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Range Expansion of White-breasted Waterhen,

Amaurornis phoenicurus, into Japan and its Colonization

Kazue NAKAMURA

Recent occurrence records of White-breasted waterhen were gathered to investigate
its distributional status in Japan. Results were as follows.

1. White breasted waterhen was a bird of extremely rare occurrence in Japan, which
was only two captured records from Kyushu in 1931 and 1932. However, the birds
became practically an annual occurrence in Japan since about 1970. (See Tab. 1 &
Fig. 1.) About seventy three percent birds of all occurred from March to August
and the highest frequency was in May. (See Fig. 2.)

First breeding record of the species was observed in 1982 and secondly 1987 in
Kyushu, respectively.

2. White-breasted waterhens had never been found by previous surveys(e.g. Kuropa,
1925) which had made extensive collections of the avifauna of the Ryukyu Islands.
It is very difficult to believe that this birds settling in a open-habitat such as gra-
ssy swamps and rice fields, could have been overlooked by that time. They had
newly invaded into Okinawa-jima about 1968-1970 and had been recorded in Iriomote-
jima from about 1975 onward, and now they succeed in colonizing there and they, its
possibilities for population increase is great, today occupy Ishigaki-jima and Yona-
kuni-jima as well.

3. White-breasted waterhen seems to be able to disperse into Japan, possibly aided by
spring-summer prevailing winds. An idea that the bird-producing area does not ori-
ginate in Taiwan but Phillippines, was hypothetically proposed.
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Caddisflies or Trichoptera from Shimane

Prefecture in Japan (Insecta)

Mineo KOBAYASHI

SRR DF I H

19644F A 51985 F ¢, PIHAER S BRIRH & 842 BMA (RH) 28 0mlcipE
LS EolEts, EEHEHSMPI98FIBBEM B L EHFEL 2EA2 SR~ &
DTER. ZITREEMI DOV TUIHLKTHT S L LI, TATOFEEYR T v 7T
BIEIZLTE. ZORRE T ZICHRET 50 GRS )

This paper is a report on a collection of Trichoptera which was made by Mr.
Hisashi Kapowax: and myself in Shimane Prefecture during 1964 to 1985. I am indebted
to Mr. H. Kapowax: for supplying with valuable materials to my study.

Although many species have hitherto been described from Japan, the discovery of
new species in this collection indicates that the caddisflies fauna of Shimane Prefecture
is still very poorly known. This paper contains twelve new and thirty nine newly
recorded species from the district.

Family STENOPSYCHIDAE

Genus Stenopsyche McL scurax
1. Stenopsyche marmorata Navas, 1919
Stenopsyche marmorata Navas, 1919, Riv. Real. Acad. Ci. Exacts, Fis. Nat. de. Madrid. 18: 164,
fig. 6; Scumip, 1949, Eos. 25: 327; Scmwip, 1969, Can. Ent,, 101 (2):205, pl. 4, fig. 11, pl.
6, fig. 4; Kosavasnr, 1973, Bull. Kanagawa Pref. Mus, (Nat. Hist.), (6): 30.
Stenopsyche grisepennis: Marsumura, 1904, Thous. Ins. Japan 1: pl. 12, fig. 6; KuwAayama,
1930, Ins. Matsmurana, 4 (3): 111, figs. 1, 2; Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp.
Univ. Ser. B, 17 (1): 256; Kosayasuri, 1959, Bull. Nat. Sci. Mus. (Tokyo), (44): 374.
Specimens examined: 3% %, Muikaichi (300m), Muikaich-machi, Kanoashi-gun, 22.
VI. 1964 (H. Kapowaxr); 151052 %, Yamada (200m), Daito-machi, Ohara-gun, 30. VI.
1964 (H. Kavowak1); 151092 %, Ai (200m), Nita-machi, Nita-gun, 25. IX. 1964 (H.
Kavowaxr); 945 83422, Kuri (100m), Ohda-shi, 2. V. 1965 (H. Kavowak1); 325, Arashima
(20m), Yasugi-shi, 18. V. 1965 (H. Kanowak1); 175 Yamada (200m), Daito-machi, Ohara-
gun, 28. VIIL. 1965 (H. Kavowaki); 1 &, Arashima (20 mm), Yasugi-shi, 5. X. 1965 (H.
Karowak1); 2 53% Kososhi (30m), Matsue-shi, 10. X. 1965 (H. Kavowak1); 15, Araki
(80m), Saigo-machi, Oki-gun, 26. V. 1970 (H. Kavowak1); 1%, Daimonjisan (600m),
Saigo-machi, Oki-gun, 7. VI. 1975 (H. Kapowak1); 1355, Maki River (600 m), Yokota-
machi, Nita—gun, 12. IX. 1985 (K. Kosavasur & H .Kapowaki).
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2. Stenopsyche sauteri Urmer, 1907
Stenapsyche sauteri Urmrr, 1907, Cat Coll. Zool. E. Selys 6 (1): 78, figs. 18, 19; KuwAayama,
1930, Ins. Matsumurana, 4: 116, fig. 3; Kosavasmr, 1959, Bull. Nat. Sci. Mus. (Tokyo),
(44): 374 ; Scrmip, 1969, Can. Ent. 101 (2): 4, fig. 19.

