miasakawa at the winter survey, though this species was found in large numbers at the

same station in the summer survey. Description of adults and immature stages in Sasa
(1979, p. 39, Plates 60—63).

{7) Cricotopus bicinctus (Meigen, 1818)

A total of 66 males and 35 females were recovered from samples collected at
Stations No. 3 to No. 6 of Minamiasakawa, indicating that this species prefers the.more
polluted parts of the river for the larval breeding. In constant to the preceding species,
this species was found to be more widely distributed in the river during the winter season

than in the summer. Morphological accounts were given by Sasa (1979, p. 37, Plates
56—59).

(8) Cricotopus tamadigitatus, sp.nov.

Materials studied. Holotype: a male (No. A 56:51), emerged 19 December
1979, from a sample collected at Station No. 2. Paratypes: 8 males, emerged from
samples of Station No. 2 during 19—27 December, dissected and mounted in gum-
chloral (Nos. A 56:52—58); 5 males, emerged also from samples of Station No. 2 on
25(4) and 30 (1) December, fixed on pin; 2 males, emerged on 27 or 30 December
from a sample of Station No. I, mounted in gum-chloral;(Nos. A 56:59, 60); 5 females,
all emerged from samples of Station No. 2 and mounted in gum-chloral (Nos. A 56:56,
57, 58, 61); 2 females, from samples of Station No. 2, fixed on pin. 9 pupal exuviae
associated with the adults and mounted in gum-chloral together with the corresponding
adults, All specimens of this species were collected either from Station No. 2 or No. 1,
the most oligotrophic parts of the river, and only at the winter survey but not at the
summer survey of the same stations.

Male. Body length 2.41-3.13mm (2.85mm in average of 9). Wing length
1.51-195mm (1.78 mm in average of 10). Ground color of scutum yellow, scutal
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stripes, scutellum and postnotum dark brown, halteres pale yellow, coxae and trochan-
ters of all legs yellow, the other leg segments almost uniformly brown, excepting front
tibia, which has a broad pale ring from about basal 1/10 to 6/10 of the shaft, leaving
dark rings on the proximal end and on the distal 4/10 (Fig. 13 C). Abdominal tergites
I and II pale yellow, 11l to VIII black, hypopygium white (Fig. 13 A).

Head in Fig. 11 D. Antennal flagellum 13 segmented, AR 0.91-1.12 (1.00 in
average of 8). Palp 4 segmented (53, 106, 108, 183 microns). Eyes highly pubescent,
with a conspicuous dorsomedial projection, ER 0.42—0.74 (0.55 in average of 9), Supra-

orbital setae 6—9 (7.6 in average of 14) on each side. Clypeal setae 1218 (15.5 in-

average of 8).

Thorax in Fig. 13 B. Scutal stripes united in the middie, dorsomedian setae minute,
about 15 microns long, 15—22 in double rows. Dorsolateral setae also minute and
decumbent, about 22 microns long, arising from small pits, 12—16 on each side. Supra-
alar setae usually 3 (rarely 4). Scutal setae §—12 (most commenly 12) in two trans-
verse rows. Wing venation in Fig, 11 C and Table 2-8. Wing membrane bare, slightly
brown. Anal lobe rather flat. R 2+3 running close to R 4+5 but ending aimost midway
between tips of R 1 and R 4+5. Costa extending slightly beyond end of R 4+5. Cu 1
ending proximal to end of R 4+5. Squama with 47 (most frequently 7) hairs. Re-
lative length of leg segments in Table 3-8, fLR 0.62-0.68 (0.66 in average of 6), mLR
0.48-0.52 (0.50 in average of 6), hLR 0.55-0.57 {0.56 in average of 6). Front tibia
with a long terminal spur 48 microns long (Fig. 13 D), middle tibia with 2 short terminal
spurs 36 and 35 microns long (Fig. 13 E), hind tibia with a long terminal spur 68 mi-
crons long, a short terminal spur 32 microns long, and a terminal comb composed of
13 spurs 50—-24 microns in length (Figs. 13 F,G). Hairs on tarsi 1 relatively short,
fBR 1.6—1.8, mBR 2.0-2.9, hBR 2.3-3.6. Pulvilli absent (Fig. 13 H).

Abdominal tergites with highly reduced numbers of hairs (Fig. 13 A). Hypo-
pygium in Figs. 12 A, E. Ninth tergite with a pair of lobes produced caudally; with an
incision in the middle, with about 12 short setae in a transverse row. Anal point absent.
Gonocoxite short and thick, gonostylus very stout and almost parallel to the body
axis such as in males of Chironominae. Inner lobe of gonocoxite long and finger-like,
with about 10 short setae and numerous microtrichiae (Figs. 12 B, C). Gonocoxite with
another low lobe on the inner side near the posterior end at the base of gonostylus,
which bears several strong setae (Fig. 12 B). Appendages of gonostylus very unusual;
terminal spur long, stout -and with rounded apex, about 25 microns long and 5 microns
wide; with 3 long terminal hairs 30, 20 and 17 microns long, respectively; a long and
stout seta on the inner side at about middle, about 30 microns long; a group of some 7
setae on the inner side near the base; and a long tubercle bearing 1 or 2 long seta at the
tip (Fig. 12 B, D).

Female. Female of the present species can be differentiated from that of re-
lated Cricotopus species by the body coloration similar to that of the male, i.e. ground
color of scutum yellow, scutal stripes, scutellum and postnotum dark brown, legs with
a broad pale ring only on front tibia, abdominal tergites [ and II pale, III to VIII black,
cerci white, Head in Fig. 11 D. Eyes highly pubescent, dorsomedial projection shorter
than in male and ER larger than in male, 0.68—0.90. Supraorbital setae 7 or & on each
side. Clypeal setae more numerous than in male, 24-28. Antenna with 5 flagellar
segments, (135, 46, 50, 48, 128 microns), last segments expanded in the middle and
with a long subterminal seta 63 microns in length (Fig. 11 A). Palp 4 segmented (24,
70, 80, 137 microns} Thorax in Fig. 11 E. Dorsomedian setac i6—22, all minute,
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dorsclateral setac 15 or 16 on one side, supra-alar setac 3 or 4 on one side, scutellum
with 10 or 12 setae. Wing as in Fig. 11 C and Table 2-8. Relative length of leg segments
in Table 3-8, fLR 0.62—0.66, mLR 0.48-0.52, hLR 0.56—0.63. Cercus and sperma-
thecae in Figs. 11 F, g,

Pupa. Length of abdomen 2.05-2.46 mm (2.31 mm in average of 8). Color of
exuviae almost uniformly yellowish brown. Thoracic respiratory organs horm-ike,
length 159202 (180 microns in average of 8 pairs), width 24—27 microns, with small
spinules on the distal half (Fig. 14 A). Distribution of spines and spinules on abdominal
segments in Fig. 14 B. Tergite II without proximal spinose areas (Il-a, 1I-b absent),
with a caudal zone of extremely small spines (2—3 microns in length; [I-c), and a band
of spines along the caudal margin (1I-d), composed of 39—59 (47.7 in average of 9)
large recurved spines (enlarged figure in Fig. 14 D); in addition, tergite II has a pair of
spinulous areas in the proximolateral corners. Tergites II[, IV and V with similar but
somewhat differently shaped spinose or spinulous areas; a central spinose area (III-b,
IV-b, V-b), a caudal spinose area (Ill-¢, [V-¢c, V-c), a band of small (not so large as II-d)
recurved spines in several rows (not in double rows as in I[-d) on the intersegmentat
membrane, and a pair of lateral spinulous areas. Tergite VI with a central (VI-b) and
a caudal spinose area (VI-c) but without a band of recurved spines on intersegmental
membrane. Targite VH with a central spinulous (not spinose) area, and a small spinose
area in the middle near caudal margin (V1ll-¢). Tergites VIII and IX with a basal spinul-
ous area. The central spinose areas on tergites IIl and IV are much wider than long,
while those on V and VI are almost circular (a distinguishing character of pupa of this
species from that of related species, see Figs. 14 B, C, ). Sternites Il and Il with a large
spinulous area continuous in the middle, while that on sternites IV to VII is interrupted
in the middle and decrease in size by the order of the segment (Fig. 14 B). In addition,
sternites 1V, V and VI has a pair of whirl-like spinose areas in the caudolateral corners
(Fig. 14 K}, and sternites V to VII with a semioval spinulous area in the middle along
the posterior margin (Fig. 14 B). Segments II to VI with 3 pairs, VII and VIII with
4 pairs of lateral hairs, all short and simple. Anal fins (Fig. 14 O) with 3 strong and
curved caudal setae of subequal length, measuring 130—155 microns according to the
specimens, or 140 microns in average of 7.

Discussion.  This species is regarded as a typical member of the genus Cricotopus
in reference to its key characters, such as the eyes being pubescent, and the dorsolateral
setae of scutum being minute and arising from small pits. However, the structure of
male hypopygium is quite unusual and can be easily differentiated from the previously
known species of this genus by the shape and structure of gonostylus and its appendages,
and by that of inner lobes of gonocoxite. Both male and female can be identified under
a low-power magnification by the presence of a white ring on front tibia but not on
all the other leg segments, and by the coloration of abdominal tergites (black excepting
tergites I, II and hypopygium, which are pale or white). In pupa, this species can be
differentiated by the characters of spinose areas on abdominal tergites, as shown in the
key. Ecologically, it should be noted that adults and immature stages of this species
was recovered only from the most oligotrophic parts of the river (Station No. 2 and 1)
at the survey conducted during winter season.
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(9) Cricotopus tamapullus, sp. nov,

Materials studied. Holotype: a male, emerged 27 December 1979 from a sample
collected at Station No. 2 (A 56:71). Paratypes: a male, emerged 7 Januvary (A 56:72);
a female, emerged 27 December (A 56:74), all from Station No. 2.

Male. (descritpions based on two gum-chloral mounted specimens). Body length
2.72, 244 mm. Wing length 1,67, 1,56 mm. Body coloration largely dark brown or
black; Ground color of scutum brown, scutal stripes black, leg segments almost uniform-
ly brown (wihtout pale rings), abdominal tergites II, 11, V—-VIII entirely black, IV
largely brown and somewhat paler than other tergites, hypopygium white.

Head in Fig. & A. Antenna with 13 flagellar segments, AR 1.05 in the type speci-
men, last segment slightly expanded apically and with several short sensory setae (Fig.
16 B). Palp 4 segmented (46, 84, 94, 145 microns). Eyes highly pubescent, with a con-
spicuous dorsomedial projection, ER 0.91, 1.09. Supraorbital setae 5 or 7 on each
side, Clypeal setae 12 or 10.

Antepronotum bare dorsally, with 4 or 5 short lateral setae on each side. Setae
on scutum and scutellum in Fig. 15 D; dorsomedian setae 15 or 14, roughly in two
longitudinal rows; dorsolateral setae 27/25 or 23/23 on each side, roughly in two or three
rows, all relatively short and arising from small pits; supra-alar setae 3/3 or 4/5 on each
side. Scutellum with 20 sctae in both specimens, roughly in two irregular rows (Fig.
15 D). Wing venation in Table 2-9 and Fig. 15 A. Wing membrane without macrotri-
" chiae and with numerous minute microtrichiae, slightly purple when seen by transmitted
light. Squama with 5 or 6 fringe setae. Anal lobe moderately produced. R 2+3 ending
closer to tip of R 4+5 than to tip of R 1 (85%:93%:72%). fCu beyond r-m (54%/49%).
An extending beyond fCu. Relative length of leg segments in Table 3-9. Values of
fLR (0.55, 0.55) and mLR (0.45, 0.47) very small. Front tibia with a long and curved
terminal spur (43 microns; Fig. 16 H); middle tibia with two short terminal spurs (24,
22 microns: Fig. 16 I); hind tibia with a long terminal spur (44 microns), a short terminal
spur (18 microns), and a terminal comb compesed of 12 free and simple spines (43—
24 microns; Figs. 16 J, K); other leg segments without terminal spurs. Beards of tarsi |
of medium length, fBR 2.2, mBR 2.3, hBR 2.6 Pulvilli absent, claws and empodium
well developed (Fig. 16 C).

Hairs on abdominal tergites in Fig. 15 F; tergites Il to VI with a basal and a distal
transverse row of setae; tergites Il to V with a single longitudinal row of setae on the
median line, VI to Vill with double longitudinal median setae. Hypopygium in Figs.
16 F, G. Anal point absent, ninth tergite with an incision in the middle. Base of inner
margin of gonocoxite simply U-shaped (a characteristic of subgenus Cricofopus, s. str.;
Fig. 16 F). Inner lobe of gonocoxite composed of a single process with rounded margin,
dorsally devoid of microtrichiae and with two setae (Fig. 16 D), ventrally with several
short setae, and with some 10 strong setae along the basal margin (Fig. 16 E). Gono-
stylus slender, with a large and broad apical spur, and a semiglobular subapical lobe on
the inner margin (Fig. 16 F).

Female (a single specimen mounted in gum-chloral). Body length 2.51 mm.
Wing length .52 mm. Coloration as in male; scutum black, halteres yellow, scutellum
and postnotum black, legs uniformly dark brown and without pale rings; abdominal
tergites largely black, tergite IV brown and paler than the rest tergites, cerci white.

Head in Fig. 15 B. Antenna with 5 flagellar segments (75, 43, 42, 45, 92 microns),
last segment with a subapical seta 44 microns long, and some 10 curved sensory setae
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(Fig. 15C). Palp 4 segmented (46, 77, 96, 135 microns). Eyes pubescent, without
dorsomedian projection, ER 1.10. Supraorbital setae 6 on each side. Clypeal setae 15.

Antepronotum with 4 lateral setae. Distributien of setae on scutum and scutellum
in Fig. 15 E; dorsomedian setae 18 in two rows, dorsolateral setae 32 on each side and
roughly in triple rows, all short (about 45 microns long) and arising from small pits;
supra-alar setae 4 on each side. Scutum with 24 setae irregularly distributed. Wing vena-
tion in Fig. 15 A and Table 2-9. Squama with 5 fringe setae. Anal lobe rectangularly
produced, R 2+3 ending closer to tip of R 4+5 than to tip of R 1. Costa slightly ex-
tending beyond tip of R 4+5 (96%:93%). fCu beyond r-m (50%:46%). Cu 2 almost
straight. An reaching far beyond fCu. Relative length of leg segments in Table 3-9.
fLR 0.54, mLR 0.47, hLR 0.55; fBR 1.5, mBR 1.6, hBR 1.6. Front tibia with a long
spur (33 microns, shorter than that of male; Fig. 15 H), middle tibia with two short
terminal spurs (22 and 19 microns; Fig. 15 1), hind tibia with a long terminal spur (51
microns), a short terminal spur (25 microns), and a terminal comb composed of 12 free
spurs (46—25 microns; Figs, 15 J, K). Pulvilli absent (Fig. 15 G). Cercus in Fig. 15 M,
135 micrens wide and 70 microns long. Spermathecase two, both dark brown, about
72 microns long and 58 microns wide (Fig. 15 L).

“Pupa of presumably Cricotopus temapullis, sp. nov,”

Altogether nine pupal exuviae were collected on 27 December from water surface
of a rearing’ tube No. 2—19, and two adults (a male, holotype, and a female, paratype)
of Cricotopus tamapullus were found on the same day in the same container. The pupal
exuviae were identified as to comprise one Orthocladius kanii, one Tanytarsus sp. of a
previously unrecorded species {adult missing), 6 Orthocladius tamanitidus (one accom-
panied larval skin), and one previously unrecorded species (No. 2 of A 56:76), which
is treated here as of presumably this new species.

Length of abdomen 2.15 mm. Pupal skin almost colorless and remarkably paler
than those of coexisting other species. Thoracic respiratory organs horn-like, one 142
microns long and 19 microns wide, another 146 microns long and 20 microns wide,
both with rather pointed apex and with only a few small spinules on the surface (Fig.
17 A). Cephalothorax with a pair of semiglobular tubercles (55 microns in diameter)
bearing three very long hairs near bases of thoracic respiratory organs (Fig. 17 B). Distri-
bution of spines and spinules on abdominal segments in Fig. 17 A. Tergite I without
spinose or spinulous areas (Il-b, l-c absent}, and with 56 large recurved spines (about
25 microns long) in two transverse rows along the caudal margin (Fig. 17 D). Tergites
I, IV and V with a middle spinose area (-b}), a distal spinose area (-c). and a caudal
band of small recurved spines in multiple rows on the intersegmental membrane (-d;
Fig. 17 E). Tergite VI with a middle (VI-b) and a distal {VI-c) spinose area, but recurved
spines are absent from the intersegmental membrane (Fig. 17 E). Middle (-b) and distal
(-c) spinose areas on tergites 11 to VI are clearly separated from each other (these are
continuous in pupae of genus Orthocladius described in the present paper). In addition,
tergites L1, IV and V with a pair of spinulous areas in the lateral and proximal parts,
and V and VI with a pair of spinulous areas in the caudolateral corners. Tergites VII,
VI and 1X each with a spinulous area in the proximal part. Sternites IV, V and VI
with a pair of whirl-like spinose areas {-w) in the caudolatera! corners (Figs. 17 C, G).
Sternites III to VIII each with spinulous areas (Fig. 17 C). Segments Il to VII with
. 3 pairs, and segment VIII with 4 pairs of lateral hairs, all relatively short and simple.
Anal segment with a pair of sack-like anal fins bearing three terminal setae each about
115 microns long and 8 microns thick at the base (these hairs are significantly thicker
than those of related species; (Fig. 17 H),
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Discussion. This species is considered as to belong to subgenus Cricotopus s. str.
in the sense of Hirvenoja(1973), since eyes are pubescent, dorsolateral setae of scutum
are all minute and arising from small pits, and basal part of inner margin of gonocaoxite
is simply U-shaped, and hypopygium is white. Among the species groups defined by
the same author (p. 136), the present species seems to be most closely related to the
cylindraceus-group, because setae on abdominal tergites are reduced in numbers and
those on tergites II to VI form basal and distal transverse rows, and inner lobes of gono-
coxite is simple (not double as in fremulus-group). However, the present species differs
from the three European species of this group in that tergites Il to V with a single median
row and VI to VIII with double median rows of setae (Fig. 15 E), with a pale area only
on tergite IV, and without pale rings on any of the leg segments. The present species
can also be differentiated from previously known species of this genus in Japan in the
above body coloration, in the numbers and arrangements of dorsolateral setae on scu-
tum, in the chaetotaxy of abdominal tergites, and in the peculiar structure of inner lobes
of gonocoxite.

(10) Rheocricotopus tamahumeralis, sp. nov,

Materials studied. A total of 10 males, 4 females and 12 pupae ‘or pupal ex-
uviae were recovered during 2 to 14 January 1980, from bottom sediments collected
at Station No. 2 of Minamiasakawa River (this species was not found among specimens
emerged before 2 January, nor among those collected in the other stations). Holotype:
a male (No. A 56:01), dissected from dead pupa cellected on 2 January 1980. Para-
types: 6 males (A 56:02—07) and 3 females (A 56:11—13), mounted in gum-chloral;
a male and a female, fixed on pin.

Male. Body length 2.7--3.3 mm. Wing length 1.69—2.08 mm. Body coloration
almost entirely black (body) or dark brown (legs), though halteres are slightly paler,
and the pair of large humeral pits are devoid of pigments.

Head in Fig. 19 A. Antenna with 13 flagellar segments, AR 1.10—1.28 (1.18 in
average of 6). Tip of antenna slightly expanded and with several sensory setae (Fig. 19
B). Palp 4 segmented (60, 92, 106, 186 microns in the type specimen). Eyes highly
pubescent, almost reniform and without dorsolateral projection, ER 0.81-0.96 (0.88
in average of 6). Supraorbital hairs 3—5, clypeal hairs 3—12.

Thorax as in Fig. 18 D. Antepronotum bare dorsally, with 4 short lateral hairs in
the type specimen. Scutum with a large colorless humerat pits (hmp) 125 microns long
and 75 microns voide on both sides. Dorsomedian setae 22—32, minute (about 8 mi-
crons long) and arising from smail pits. Dorsolateral setae 11—14 on each sides, about
30 microns long and all arising from large pits. Prealar setae 3 or 4 on both sides. Scutel-
jurn with 4—6 setae in a transverse row. Wing membrane bare, slightly brown under
transmitied light. Wing venation in Fig. 18 A and Table 2-10. Squama with 2—4 setae.
Anal lobe rather flat. R 2+3 clearly separated from R 1 and R 445, ending closer to
tip of R 1 than to that of R4+5. fCu slightly beyond r-m, Costa extending beyond end
of R 4+5, which is slightly proximal to the end of the vein M. An extending beyond
fCu. Relative length of leg segments in Table 3-10. LR 0.69-0.75 in front, 0.48—
0.52 in middle, and 0.55—0.61 in hind leg. Front tibia with a long terminal spur about
44 microns long (Fig. 19 C), middle tibia with two short terminal spurs about 15 and
20 microns long (Fig. 19 D), hind tibia with a long terminal spur 42 microns long, a
short terminal spur 15 microns long, and about 12 terminal comb spurs 32—24-32




microns long (Figs. 19 E, F). Hairs on tarsi I medium in length, fBR 1.7—-2.7, mBR
2.2-2.8, hBR 2.9—4.0. All legs with a pair of large pulvilli (a distinguishing character
of this species; Fig. 19 G).

Hairs on abdominal tergites not much reduced in numbers such as in some Cri-
cotopus species and fairly evenly distributed (Fig. 18 F). Hypopygium in Figs. 19 H. L.
Third clasper (Dritte Spange of Lehmann, 1969, p. 349} with a tooth-like process (ic
of Fig. 191I). Anal point triangular in dorsal view and apically pointed, with about
5 lateral setae on both sides. Inner lobe of gonocoxite single, roughly rectangular and
with a broad base, and bear a claw-like process at the tip (Fig. 19 H,J). Gonostylus
widest at about middle and without preapical tooth (Fig. 19 H).