Specimens examined: 1853 9%, Yamada (200m), Daito-maehi, Ohara-gun, 30. VI.
1964 ((H. KarowaxD); 2 56, Kawamoto (200m), Kawamoto-machi, Ouchi-gun, 14. V.
1965 ((H. Kavowsxr); 292, Takatsu (50m), Masuda-shi, 18. V. 1965 (H. KacowakD);
54, Ai (200m), Nita-machi, Nita-gun, 22. VIL 1965 (H. Kavowax); 1%, Kososhi
(30m), Matsue-shi, 2. X. 1965 (H. Kasowaxn).

Family PHILOPOTAMIDAE
Genus Sortosa Nasas

3. Sortosa auriculata (Marrynov) 1933
Dolophiodes auriculata Martynov, 1933, Annot. Zool. Japon,, 17: 142, figs. 5, 6; Tsupa, 1942,
Mem. Coll. Sci. Kyoto Imp. Univ. Ser. B, 17 (1): 255.
Sortosa auriculata . Ross, 1956, Evolution and classification of the mountain caddisfles, Urbana.
59, fig. 60; Kosayasu1, 1980, Bull. Kanagawa Pref. Mus. (Nat. Hist.), (12). 92.
Specimen examined: 1 ®, Yamada (200m), Daito-machi, Ohara-gun, 4. X. 1985 (H.

Karowaky).

4. Sortosa kisoensis (Tsupa) 1939
Dolophilodes kisoensis Tsupa, 1929, Annot. Zool. Japon, (18): 296, figs. 1, 2; Tsupa, 1942,
Mem. Coll. Sci. Kyoto Imp. Univ, Ser. B. 17 (1): 255.
Sortosa kisoensis: Ross 1956, Evolution and classification of the mountain caddisflies. Urbana:
57; KopavasH1, 1980. Bull. Kanagawa Pref. Mus. (Nat. Hist.), (12): 89.
Specimens examined: 2 5 & 1 %, Seiku (200m), Daito-machi, Ohara-gun, 15. IX. 1985

(H. KapowaxkL).

5. Sortosa niitakaensis Kosavasui, 1973
Sortosa niitakaensis Kopayasui, 1973, Bull. Kanagawa Pref. Mus. (Nat. Hist.), (6): 29, p1. 6,
figs. E, F, G; Kosavasmr, 1980, Bull. Kanagawa Pref. Mus. (Nat. Hist.), (12): 90.
Specimens examined: 245539 %, Choshi River (350m), Saigo-machi, Oki-gun, 10.
IX. 1985 (M. Kosavasur & H. Kavowax) ; 1353959 %, Dangyo-no-taki (400m), Tsuma-
mura, Oki-gun, 11. IX. 1985 (M. Kosavsur & H. Karowaxo).

6. Sortosa nomugiensis Kosavasur 1980
Sortosa nomugiensis Kosayasur 1980, Bull. Kanagawa Pref. Mus. (Nat, Hist.), (12): 94, pl. 1,
fig. 9: pl. 4, figs. 6, 7, 8.

Specimens examined: 1 %5 3 £ 5, Dangyo-no-taki (400m), Tsuma-mura, Oki-gun. 11.
IX. 1985 (M. Kosavasar & H. Kavowaki).

7. Sortosa commata Kosavasui, 1980
Sortosa commata Kopayasur, 1980, Bull. Kanagawa Pref. Mus. (Nat. Hist.), (12): 65, pl. 1, fig.
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10, pl. 5, figs. 1, 2, 3.
Specimen examined: 17, Choshi Rever (360m), Saigo-machi, Oki-gun, 10. IX. 1985
(M. Kosavasur & H. Karowaxr).

Genus Wormaldia McLacuiax

8. Wormaldia kadowakii Kosavasui, 1980
Wormaldia kadawakii Kopayasui, 1980, Bull. Kanagawa Pref. Mus. (Nat. Hist.), (12): 101,
pl. 1, fig. 17, p1.8, figs. 1, 2, 3.
Specimens examined: 175, Muikaichi (300m), Muikaichi-machi, Kanoashi-gun, 22. V1.
1964 (H. Kavowax1) ; 1 55, Yamada (200m), Daito-machi, Ohara-gun, 25. VII. 1964 (H.