Female (measurements of 3 mounted specimens). Body length 2.36, 2.66, 3.33
mm, wing length 197, 2,03, 2.05mm. Body coloration almost entirely black (ab-
domen and legs slightly brownish), humeral pits large and colorless. Head in Fig. 18 B.
Antenna with 5 flagellar segments (89, 60, 67, 65, 113 microns long; Fig. 18 C). Palp
4 segmented (68, 116, 159, 268 microns). Eyes reniform, highly pubescent, ER 0.84,
0.88, 0.95. Supraorbital setae 2 or 3 on each side. Clypeal setae 14 or 16. Thorax in
Fig. 18 E. Antepronotum bare dorsally, with about 7 weak lateral setae on each side.
Dorsomedian setae 30—36, dorsolateral setae 16—20 on each side, supra-alar setae 3, 4
5 on each side. Scutum with a pair of large colorless humerai pits. Scutellum with & -
setae in a transverse row. Wing membrane bare, strongly tinted with brownish or pur-
plish color, Wing venation in Fig. 18 A and Table 2-10. Anal lobe rather flat. Relative
length of leg segments in Table 3-10. fLR 0.73-0.74, mLR 0.49-0.51, hLR 0.56—
0.58. fBR 1.4-2.1, mBR 1.7-1.8, hBR 1.7-2.2. Cercus and spermathecae in Figs.
18 G, H.

Pupa. length of abdomen 1.92-2.36 mm (2.24 mm in.average of 6). Thoracic
respiratory organs horn-like, widest at about apical 1/3 and with rounded apex, length
262—-330 microns (299 microns in average of 8 pairs), with numerous small spines on
entire surface (Fig. 20 A}. Distribution of spines, spinules and hairs on abdominal ter-
gites in Fig. 20 B. Tergite II with a posteriorly convex lens-shaped spinose area near
the posterior margin, and a pair of small spinulous areas in the anterolateral corners.
Tergites 111 to VI each with an almost circular spinose area in the center (that on tergite
Il is rather ill defined), narrow and wide lensshaped spinose area along the posterior
margin, and rather sparse spinulous areas connecting the two spinose areas and in the
anterolateral corners. Tergites VII and VIII each without spinose areas and with a central
and a caudal spinulous areas. Tergite IX with spinulous areas in the middle and in the
anterolateral corners. Sternites IV, V and VI each with a pair of spinose areas in the
caudolateral corners (not whirl-like as in most other species). The number of lateral
hairs are 2 pairs on abdominal segment I, 3 pairs on Il to [V, 4 pairs on V to VII, and
5 pairs on VIII. Lateral hairs on segments VIl and VIII are Jong and filamentous (Fig.
20 F). Anal fins are frigned with 10—12 filamentous hairs (most commonly 10), and
with 3 long and filamentous (not rigied as in most other Orthocladiinae pupae) caudal
hairs (Fig. 20 F).

Discussion. This species is a typical member of the genus Rheocricotopus Thiene-
mann et Harnisch, 1933, in reference to the adult characters defined by Brundin (1956)
or Lehmann (1969). In the adult male, this species is characteristic in that the eyes
are pubescent and without conspicuous dorsomedial projection. AR slightly larger than
1, scutum shining black and with large colorless humeral pits, dorsomedian setae very
short and numerous, dorsolateral setae arising from large pale pits, wing membrane bare,
Cu 2 almost straight, legs with large pulvilli, male hypopygium with a large triangular
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anal point bearing about 10 lateral hairs, and gonostylus not abruptly curved and with-
out preapical tooth. Among the Rheocrocotopus species reviewed by Lehmann (1969),
the present species belongs to the group with tooth-like third clasper (Dritte Spange
zahnformig); of the two known species in this group, the present species differs from
effusus Walker in that anal lobe of wing is rather reduced and the preapical tooth of
gonostylus is absent; from nepalensis Lehmann it differs in the shape of anal lobe (more
réduced in nepalensis) and of humeral pits (circular in repalensis, ovoid in the present
species; the present species differs also from both in the structure of inner lobe of gono-
coxite, which carry a tooth-like process in the present species.

A species of Rheocricotopus was recorded from Kyoto, Japan by Tokunaga (1938,
p. 319) by the name of Spaniotoma ( Trichocladius) chaly beata Edwards, but the present
species differs from it in the shape of gonostylus (abruptly curved in chalybeata) and
of third clasper (broad and rectangular in chalybeata).

In the pupa, the present species seems to belong to the fuscipes group of genus
Rheocricotopus in reference to the key prepared by Thienemann (1944, p. 592}, in that
it has 3 long terminal hairs and some 10 filamentous lateral hairs on anal fins, bands
of strong spines along the caudal margins of abdominal tergites Il to VI, and a pair of
long, horn-like thoracic respiratory organs.

(11) Microcricotopus tamabicolor (Sasa, 1981)

A male (No. A 54:25) recovered from a sample of Station No. 6 on 25 December
1979 and a female (No. A 54:26) from Station No. 4 on 25 December 1979 were identi-
fied as Microcricotopus tamabicolor described in the previous paper with specimens
collected at the summer survey of the same river,

(12} Paratrichocladius tamaater (Sasa, 1981)

Two males were recovered 25 December from a sample collected at Station No. 2,
and were identified as belonging to the above species described in the previous paper
with specimens collected at the summer survey. (No. A 53:09).

(13) Eukiefferiella, sp.

Two males, one female and two pupal exuviae were recovered from samples col-
lected at Station No. 2. Morphologically the male and pupa are different from E. tama-
flavus, Sasa, 1981, described in the previous paper, but its taxonomical status will be
reported later when more materials become available.

(14) Farakiefferiella tamatriangulatus, sp. nov.
Materials studied, A total of 4 males, 6 females and 2 pupal exuviae were re-

covered from samples collected 12 December 1979 at Nos. 2 and 3 Stations of Minami-
asakawa. Holotype: male, emerged on 25 December at No. 3, dissected and mounted
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in gum-chloral (No. A 56:81). Paratypes: a male from Station No. 3 and 2 males from
No. 2 (Nos. A 56:82-84), 4 females from No. 3 and a female from No. 2 (Nos. A 56:
86—90); a female from No. 2 fixed on pin. Two pupal exuviae associated with females
from No. 2 and mounted in gum-chloral (Nos. A 56:91,92).

Male. Very small midge with the body length of 1.62—1.90 mm (1.65 mm in
average of 4), and wing length of 1.05—-1.18 mm (1.12 mm in 4). Ground color of
scutum yellow, scutal stripes reddish brown, scutellum yellow, postnotum brown, hal-
teres yellow, leg segments almost uniformly brown, abdominal tergites and hypopygium
brown. ‘

Head in Fig. 21 B. Antenna with 13 flagellar segments, last segment slightly ex-
panded near apex and with some 20 curved sensory setae (Fig. 22 C), AR very small,
0.38-0.48 (043 in average of 4). Palp 4 segmented (27, 51, 48, 87 microns). Eyes
bare, reniform and without dorsomedial projection, ER 1.27—1.47 (1.38 in average
of 4}. Supraorbital setae only 2, 3 or 4. Clypeal setae only 4, 5 or 6;

Antepronotum with only 1 or 2 tateral setae. Scutum without dorsomedian setae,
with a peculiar spine-group just behind median stripes (Fig. 22 B), with 4 or 5 pairs of
dorsolateral setae all arising from small pits (not from large white pits), and 3 supra-alar
setae on both sides (Fig. 22 A). Scutellum with only 2 or 4 setae, Wing venation in
Table 2-14 and Fig. 21 A. Wing membrane without macrotrichiae, slightly hrown,
very finely granulated. Anal lobe rather flat. Squama without fringe setae. R 243
separated from both R 1 and R 445, ending closer to end of R.445 thantoend of R 1.
Costa extending much beyond tip of R 4+5 (95%:89%). fCu beyond r-m (50%:46%).
Cu 2 conspicuously sinuate. An reaching beyond fCu. Relative length of leg segments
in Table 3-14, fLR 0.52-0.54; mLR 0.43-0.47; hLR 0.52—0.57. Front tibia with a
long terminal spur (30 microns; Fig. 22 C), middle tibia with two short terminal spurs
(10, 12 microns; Fig. 22 D), hind tibia with a long terminal spur (26 microns), a short
terminal spur (13 microns), and a terminal comb composed of 12 free spurs (15-26
microns; Figs. 22 E, F). Tarsi of all legs without terminal spurs. Beards on tarsi re-
latively long, fBR 2.0-2.7; mBR 3.2-3.4; hBR 3.0—-5.3. Claws and empodium well .
developed, pulvilli absent (Fig. 22 G).

Abdominal tergites with highly reduced numbers of hairs, which are arranged into
a relatively regular geometrical pattern, the central, the intermediate, and the lateral
rows (Fig. 21 D). Hypopygium in Figs. 22 H,1. Anal point broadly triangular with
3 or 5 lateral setae (Fig. 22 J). Inner lobe of gonocoxite roughly rectangular but apical-
ly rounded, with some 12 strong setae along the posterior and inner margins (Fig. 22 K).
Gonostylus in Fig. 22 K.

Femal. Distinguished from other coexisting Orthocladiinae females by body
coloration, by the presence of peculiar spine groups on scutum (Figs. 21 G, H), and
by sinuated wing vein Cu 2 (Fig. 21 A). Body length 1.28—1.44 mm, wing length 1.12—
1.28 mm. Coloration as in male; ground color of scutum and scutellum yellow, scutal
stripes reddish brown, postnotum brown, legs brown, abdominal tergites dark brown.

Head in Fig. 21 E. Antenna with 5 flagellar segments (38, 24, 29, 31, 84 mi-
crons), last segment with some 10 sensory setae (Fig. 21 F). Palp 4 segmented (26,
48, 51, 82 microns). Eyes reniform, ER 1.35-1.54, Supraorbital setae 3 or 4 on each
side, absent on vertex between eyes. Clypeal setae 4, 5 or 6.

Scutum without dorsomedian setae, with a peculiar spine group in the center
just behind median stripes like in male (Figs. 21 G, H), with 5, 6 or 7 dorsolateral setae
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all arising from small pits, and with 3 prealar setae on each side (Fig. 21 G). Scutellum
with 2, 4 or 6 setac. Wing venation in Table 2-14 and Fig. 21 A, Squama bare. Anal
lobe rather flat. R 2+3 separated from R 1 and R 4+5, ending closer to tip of R 4+5,
Cu 2 sinuate. fCu beyond r-m (47%:42%). An reaching far beyond fCu. Relative length
of leg segments in Table 2-14; fLR 0.53-0.54;: mLR 0.45-0.46; hLR 0.51-0.54. fBR
2.1-2.3; mBR 2.7-3.4; hBR 4.3-5.3. Cercus long, earlike (Fig. 21 J). Spermathecae
dark brown, almost globular (Fig. 21 I).

Pupa. (Description based on 2 femae pupal exuviae). Length of abdomen 1.44
and 1.45 mm. Color of exuviae slightly brown, (paler than in related species). Thoracic
respiratory organs (Fig. 23 E) egg-shaped, (length x width : 87x51, 84x60; 91x60,
84x65 microns), with numerous small spines on the apical part. Distribution of spines
antd spinules on abdominal tergites in Fig, 23 A. Segment I without spines and spinules.
Tergite II with a pair of proximal spinose areas (Il-a; spines are all very small), a trans-
verse band of small spines along the caudal margin (Il-c), and a band of about 60 smail
recurved spines in roughly triple rows on the intersegmental membrane (I1-d, Fig. 23 B).
Distribution of spines on tergite III is similar to that of II, but the spines on Ill-a are
larger than those of Il-a. Tergites IV with a pair of proximal spinose areas (IV-a), a
central spinose area composed of larger spines (IV-b), a caudal band of spines (1V-c),
and a transverse band of small recurved spines on the intersegmental membrane (IV-d;
Fig. 23 B). Tergite V is similar to IV, but without spines on intersegmental membrane.
Tergite VI with a pair of proximal spinose areas (V1-a), and a pair of caudal spinose areas
(VIc). Tergites VII and VIII without spines and spinules. Sternites II to VIII all with
spinulous areas in the central or proximal part. Lateral setae are 1 pair on segment I,
and 4 pairs on segments Il to VI, all simple and relatively short, excepting the first
pair on segments VIl and VIII, which are slightly flattened (Fig. 23 C). Anal fins roughly
conical, with sharply pointed apex, and bear 3 stout and curved setae arising from apical
1/3 of each fin (Fig. 23 D).

Discussion. This species is considered as a member of the genus Parakiefferiella
Thienemann, 1936, in view of the adult characters defined by Brundin (1956, p. 148)
and Pinder (1978, p. 50). Especially characteristic is the wing venation, i.e. Cu 2 strong-
ly sinuate, costa extending beyond tip of R 4+5, which is proximal toend of Cu I, R 243
close and almost parallel to R 4+5,. An extending beyond fCu, The characters of eyes
and antennae, the absence of dorsomedian setae, the small numbers of dorsolateral setae
and supra-alar setae on scutum, the absence of pulvilli, and the structure of anal point and
inner lobe of gonocoxite are also characteristic to this genus.

Among the known species of this genus, the present one seems to be closest in
the structure of adult male to P, bathophila (Kieffer) of Brundin (1956, p. 152) and
Pinder (1978, Fig. 33 C), or to Smittia cheethami of Edwards (1929, p. 359), which is
a synonym of P. bathophile according to Pinder (1978). However, the present species
differs from P. bathophila in the structure of anal point (narrower and more pointed,
bare dorsally in the present species), in the shape of inner Jobe of gonocoxite (broader
and more rounded), in the value of AR (0.6 or 0.8 in bathophila), and in body colora-
tion (paler in the present species). Especially characteristic to this species is the pre-
sence of a peculiar spine-group on scutum just behind median stripes both in male and
female (Figs. 21,G,H, 22 A, B). The structure of pupa of the present species also
fits well with that of Parakiefferiella s. str. of Brundin (1956, p. 153), and is appar-
ently closest also to the pupa of P. bathophila in the shape of thoricic respiratory organs,
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the distribution of spines on abdominal tergites, and in the structure of anal fins bear-
ing 3 strong seate. However, both differ in the distribution of spinules on the thoracic
respiratory organs (in bathophila, the spinules cover the distal half}, and in the relative
length of the tail part of snal fins and the anal bristles (in bathophila, the anal bristles
exceed the tip of anal fins at least half its length, while they only slightly exceed the tip
in the present species, see Fig. 23 D).

(15} Brillia japonice, {Tokunaga, 1939)

Three males and three females of this species, together with pupal exuviae, were
recovered from Station No, 2 and 3 at the winter survey, indicating again that this is a
species which prefer clean waters for the larval growth. Morphological accounts were
given in the previous paper with specimens collected at the summer survey of the same
river.

{16) Limnophyes tamakitanaides, sp.nov.

Materials studied. Holotype: a male (A 56:41), emerged on 20 December 1979
from a sample collected at Station No. 6 (the most polluted part of Minamiasakawa
River), 12 December. Paratype: a female, same data, both dissected and mounted in
gum-chloral (A 56:42).

Male. Body length 2.67 mm. Wing length 1.62 mm, Body coloration, almost
uniformly dark brown, excepting halteres, coxae and trochanters which are paler, and
eyes and tibial combs, which are darker.

Head in Fig. 25 A. Antenna with 13 flagellar segments, AR 0.80, last segemtn
not apically expanded, with two stout knife-like spurs and 4 short and curved sensory
setae at near apex, and the usual flagellar setae to near apical end (Fig. 25 B; a charac-
teristic of this genus; in most other species the flagellar setae are absent from apical
part of the last segment). Palpi 4 segmented (36, 85, 87, 145 microns). Eyes bare,
reniform, without dorsomedial projection, 300 microns apart from each other and
205 microns high, ER 1.46. With a pair of short setae above antennal base, and 3 setae
on each side above the eyes, Clypeus with 21 setae.

Antepronotum with a pair of long setae in the dorsal part, and 3 or 4 lateral setae
(Fig. 25 C). Setae on scutum in Fig. 25 D. Scutum almost uniformly black and scutal
stripes are hardly distinguishable, Dorsomedian setae 10, all minute and simple, anterior
part of midline of scutum is bare and dorsomedian setae are situated between 25% and
50% of the midline. Dorsolateral setae of scutum, which are most characteristic to this
species, are composed of 13 long and simple setae (about 160 microns long} arising from
large pale pits in the anterior 2/3 of scutum, and 17 short, leaf-like setae {about 20
microns long and 6 microns wide) arising from smaller pits in the posterior 1/3 of scutum
(Fig. 25 E). Supra-alar setae 6 on each side. Scutellum with 8 setae in a transverse row:
Wing venation in Fig. 24 A and Table 2-16. Wing membrane without macrotrichiae
but with numerous conspicuous microtrichiae all about 1 micron long. Squama with
4 fringe setae, Anal lobe rather flat. R 2+3 separated from R | and R 4+5. Costa ex-
tending beyond end of R 4+5 (67% and 64% of wing length). fCu much beyond r-m
(38% and 32%). Cu 2 strongly sinuate. Relative length of leg segments in Table 3-16.
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FIR 0.55, mLR 0.54, hLR 0.53; fBR 0.9, mBR 2.3, hBR 2.7. Front tibia with a long
terminal spur (51 microns; Fig. 25 F), middlé tibia with two short terminal spurs (29
and 31 microns; Fig. 25 ), hind tibia with a long terminal spur (56 microns), a short
terminal spur {25 microns), and a terminal comb composed of 12 spurs 17—51 microns
in length (Figs, 25 H, ). Glaws and empodium in Fig. 25 J, pulvilli absent.

Distribution of hairs on abdominal tergites in Fig. 25 K. Hypopygium in Figs.
26 A, E. Anal point absent, ninth tergite with two small posterior lobes bearing several
setae (Fig. 26 B). Inner lobe of gonocoxite with rounded margin (Figs. 26 A, C). Go-
nostylus in Fig. 26 D. .

Female. Body length 2.16 mm. Wing length 1.35 mm. Coloration as in male,
body largely black or dark brown. Head in Fig. 24 B. Antenna with 5 flagellar seg-
ments, (53, 41, 60, 63, 104 microns), segment I shorter than segment 111 and 1V; last
segment with a terminal setae 70 microns long (Fig, 24 C). Palp 4 segmented (36, 72,
74, 154 microns). Eyes bare, reniform, ER 1.22. Supraorbital setae 4 on each side.
Clypeal setae 20.

Antepronotum well developed, with 8 strong setac dorsally on each side, and
5 lateral setae on each side (Fig. 24 D;cf. only 1 dorsal seta in male; Fig. 25 C). Scutum
with 8 minute dorsomedian setae in the middle part (no dorsomedian setae in the an-
terior part, as in male); with two kinds of dorsolateral setae, i.e. 19 strong and simple
setae in the anterior 2/3, and 12 or 14 short and leaf-like setae in the posterior 1/3
(Figs. 24 E, F); and with 7 supra-alar setae on each side. Scutellum with 8 setae in a
transverse row (Fig. 24 E). Wing venation as in Table 2-16 and Fig. 24 A. Squama with
only 2 setae. R 243 separated from both R 1 and R 4+5. Costa extending much beyond
end of R 4+5 (67%/63%). fCumuch beyond r-m (37%/32%). Cu 2 strongly sinuate.
An ending under fCu, Wing membrane with numerous minute microtrichiae. Relative
length of leg segments in Table 3-16; fLR 0.55, mLR 0.54, hLR 0.54. Front tibia with
a long terminal spur (34 microns; Fig. 24 G), middle tibia with two short terminal spurs
(29 microns and 27 microns; Fig. 24 H), hind tibia with a long terminal spur (53 mi-
crons), a short terminal spur (23 microns), and a terminal comb composed of 12 free
spurs (26—44 microns; Fig. 24 T). Pulvilli absent, claws and empodium well developed
(Fig. 24 J). Cercus in Fig. 24 L. Spermathecae dark brown, roughly egg shaped, 84x62
mticrons and 92x40 microns (Fig. 24 Kj.

Discussion. This species is considered as a member of the genus Limnophyes
Eaton as redefined by Brundin (1956, p. 131), since eyes are bare and not extended
dorsomedially, wing membrane is thickly covered with microtrichiae, costa extending
beyond end of R 445, Cu 2 is strongly sinuate, squama with only a few setae, and scutum
bears leaf-like or lamellar dorsolateral setae. Species of this genus are mostly terrestial
in their larval habitats, but this species was reared from a bottom sample collected at
the most polluted part of the river (Station No. 6). Among species of this genus known
from Europe, the present one seems to be closest to L. truncorum {Goetghebuer),
in the shape and distribution of the lamellar setae on scutum, but differs from it es
sentiatly in the shape of inner lobe of gonocoxite (narrow and pointed apically in frun-
corum), and in the structure of gonostylus (apically pointed and with a long, slender
subapical spine). Two species of Limnophyes were recorded by Tokunaga (1940, 1965),
L. fuscipygma (Tokunaga, 1940) from Taiwan, and L. prolongatus, Kieffer 1921 from
Kyoto, but the present species differs essentially from them in the shapé and distribu-

98



tion of the lamellar setae, in the shape and structure of inner lobes of gonocoxite, and
in the structure of gonostylus. The present species also differs from the characters
described by Brundin (1956} as being common to this genus in such points as the pre-
sence of a pair of setae on vertex between eyes, and the presence of numerous strong
setae on dorsal part of antepronotum in the female.

(17) Parametriocnemus stylatus (Kieffer, 1924)

A male and 3 females from samples of Station No. 3, and a male and a female
from Station No. 4, were examined and identified as being the same species as described
by Sasa (1981) under the above name in the previous paper.

(18) Chironomus yoshimatsui (Martin et Sublette, 1972)

A total of 50 males and 51 females were recovered again from the most polluted
parts of the river, Stations Nos. 6, 5 and 4.

(19) Dicrotendipes tamaviridis, sp. nov.

Materials studied. A male, emerged on 25 December 1979 from a sample col-
lected ar Station No. 4 of Minamiasakawa River on 12 December, dissected and mounted
in gum-chloral (A 46:91). A pupal skin associated with the male and mounted in gum-
chloral (a 46:92).

Male, Body length 3.69 mm. Wing length 2.09 mm. Color largely yellowish
green, scutal stripes reddish brown, scutellum vellow, postnotum yellowish brown,
halteres yellow, leg segments brownish yellow, terminal combs of middle and hind
tibiae dark brown, abdominal tergites yellowish green.

Head in Fig. 28 A. Antenna 1.20 mm long, with 11 flagellar segments, AR 2.47,
terminal segment with & sensory setae (Fig. 28 B). Palp 4 segmented (48, 145, 150,
275 microns). Eyes bare, with long and narrow dorsomedial projection, ER 0.21. With
a pair of small frontal tubercles, 8 microns long and 4 microns in diameter. Supraorbital
hairs 20 on each side. Clypeal hairs 20.

Scutum with 16 dorsomedian setae, 8§ dorsolateral setae on each side, and 3 supra-
alar setae on each side. Scutellum with 9 setae in a transverse row. Wing in Fig. 27 L
and Table 2-19. Squama with only 2 or 3 setae. Anal lobe relatively flat. Wing mem-
brane colorless and bare. R 2+3 separated from both R 1 and R 4+5, running close to
R 1. Costa not extending beyond tip of R 4+5, fCu much beyond r-m. Relative length
of leg segments in Table 3-19. fLR 1.82, mLR 0.53, hLR 0.61. Front tibia with 3 long
subterminal setae (190, 161, 159 microns), and a terminal scale with rounded margin
(Fig. 27 1). Middle and hind tibiae with two terminal comb scales, both bearing a long
spur (Figs. 27 J,K). fBR 2.2, mBR 3.0, hBR 4.4, All legs with well developed pulvilli,
empodium and claws (Fig. 27 H).

Hypopygium in Figs. 27 A, B. Anal point strongly curved ventrad and apically
rounded, with several setae near the base (Fig. 27 C). Dorsal appendage apically ex-
panded and with rounded caudal margin, with 5 strong and orally directed setae on
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the inner margin, and with microtrichize on the ventral side and along the inner margin
(Figs. 27 E, G). Ventral appendage extremely long and slender, strongly curved and
apically expanded like a bulb, with 9 strong and orally directed setae on the dorsal
side of the apical bulb, a relatively short apical seta directed caudally (20 microns)
and 7 shorter and thinner setae arising from inner margin of the bulb (Figs. 27 F, G).
Goenostylus slender and curved medially, with 7 short subapical setae along the inner
margin (Fig. 27 A, D).

Pupa. Length of abdomen 3.25 mm. Pupal skin almost colorless. Thoracic
respiratory organs divided into numerous filaments (a Chironomus-type). Distribution
of spines and spinules on abdominal tergites in Fig. 28 C. Tergite I with a large central
spinose area covering nearly the entire surface (Il-a, -b, -c), each spine being very small,
and a single transverse row of relatively short recurved spines (98 in number, each about
15 microns in length; Fig. 28 D). Tergites 111, IV and V with also a large central spinose
area covering almost the entired surface, and a caudal spinose area bearing extremely
small spines in tergite III (Fig. 28 E), or narrow and sharply pointed spines in tergites
IV and V (Figs. 28 F, G). Tergite V1 with a pair of proximal spinose areas (Vl-a), a
central spinose area {VI-b), and a pair of caudal spinose areas (VI-c). Tergite VII with
one pair of spinulous areas. Tergite VIII with two pairs of spinulous areas. Segments
Il to IV with 3 pairs of short and simple lateral hairs, segments V to VIII with 4 pairs
of long, flat and filamentous lateral hairs. Anal fins each fringed with 38 long, filament-
ous lateral hairs. Segment VIl with a pair of long and sharply pointed, simple caudo-
lateral scales {Fig. 28 L). Sternites IV and V with a pair of spinose areas in the caudo-
lateral corners (Figs. 28 J, K), whereby the arrangements of spines are whirl-like in IV
but all directed lateral in V.

Discussion, This species is considered as being a typical member of genus Di-
crotendipes (Limnochironomus of various authors, or group C of subgenus Chiroromus
of Edwards, 1929), because ventral appendages are long and narrow, and bear long
setae only near the tip; other characters are largely in common with genus Chironomus
in the strict sense. Among the known species of this genus, the present species seems
to be closest to Dicrotendipes (= Limnochironomus) lobiger (Kieffer) in body colora-
tion and in that ventral appendages are shorter and less curved than in most other species
of this group. However, the present species differs from Jobiger in the structure of
dorsal appendages (in /obiger, they are not sinutate like in the present species, and has
a beak-like process, which is lacking in the present species). The presence of frontal
tubercles in the present species is probably an unusual character as a member of this
genus (Edwards, 1929, p. 386, states “no frontal tubercles” for Limnochironomus).
The present species is also similar to D. tritomus (Kieffer) in the shape of dorsal append-
age and gonostylus, but differs from it in the structure of ventral appendage (that of
tritomus is bilobed apically). Freeman (1956) described 19 species of Dicrotendipes.
According to Sublette and Sublette (1973), a total of 9 species of this genus were re-
corded from the Oriental region. Towns (1943) described 10 species of Limnochirono-
mus from the Nearctic Region, The present species seems to be different from all these
previously described species of this genus.

100



(20) Polypedilum (Polypedilum) kobotokense, sp. nov,

Materials studied. Holotype: male (A 46:51), emerged 7 January 1980, from
a sample collected at Station No. 2 of Minamiasakawa River, dissected and mounted
in gum-chloral. Paratypes: a male (A 46:52), same data; two females (A 46:53, 54),
emerged 7 and 10 January, from the same samples, mounted in gum-chloral; a female,
emerged on 7 January and fixed on pin. Three pupal exuviae {two males and one female)
associated with the adults were mounted in gum-chloral (No. A 46:57, 58, 59).

Male. Body length 3.72, 3.56 mm, wing length 2.23, 2.18 mm. Body coloration
almost uniformly pale vellow excepting eyes, which are dark brown, even the areas of
scutal stripes are pale yellow and indistinguishable from ground color of scutum; legs
uniformly yellow, excepting tibial combs, which are dark brow.

Head in Fig. 29 D. Antennal flagellum 13 segmented, AR 1.31 and 1.57, last
segment with 3 long subapical setae and 4 curved sensory setae (Fig. 29 E). Palpi 4
segmented (53, 161, 140, 227 microns). Eyes with a long dorsomedial projection,
ER 0.44, 0.32. Supraorbital setae 8 or 10 on one side. Clypeal setae 18,16.

Scutum with 22 or 18 dorsomedian setae, 22 and 21, or 18 and 16 dorsolateral
setae, and 5 or 6 supra-alar setae on one side, Scutellum with 24 or 18 setae in two rows.
Wing in Fig. 29 A and Table 2-20. Wing membrane bare, colorless and unmarked. Squa-
ma with about 10 setae. R 2+3 running close to R 1 but clearly separated near the tip.
fCu much beyond r-m. Relative length of leg segments in Table 3-20. Femora and
tibiae with long hairs. fLR 1.98, 1.62; mLR 0.58, 0.61; hLR 0.75, 0.76. Tarsi with
relatively long hairs, fBR 2.5, 2.9, mBR 4.2, 5.0; hBR 4.5, 6.0. Pulvilli well developed
(Fig. 29 H). Front tibia with a rounded terminal scale (Fig. 29 F). Middle and hind
tibiae with two terminal combs, one with a long spur, the other without spur (Fig.
29 G).

Abdominal tergites without markings; and with long setac. Tergite VIII constrict-
ed basally (a characteristic of genus Polypedilum). Hypopygium in Figs, 30 A, B. Anal
point long, slender, parallel-sided and bare (Fig. 30 C). Anal tergite with a group of
some 16 long but unpigmented setac in the middle, 47 shorter setae on the posterior
margin on either side of anal point (Fig. 30 A), and 7—10 short setae (about 12 microns
long) on the ventral side near the posterior margin and on both sides of anal point (Fig.
30 D). Dorsal appendage horn-like, about 100 microns long and almost straight ex-
cepting the apical part which is strongly curved, with a long seta (90 microns) on the
dorsal side and two shorter setae (about 50 microns) on the ventral side but devoid of
microtrichiae (Fig. 30 E}. Ventral appendage (Fig. 30 F) long and slender (190 mi-
crons long and 30 microns wide in the middle}, not apically expanded, with some 12
strong and recurved setae on the apical half of dorsal surface, and a long apical seta
(100 microns) reaching beyond tip of gonostylus. Gonostylus long and stout (170
microns long and 50 microns wide in the middle), with a row of 4—6 long setae along
the apical half of inner margin, an apical and two subapical setae, and a row of some

10 setae on the ventral side (Figs. 30 B, G).
' Female. (Description based on 2 gum-chloral mounted and | dry preserved speci-
mens). Body length 3.72, 2,71 mm. Wing length 2.39, 2.29, 2.29 mm. Body colora-
tion as in male, eyes and tibial combs dark brown, otherwise almost uniformly pale
yellow, scutal stripes yellow and almost indistinguishable from ground color of scutum.
Head in Fig. 29 B. Eyes with a wide dorsemedial projection, ER 0.49, .47, Supra-
orbital setae 10 or & on each side, clypeal setae 16 or 18, Antenna with 5 flagellar
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segments, (123, 90, 89, 63, 166 microns), the last segment with some 10 curved sensary
setae and 3 long subapical setae (186, 171, 164 microns; Fig. 21 C). Palp 4 segmented
(43, 135, 120, 174 microns). Dorsomedian setae of scutum 21, dorsolateral setae 26
and 31, supra-alar setae 7 on each side. Scutellum with 12 setae in a single row. Wing
in Table 2-20 and Fig. 29 A. R 2+3 running close to R 1 but clearly separated at the
tip. fCu much beyond r-m. An reaching beyond fCu. Squama with 10 or 8 setae.
Relative length of leg segments in Table 3-20. (Front tarsi missing from both speci-
mens). Middle and hind tibiae with two broad terminal combs, one with a spur and
the other unarmed. Pulvilli well developed and bifid. Middle and hind tibiae and tarsi
1 with long beards. Cercus large and relatively long, (128 microns long and 91 microns
high; Fig. 29 J). Spermathecae long and ovoid, colorless (Fig. 29 I).

Pupa. Length of abdomen 2.93, 2.40 and 3.02 mm. Distribution of hairs, spines
and spinules on abdominal segments 1I to VIl in Fig. 31 A, Tergite [ without spines and
spinules. Tergite II with an oral transverse spinose area (Il-a), a caudal spinose area
(1l-c), a pair of lateral spinulous areas, and a transverse band of recurved spines {each
about 22 microns long) in one or two rows on the intersegmental membrane; the oral
and the caudal spinose areas are separated completely by a large spineless area. Tergite
I1I with a wide transverse oral spinose area (each spine about 20 microns long and longer
than those of [1-a), and a caudal transverse spinose area (11l-c} which are also completely
separated from the oral spinose area; intersegmental membrane without spines (I1i-d
absent). Tergite 1V with an oral transverse spinose area (IV-z), a caudal transverse
spinose area (IV-c), and several spines (IV-v} in a longitudinal row between the two
transverse band; intersegmental membrane with numerous small recurved spines (IV-d).
Tergites V and VI each with an oral transverse spinose area (-a), a central spinose area
(-b), and a pair of caudal spinose areas (-c); intersegmental membrane without spines.
Tergite VII with a central spinulous area.

Sternites If and III with a large spinulons area. Sternite IV with a pair of small
spinulous areas in the middle, a pair of spinulous areas near the caudal margin, and a
pair of whirldike spinose areas (IV-w) in the caudolateral corners. Sternites V, VI and
VIl without spines and spinules. Sternite VII with a pair of small lateral spinulous
areas. Segments I1, LIl and 1V with 3 pairs of short simple lateral hairs, V and VI with
3 pairs of long filamentous lateral hairs, VII and VIII with 4 pairs of long filamentous
lateral hairs (Table 4-20). Caudolateral scales on segment VIII are beak-like, and with
only one small accessory spur on the inner margin (Fig. 31 C, D). Anal fins with 25—
30 (26.8 in average of 3 pairs) long, filamentous fringe hairs.

Discussion, Adult of this species is characteristic in body coloration being al-
most entirely pale yellow, wing membrane being colorless, and in the structure of male
hypopygium, especially that of anal point and dorsal appendage. Among the known
species, it scems to be closest to P. acutum Kieffer in these respects, but differs from
it in the color of thorax (blackish in acwtur according to Edwards, 1929) and in the -
structure of dorsal appendage (the present species has 3 long hairs in the middle, and
without basal hairs). The present species is also similar in body and wing coloration
and in the structure of dorsal appendages to P. tsukubaense (Sasa, 1979), which was
collected from a mountain stream in Tsukuba, eastern Honshu, but differs in the shape
of anal point (more slender in zsukubaense) and of gonostylus (more slender in sukuba-
ense). They also differ in the shape of female cercus, in the structure of caudolateral
scales on tergite VIII of pupa, abdominal tergites of pupa (Il-b, TIl-b is absent in the
present species).

102




(21) Polypedilum asakawaense {Sasa, 1980)

Two males and two females were recovered from samples collected at Station 3,
and one male and one female from Station 4. Two pupal exuviae associated with adulis
are also available (A 46:41,42), and one of them hardbored dead male adult and carried
its larval skin, Morphology of male, female and pupa was described by Sasa (1980,
p- 34, Plate 41-43). The larva is newly described here, together with redescription of
pupal morphology.

Pupa. Length of abdomen 293 mm. Distribution of spines and spinules on
abdominal tergites in Fig. 32 A, Tergite | with a central spinulous area. Tergite 11 with
a large continuous spinose area (Il-a, -b, -c combined), and an uniserial transverse row
of small (each about 9 microns long, much shorter than those of P. kobotokense) re-
cruved spines on the intersegmental membrane (1I-d). Tergites ILI and IV also with a
large continuous spinose area (-a, -b, -¢ combined), and many small recurved spines in
multiple rows but divided in the middle on intersegmental membrane. Tergite V also
with a large continuocus spinose area (-a, -b, -c combined), but without spines on inter-
segmental membrane. Spinose areas on tergite VI are separated into the oral (VI-a),
middle (VI-b) and the caudal (VI-¢) groups. Sternite IV with a pair of whirl-like spinose
areas (IV-w, Fig. 32 C) in the caudolateral comers. Sternite V with a pair of small spinose
areas (spines are very small and fine, Fig. 32 D} in the caudolateral corners. Caudo-
lateral scales on segment VIII in Figs. 32 E, F, both with a number of accessory spines
on the ventral surface and along the outer margin. Anal fins with 30—34 long, filament-
ous fringe hairs (Fig. 32 G).

Larva. A larval skin attached to dead pupa harboring mature adult male is used
for this study. Head capsule 0.47 mm long and 0,33 mm wide, Labial plate (Fig. 33 A)
106 microns wide, with 8 pairs of teeth all evenly pigmented, the second pair being
shorter and slightly narrower than the first, third and fourth pairs, the fifth to eighth
pairs being further narrower. Paralabial plates (Fig. 33 A) fan-shaped, 106 microns
wide and 46 microns long. Antenna 5 segmented (60, 26, 17,12, 5 microns; Fig. 33 B),
segment 1 0.92 times as long as combined length of segments II to V, with a ring organ
slightly beyond middle; antennal blade 0.7 times as long as the combined length of
segments Il to V. Mandible (Figs. 33 D, E} 157 microns long and 72 microns wide,
with 5 cutting teeth, mandibular brush and subapical comb; inner margin peculiarly
serrulated (Fig. 33 D). Labrum, epipharynx and premandible in Fig. 33 C. Claws on
posterior pseudopods in Fig. 33 F.
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Table 1. Numbers of adult chironomids recovered from botiom samples
collected at six stations of the Minamiasakawa River, 12 December
1979 (left: number of males; right: number of females)

Species

1

3 4

5 6 Total

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

. Orthocladius

tamanitidus

. Orthocladius

tamaputridus

. Orthocladius

yugashimaensis

. Orthocladius

tamarutilus

. Orthocladius

kanii

. Cricotopus

sylvestris

. Cricotopus

bicinctus

. Cricotopus

tamadigitatus

. Cricotopus

tamapullus
Rheocrocotopus
tamahumeralis
Nanocladius
tamabicolor
Paratrichocladius
tamaater
Eukiefferiella sp.

Farakiefferiella
tamatriangulatus
Brillia
japonica
Limnophyes
tamakitanaides
Farametriocnenius
stylatus
Chironomus
yoshimatsui
Dicrotendipes
tamaviridis
Polypeditum
kobotokense
Polypedilum
asakawaense
Rheotanytarsus
famagquarius
Paratany tarsus
parthenogeneticus

26 28

10

62

1 19 12

13 6

26 28

6 2 21 16

1614 9 7 2521

2 1 44 22 66 35

1 1 1

2

4

12 9 36 40 51 50
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Table 2. Standard measurements of wing venation
Code WL Percentage to wing length ‘
No. Species Sex (mm) ww Rs S R1 R243 R4+5 Cs M Cul Cu2 An rm fCu
1. Orthocladius M 192 26 15 62 74 86 94 97 99 91 75 61 51 55
tamanitidus F 208 31 15 59 72 79. 93 9 99 88 71 59 57 48
2. Orthocladius M 226 24 14 63 73 81 93 95 99 92 73 61 49 5I
tamaputridus F 1.89 34 13 63 72 79 94 97 99 91 T2 59 47 49
4, _ Orthocladius M .63 27 14 60 73 87 94 97 99 91 T3 60 47 51
famarutilus F 1.58 31 I5 53 74 79 94 97 99 91 T2 56 46 49
8. Cricotopus M 1.79 26 13 51 71 83 96 97 99 B89 69 51 44 49
tamadigiratus F 1.79 29 13 49 67 83 96 97 99 90 66 50 43 49
9. Cricotopus M 161 27 14 38 72 85 93 96 99 90 72 58 49 34
tarmapullus F 152 31 15 54 70 85 93 96 99 88 66 55 46 50
10. Rheocricotopus M 212 26 13 57 71 81 94 97 99 91 74 57 47 S50
tamahumeralis F 212 30 15 60 73 81 97 99 99 90 74 57 49 49
14. Parakiefferiella M 1.05 30 13 54 67 79 86 94 98 B89 71 46 43 46
tamatriangulatus F 092 33 15 49 71 82 85 95. 98 B8 67 47 42 45
16. Limnophyes M 1.52 26 13 57 67 77 91 96 99 86 66 51 46 54
tamakitanaides F 1.35 31 14 54 66 74 90 96 99 87 66 51 46 53
19. Dicrotendipes M 209 23 15 69 77 85 97 98 99 87 66 56 49 56
tamaviridis
20. Polypedilum M 215 25 16 60 78 84 99 - 99 97 88 65 56 60 56
kobotokense ¥ 2.15 28 17 63 79 81 99 99 98 90 T2 59 49 56




Table 3.

Standard measurements of legs

Code Leg Length in 0.01mm unit Ratios
No. Species Sex No. fe ti t1 2 t3 t4 t5 LR BR
1 Orthocladius 1 72 8 65 40 29 18 11 077 20
tamanitidus M 2 72 69 40 23 17 10 9 0.58 3.8
3 74 84 48 29 21 1 9 057 30
1 8 95 68 40 29 19 12 072 20
F 2 8 85 45 27 17 11 11 053 21
3 79 100 60 33 24 12 12 060 22
2 Orthocladius 1 8 8 60 35 26 17 12 068 1.9
tamaputridus M 2 75 75 40 23 16 12 11 0.53 30
3 80 85 48 26 21 11 11 056 35
1 69 8 63 37 28 17 10 077 1.8
F 2 65 65 39 22 16 12 10 060 2.2
3 68 79 50 28 21 12 10 063 24
4  Orthocladius 1 62 71 51 32 24 16 10 071 13
tamaru tilus M 2 61 58 30 17 14 10 8 053 13
3 62 72 43 23 18 12 9 059 1.3
1 5 63 44 27 20 14 10 069 16
F 2 57 55 28 14 12 8 g8 052 1.8
3 62 63 41 22 15 10 9 065 1.8
8 Cricotopus 1 72 89 60 29 23 16 11 067 18
tamadigitatus M 2 8 7r 37 20 15 10 9 052 25
3 72 81 47 24 20 12 10 058 3.1
1 72 8 56 27 21 15 11 063 40
F 2 75 74 36 16 15 10 8§ 049 32
3 76 77 45 22 19 10 9 (058 36
9  Cricotopus 1 %% 67 37 23 — -— — 0.55 2.2
tamapullus M 2 538 58 26 15 13 9 8 045 23
3 5 63 35 19 16 10 9 055 26
1 52 63 34 15 14 12 g 054 1.5
F 2 35 57 27 13 11 8 8 047 16
3 57 62 34 19 15 9 9 055 16
10 Rheocricotopus 1 59 70 49 27 20 13 8 069 1.7
tarmahwmeralis M 2 64 69 35 16 13 7 7 051 2.2
3 59 68 42 22 18 7 7 061 29
1 68 83 61 34 24 14 10 073 21
F 2 73 77 39 20 13 8 g8 051 1.7
3 68 83 48 23 19 10 9 058 1.7
14 Parakiefferiella 1 34 42 24 20 14 8 6 058 2.8
tamahumeralis M 2 37 35 16 10 8 5 5 (047 34
3 3 39 22 13 12 5 5 057 50
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Table 3. {(continued)

Code Leg Length in 0.01mm unit Ratios
No. Species Sex No. Fe ti tl t2 t3 t4 t5 LR BR
I 30 34 18 13 10 5 5 054 23

F 2 31 29 13 7 6 4 4 047 26

3 31 33 17 10 10 5 5 053 26

16  Limnophyes 1 s6 72 40 24 16 10 9 0.55 09
tamakitanaides M 2 54 61 33 16 12 7 8 054 2.3

3 62 73 40 20 16 8 9 053 27

1 61 357 32 19 14 8 7 055 16

F 2 52 50 27 13 10 5 6 054 1.7

3 56 59 32 16 15 7 7 054 1.7

19 Dicrotendipes 1 92 65 117 61 51 39 19 1.82 2.2
tamaviridis M 2 78 72 38 22 16 9 8 053 30

3 9 108 66 33 27 17 11 061 44

20  Polypedilum I 98 59 117 80 53 43 19 198 25
kobotokense M 2 103 83 48 28 21 14 8 0.58 4.2

3 102 94 70 41 33 11 10 075 45

1 101 70 - - = = = = -

F 2 107 90 51 30 21 15 8 057 43

3 116 101 74 43 34 22 10 073 5.7
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EXPLANATION OF FIGURES

(1)  Orthocladius (Orthocladius) ramanitidus, sp. nov.

Plate 1. Adult. A. Wing, female. B. wing, male. C. scutum and scutellum, female.
D. head, female. E. Antenna, female. F. spermathecae, female. G. cercus, female. H. head,
male. L. tip of antenna, male. J. abdominal tergites II-IX and hypopygium, male.

Plate 2. Male. A. hypopygium, dorsal aspect. B. inner margin of gonocoxite, ventral
aspect, showing double inner lobes (left side) and basal lobes (both sides). C. inner lobes
of gonocoxite, dorsal aspect. D, front tarsus V, showing claws and empodium, pulvilli
absent. E. tip of middle tibia. F. tip of hind tibia, showing terminal comb. G. tip of hind
tibia, showing terminal spurs. H. tip of front tibia. I. hypopygium, ventral aspect. I.
thorax (scutum and scutellum), dorsal view.

Plate 3. Pupa. A. thoracic respiratory organ. B. abdominal tergites I-VII. C-F.
enlarged view of a part of spinose areas on tergites [1 to V. G-J. enlarged view of spinose
areas in caudolateral corners of sternites IV-VIL. K. tergite VIII and anal segment.

Plate 4, Larva. A. Maxilla. B. antenna. C, antenna and mandible. D. eyes. E. labrum.
F. labrum, epipharynx and premandible. G. labial plate. H. claws on anterior pseudopods.
L. bases of preanal hair tuft. J. terminal segments, lateral view. K. claws on posterior
pseudopods.

(2)  Orthocladius {Orthocladius) tamapu tridus, sp. nov.

Plate 5. Adult. A. wing, male (above) and female {below). B. head, female. C.
antenna, female. D, head, male. E, tip of antenna, male. F. scutum and scutellum, dorsal
view, male. G. tip of hind tarsus V, female. H. abdominal tergite II, male. 1. abdominal
tergites VII and VIII, male. J. spermathecae, female. K. cercus, female.

Plate 6. Male. A. hypopygium, dorsal view. B. ventral view of inner margin of
gonocoxite. C. ninth tergite and anal peint. D. dorsal aspect of gonostylus. E. ventral
aspect of gonostylus. F. dorsal aspect of inner lobes of gonocoxite. G. do, ventral aspect.
H. tip of front tibia. I. tip of middle tibia. J, K. tip of hind tibia. L. front tarsus I, show-
ing claws, empodium, and absence of pulvilli.

Plate 7. Pupa. A. thoracic respiratory organ. B. dorsal view of abdomen. C. a part of
spinose areas on tergite II. D. do, tergite III. E. do, tergite IV. F. caudolateral spinose
areas on sternites IV, V, VI and VII. G. dorsal view of segments VIH and IX. H. base of
terminal setae of anal fin.

(4) Orthocladius (Orthocladius) tamarutilus, sp. nov.

Plate 8. Adult. A. wing. B. head, female. C. antenna, female. D. scutum and
scutellum, female. E. dorsolateral setae, female. F. head, male, G, tip of antenna, male. H.

scutum and scutellum, male. . antepronotum, male. J. spermathecae, female. K. cercus,
female.

Plate 9. Male. A. hypopygium, dorsal aspect. B. inner lobes of gonocoxite, and
gonostylus, dorsal aspect. C. variation of anal point. D. hypopygium, ventral aspect. E.
tip of middle tibia. F. tip of front tibia. G. tip of hind tibia, showing terminal spurs.
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EXPLANATION OF FIGURES

(1)  Orthocladius (Orthocladius) ramanitidus, sp. nov.

Plate 1. Adult. A. Wing, female. B. wing, male. C. scutum and scutellum, female.
D. head, female. E. Antenna, female. F. spermathecae, female. G. cercus, female. H. head,
male. L. tip of antenna, male. J. abdominal tergites II-IX and hypopygium, male.

Plate 2. Male. A. hypopygium, dorsal aspect. B. inner margin of gonocoxite, ventral
aspect, showing double inner lobes (left side) and basal lobes (both sides). C. inner lobes
of gonocoxite, dorsal aspect. D, front tarsus V, showing claws and empodium, pulvilli
absent. E. tip of middle tibia. F. tip of hind tibia, showing terminal comb. G. tip of hind
tibia, showing terminal spurs. H. tip of front tibia. I. hypopygium, ventral aspect. I.
thorax (scutum and scutellum), dorsal view.

Plate 3. Pupa. A. thoracic respiratory organ. B. abdominal tergites I-VII. C-F.
enlarged view of a part of spinose areas on tergites [1 to V. G-J. enlarged view of spinose
areas in caudolateral corners of sternites IV-VIL. K. tergite VIII and anal segment.

Plate 4, Larva. A. Maxilla. B. antenna. C, antenna and mandible. D. eyes. E. labrum.
F. labrum, epipharynx and premandible. G. labial plate. H. claws on anterior pseudopods.
L. bases of preanal hair tuft. J. terminal segments, lateral view. K. claws on posterior
pseudopods.

(2)  Orthocladius {Orthocladius) tamapu tridus, sp. nov.

Plate 5. Adult. A. wing, male (above) and female {below). B. head, female. C.
antenna, female. D, head, male. E, tip of antenna, male. F. scutum and scutellum, dorsal
view, male. G. tip of hind tarsus V, female. H. abdominal tergite II, male. 1. abdominal
tergites VII and VIII, male. J. spermathecae, female. K. cercus, female.

Plate 6. Male. A. hypopygium, dorsal view. B. ventral view of inner margin of
gonocoxite. C. ninth tergite and anal peint. D. dorsal aspect of gonostylus. E. ventral
aspect of gonostylus. F. dorsal aspect of inner lobes of gonocoxite. G. do, ventral aspect.
H. tip of front tibia. I. tip of middle tibia. J, K. tip of hind tibia. L. front tarsus I, show-
ing claws, empodium, and absence of pulvilli.

Plate 7. Pupa. A. thoracic respiratory organ. B. dorsal view of abdomen. C. a part of
spinose areas on tergite II. D. do, tergite III. E. do, tergite IV. F. caudolateral spinose
areas on sternites IV, V, VI and VII. G. dorsal view of segments VIH and IX. H. base of
terminal setae of anal fin.

(4) Orthocladius (Orthocladius) tamarutilus, sp. nov.

Plate 8. Adult. A. wing. B. head, female. C. antenna, female. D. scutum and
scutellum, female. E. dorsolateral setae, female. F. head, male, G, tip of antenna, male. H.

scutum and scutellum, male. . antepronotum, male. J. spermathecae, female. K. cercus,
female.

Plate 9. Male. A. hypopygium, dorsal aspect. B. inner lobes of gonocoxite, and
gonostylus, dorsal aspect. C. variation of anal point. D. hypopygium, ventral aspect. E.
tip of middle tibia. F. tip of front tibia. G. tip of hind tibia, showing terminal spurs.
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H. tip of hind tibia, showing terminal comb. I. abdominal tergites.

Plate 10, Pupa A. thoracic resporatory organ. B. abdominal tergites. C. spinose
areas on tergite II, lateral and caudal part. D. spinose areas on tergite 111, middle part
(II1 b, I1I ¢, and TI1 d). E. spincse areas on tergite IV, middle part (iV b, IV ¢ and IV d).
F -1. caudolateral spinose areas on sternites 1V to V11 (IV w to VI1 w). ). dorsal view of
anal segments.

(8) Cricoropus tamadigitatus, sp. nov.

Plate 11. Adult. A. antenna, female. B. head, female. C. wing, male and female. D.
head, male. E. dorsal view of scutum and scutellum, female. F. spermathecae, female.
G. cercus, female.

Plate 12. Male hypopygium. A. dorsal view. B. inner lobe of gonocoxite and
gonostylus.” C. inner lobe of gonocoxite, englarged. D. tip of gonostylus, englarged. E,
ventral view of hypopygium.

Plate 13. Male. A, abdominal tergites. B. scutum and scutellum. C. coloration of
front leg. D. tip of front tibia. E. tip of middle tibia. F, G. tip of hind tibia. H. front
tarsus V.,

Plate 14. Pupa.  A. thoracic respiratory organs. B. abdomen, lateral view. C. spinose
areas on tergite Il (Il ¢ and II d), central part. P. recurved spines of tergite II d. E. spines
of I b, lateral view. F. spinose areas on tergite 11 (III b, IIl ¢ and III d). G. spines of
III ¢c. H. spines of III d. L, spinose areas on tergite IV (IV b and IV ¢). J. spines of IV b,
IV ¢ and 1V d. K. caudolateral spinose areas on sternites IV, V and VL. L. spines of IV w.
M. spinules of sternite IV (TV v), N, spinules of tergite VIIL. O. anal segments, dorsal view.

(9) Cricotopus tamapulius, sp. nov.

Plate 15. Adult, A. wing, male and female. B. head, female. C. antenna, female. D.
scutum and scutellum, male. E. scutum and scutellum, female. F, abdominal tergites.
G. tarsus V of female. H. tip of front tibia, female. L. tip of middle tibia, female. J, K. tip
of hind tibia, female. L. spermathecae, female. M. cercus, female.

Plate 16. Male.  A. head. B. tip of antenna. C. middle tarsus V, showing a claw,
empodium, and absence of pulvilli, D. inner lobe of gonocoxite, dorsal view. E. inner lobe
of gonocoxite, ventral view. F. hypopygium, dorsal view. G. base of gonocoxite, ventral
view. H. tip of front tibia. L. tip of middle tibia. J, K. tip of hind tibia,

Plate 17. Pupa.  A. thoracic respiratory organs. B. thoracic respiratory organ and
three long hairs arising from a tubercle. C. lateral view of abdominal segments, D. spines
of 11 d. E. spinose areas on tergite III, middle part, lateral view (Il b, Il ¢ and 11 d). F,
spinose areas on tergite VI (VI b and VI ¢, VI d absent). G. whirl-like spinose area in
caudolateral corners of sternite IV (IV w). H. lateral view of anal segment.

(10)  Rheocricotopus tamahumeralis, Sp. nov.

Plate 18. Adult. A, wing, male and female. B. head, female. C. antenna, female,
D. thorax, lateral, male. E, thorax, lateral, female. F. abdomen, dorsal, male. G.
spermathecae, female. H. cercus, female.

Plate 19. Male.  A. head. B. tip of antenna. C. tip of front tibia. D. tip of middle
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tibia. E, F. tip of hind tibia. G. hind tarsus V. H. hypopygium, dorsal view. L. hypopy-
gium, ventral view. J. inner lobe of gonocoxite, ventral view.

Plate 20. Pupa.  A. thoracic respiratory organ. B. abdominal tergites. C, spinose
areas on tergites II and III. D. spinose areas on tergite V. E. caudolateral spinose areas on
sternites, [V-v, and V-v. F, Anal segments, left half,

{14)  Parakiefferiella tamatriangulatus, sp. nov.

Plate 21. Male and female  A. wing. B. head, male, C. tip of male antenna. D. ab-
dominal tergites, male. E. head, female. F. antenna, female. G. thorax, female. H, spine
group on scutum, female. 1. spermathecae. J. cercus.

Plate 22. Male. A. thorax, dorsal view. B. spine group on scutum, lateral view. C.
tip of front tibia. D, tip of middle tibia. E, F. tip of hind tibia. G. hind tarsus V, showing
absence of pulvilli. H. hypopygium, dorsal view. 1. hypopygium, ventral view. 1. ninth
fergite and anal point. K. enlarged view of inner margin of gonocoxite and gonostylus.

Plate 23. Pupa.  A. abdominal tergites. B. spinose areas on tergites. C. lateral hairs
on abdominal segment V111, showing the first one being flat. D. anal segment, dorsal view.
E. thoracic respiratory organ.

(16) Limnophyes tamakitanaides, sp. nov.

Plate 24. Female (excepting a male wing). A. wing. B, head. C. antenna. D. ante-
pronotum. E. scutum and scutellum, dorsal view. F. dorsolateral setac on scutum,
posterior group. G, tip of front tibia. H. tip of middle tibia. 1. tip of hind tibia. J. hind
tarsus V. K. spermathecae. L. cercus.

Plate 25, Male, A. head. B. tip of antenna. C. antepronotum. D, thorax, dorsal
view. E. dorsolateral setae, posterior group. F. tip of front tibia. G. tip of middle tibia.
H, L. tip of hind tibia. J. front tarsus V. K. abdomen, dorsal view.

Plate 26. Male hypopygium. A, dorsal view. B. ninth tergite. C. inner lobe of gono-
coxite. D. gonostylus. E. ventral view of hypopygium.

(19) Dicrotendipes tamaviridis sp. nov.

Plate 27. Male.  A. hypopygium, ventral view. B. hypopygium, dorsal view. C. anal
point. D. tip of gonostylus. E. dorsal appendage, dorsal view. F. dorsal appendage, ventral
view, G. ventral appendages, dorsal view. H. middle tarsus V, showing pulvilli, empodium
and claws. 1. tip of front tibia. J. tip of middle tibia. K. tip of hind tibia. L. wing,

Plate 28, Male and pupa. A. head, male. B. tip of antenna. C. abdominal tergites II-
IX, pupa. D. spinose areas on tergite II (lI-c and II-d, middle part, and II-d, lateral part).
E. epinose areas on tergite [ F, spinose areas on tergite IV. G. spinose areas on tergite V.
H. a part of proximal spinulous areas on tergite VIIT (VIII-b). L. a part of caudal spinlous
areas on tergite VIII (VIII-c). J, spinose area in caudolateral corners of sternite IV (IV-w).
K. spinose area in caudolateral corners of sternite V (V-w). L. caudolateral scale and
lateral hairs III and TV of abdominal segment VIIL.

(20)  Polypedilum kobotokense sp. nov.

Plate 29. Adult.  A. wing, male and female. B. head, female. C. antenna, female. D.
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head, male. E. tip of antenna, male. F. tip of front tibia, male. G. tip of middle tibia,
male. H. middle tarsus V, showing pulvilli, empodium and claws (plv, emp, clw).

Plate 30. Male hypopygium, A. dorsal view, B. ventral view. C. ninth tergite and
anal point, dorsal view. D. anal point, ventral view. E. dorsal appendage. F. ventral ap-
pendage, dorsal view. G. tip of gonostylus.

Plate 31. Pupa.  A. abdominal segments Il to VII, lateral view. B. enlarged view of

some paris of spinose areas on tergites. C, D. caudolateral scales on segment VIII. E,
whirl-like spinose area on sternite IV (IV-w). F,abdominal segments VIII and 1X.

(21} Polypedilum asakawaense (Sasa, 1980)

Plate 32. Pupa.  A. abdominal tergites [-VL B. some spines and spinules on tergites
11 (left), IIT (middle) and IV (right). C. spine groups in caudolateral corner of sternite IV.
D. base of third lateral hairs and spine groups in caudolateral corner of sternite V. E,F.
caudolateral scales of abdominal segment VIIL. G. anal segments.

Plate 33. Larva. A. labial and paralabial plates. B, antenna. C. labrum, epipharynx
and premandibles. D. mandible, ventral view. E. mandible, dorsal view. F. claws on
posterior pseudopods.
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Plate 1. Orthocladius tamanitidus,
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Plate 2. Orthocladius tamanitidus, sp. nov., male
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Plate 3. Orthocladius ramanitidus, sp. nov., pupa
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Plate 4. Orthocladius tamanitidus, sp. nov., larva
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Plate 5. Orthocladius tamapurridus, sp. nov., male and female
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Plate 6. Orthocladius tamaputridus, sp. nov., male
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Plate 7. Orthocladius tamaputridus, sp.nov., pupa
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Plate 8. Orthocladius tamarutilus, sp. nov., male and female

122



Plate 9. Orthocladius tamarutilus, sp. nov., male
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Plate 10. Orthocladius tamarutilus, sp. nov., pupa
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Plate 11. Cricotopus tamadigitatus, sp. nov., male and female
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Plate 12. Cricotopus tamadigitatus, sp. nov., male hypopygium
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Plate 13. Cricotopus tamadigitatus, sp. nov,, male
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Plate 14 Cricotopus tamadigitatus, sp. nov., nov., pupa
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Plate 15. Cricotopus tamapullus, sp. nov., male and fema
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Plate 16. Cricotopus tamapullus, sp. nov., male
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Plate 17. Cricotopus tamapullus, sp.nov., pupa
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Plate 18. Rheocricotopus ramdhumeralis, sp. nov., male and female
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Plate 19. Rheocricotopus tamahumeralis, sp. nov., male

133




Plate 20. Rheocricotopus tamahumeralis, sp. nov., pupa
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Plate 21. Parakiefferiella tamatriangularus, sp. nov., male and female

135



Plate 22. Parakiefferiella tamatriangulatus, sp. nov., male
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Plate 23. Parakiefferiella tamatriangulatus, sp. nov., pupa
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Plate 24. Limnophyes famakiranaides, sp. nov., female

138




Plate 25. Limnophyes tamakitanaides, sp. nov., male
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Plate 26. Limnophyes tamakitanaides, sp. nov., male hypopygium
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Plate 27. Dicrotendipes tamaviridis, sp.nov., male
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Plate 28. Dicrotendipes tamaviridis, sp.nov., male and pupa
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Plate 29. Polypedilum kobotokense, ép. nov., male and female
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Plate 30. Polypedilum kobotokense, sp.nov/, male hypopygium
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Plate 31. Polypedilum kobotokense, sp.nov., pupa
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Plate 32. Polypedilum asakawaense (Sasa, 1980), pupa
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Plate 33. Polypedilum asakawaense {Sasa, 1980), larva
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Report of Special Research Project,the National Institute for Environmental Studies
No. 1* Man activity and aquatic environment — with special references to Lake Kasumigaura — Pro-
gress report in 1966. (1977)

No. 2* Studies on evaluation and amelioration of ait pollution by plants — Progress report in 1976—
1977.(1978)

[Starting with Report No. 3, the new title of NIES Reports was changed to:]

Research Report from the Nationa! Institute for Environmental Studies

No. 3 A comparative study of adults and immature stages of nine Japanese species of the genus
Chironomus (Deptera, Chironomidae). (1978) ’

No. 4* Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides system
— Progress report in 1977. (1978)

No. 5* Studies on the photooxidation products of the alkylbenzene-nitrogen oxides system, and on
their effects on Cultured Cells — Research report in 1976-1977. (1978)

No. 6* Man activity and aquatic environment — with special references to Lake Kasumigaura — Pro-
gress report in 1977—1978. (1979

No. 7 A morphological study of adults and immature stages of 20 Japanese species of the family
Chironomidae (Diptera), (1979)

No. B* Studies on the biological effects of single and combined exposure of air pollutants — Research
report in 1977—1978. (1979)

No. 9* Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides system —
Progress report in 1978. (1979) |

No.10* Studies on evaluation and amelioration of air pollution by plants — Progress report in 1976—
1978. (1979

No.l11 Studies on the effects of air pollutants on plants and mechanisms of phy totoxicity. (1980)

No.12 Multielement analysis studies by flame and inductively coupled plasma spectrocsopy utilizing
computer-controlled instrumentation. (1980)

No.13 Studies on chironomid midges of the Tama River — Part 1. The distribution of chironomid
species in a tributary in relation to the degree of pollution with sewage water. Part 2. Descrip-
tion of 20 species of Chironominae recovered from a tributary. (1980)

No.l4* Studies on the effect of organic wastes on the spoil ecosystem — Progress report in 1978
1979. (1980)

Neo.15* Studies on the biological effects of single and combined exposure of air pollutants — Research
report in 1979, (1980)

No.16* Remote measurement of air pollution by a mobile laser radar. (1980)

No.17* Influence of buoyancy on fluid motions and transport processes — Meteorological character-
istics and atmospheric diffusion phenomena in the coastal region. (1980)

No.18 Preparation, analysis and certification of PEPPERBUSH standard reference material. (1980)

No.19* Comprehensive studies on the eutrophication of fresh-water areas — Lake current of Kasumi-
gaura (Nishiura) — 1978—1979. (1981}

No.20* Comprehensive studies on the eutrophication of fresh-water areas — Geomorphological and
hydrometeorological characteristics of Kasumigaura watershed as related to the lake environ-
ment - 1978-1979. (1981)

No.21* Comprehensive studies on the eutrophication of fresh-water areas — Variation of pollutant
load by influent rivers to Lake Kasumigaura — 1978--1979. (1981}

No.22* Comprehensive studies on the eutrophication of fresh-water areas — Structure of ecosystem
and standing crops in Lake Kasumigaura — 1978—1979. (1981)
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Comprehensive studies on the eutrophication of fresh-water areas — Applicability of trophic
state indices for lakes — 1978-1979. (1981)

Comprehensive studies on the eutrophication of fresh-water areas — Quantitative analysis of
eutrophication effects on main utilization of lake water resources - 1978—1979. (1981)
Comprehensive studies on the eutrophication of fresh-water areas — Growth characteristics of
Microcystis — 1978-1979. (1981)

Comprehensive studies on the eutrophication of fresh-water areas — Determination of argal
growth potential by algal assay procedure — 1978-1979. (1981)
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