Kanowaxi).
Genus Chimarra Stepeens

9. Chimarra tsudai Ross, 1956
Chimarra tsudai Ross, 1956, Evolution and calssification of the mountain caddisflies. Urbana:
71, figs. 150, 151: Kosayasur, 1980, Bull. Kanagawa Pref. Mus. (Nat. Hist.), (12): 88.
Specimens examined: 2 55129 ¢, Choshi River (360m), Saigo-machi, Oki-gun, 10.
IX. 1985 (M. Kosavasur & H. Kacowaxkr).

Family PSYCHOMYIIDAE

Genus Psychomiella Uvwrr

10. Psychomiella acutipennis Urmuer, 1908
Psychomiella acutipennis Urngr, 1908, Deutsch. Ent. Zeitschr. 354, fig. 20; Tsupa, 1940, Mem.
Coll. Sci. Kyoto Imp. Univ. Ser. B. 17 (1); 274, figs. 34, 35.
Specimens examined: 34 599 ¢, Kawamoto (100m), Kawamoto-machi, Quchi-gun, 17.
VI. 1965 (H. Karvowsxn); 1 %, Takatsu (50m), Masuda-shi, 25. VI. 1965 (H. Karowaxi).

11. Psychomiella billnis sp. nov. (Figs. 1, 2, 3)

Male: Color light brown. Boby 3.0 mm in length. Fore wing 4.2 mm long and 1.5
mm wide. Hind wing 3.2mm long and 1.5mm wide. General structure typical for
the genus. Genitalia as in Figs. 2, 3. Ninth segment narrowed dorsally and widest near
middle in lateral view. Tenth segment broadest at base, tapered at the apical portion
in lateral view; lower and apical margin with a few bristles; inner surface with a
large wart. Clasper elongate and swelled at middle portion in lateral view, with a few
long bristles; the apical margin rounded. Aedeagus long and divided into two lobes;
the upper lobe curved upwardly, bill-shaped; the lower lobe shorter than upper lobe,
acuted at its apex.

Holotype: Male (8261), Takatsu (50m), Masuda-shi, Shimane Pref., 1. VI. 1965 (H.

Kavowaki).

Family ECONOMIDAE

Genus Economus McLacuran
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12. Economus kososiensis sp. nov. (Figs. 4, 5, 6, 7, 8)

Male: Color light brown. Body 4.2mm in length. Fore wing 5.5mm long and 1.5mm
wide. Hind wing 3.5mm long and 1.2mm wide. General structure typical for the genus.
Genitalia as in Figs. 5, 6. Eighth segment narrowed dorsally and broadest near middle
portion in lateral view. Dorsal margin of ninth segment slightly convex in lateral view;
upper part rather shorter than lower part and divided from it by deep narrow excision;
lower part swelled at middle, gradually narrwed to the apex. Tenth segment long,
nearly triangular, broadened at base; apex rounded, with a few short bristles. Clasper
curved upwardly; upper margin with a large wart at middle portion; wart and apex
clothed with long soft hairs. Aedeagus stout, rounded at its apex; lower margin pro-
minent, forming a long process.

Female: Color light brown. Body 5.0mm in length. Fore wing 5.3mm long and 1.7
mm wide. Hind wing 4.6mm long and 1.2mm wide. General structure similar to male.
Genitalia as in Figs. 7, 8. Eighth segment broad; lower portion narrower than the upper
portion. Ninth segment short; apical margin swelled at middle, with a few short bristles.

Holotype: Male (8294), Kososhi (30m), Matsue-shi, Shimane Pref., 15. X. 1965 (H.
Karowakr). Paratypes: 1512 (8286), Kososhi (30m), Matsue-shi, Shimane Pref., 24. IX.
1965 (H. Kavowax1). 32 2, Kososhi (30m), Matsue-shi, 20. V. 1965 (H. Karvowak1). 25 2,
Kososhi (30m), Matsue-shi, 23. IX. 1956 (H. Kavowaxr).

Family POLYCENTROPODIDAE

Genus Plectrocnemia Strruens

13. Plectrocnemia okiensis sp. nov. (Figs. 9, 10, 11)

Male: Color brown. Body 5.5mm in length. Fore wing 5.6mm long and 1.7mm wide.
Hind wing 3.5mm long and 1.7mm wide. General structure typical for the genus.
Genitalia as in Figs. 10, 11. Basal portion of ninth sternite obscure in eighth sternite;
apical margin oblique, with a slight process at middle. Tenth segment divided into two
lobes; upper lobe triangular, arising calw-like process; lower lobe swelled at middle
portion, leaf-shaped. Clasper broad and short, terminating in bifurcate lobe; lower lobe
narrower than the upper one, arising a long process at inner surface near base. Aedeagus
stout, membranous; apical margin emarginated.

Holotype; Male (8114), Choshi River (360m), Saigo-machi, Oki-gun, Shimane Pref.,
10. IX. 1985 (M. Kosavassr & H. Kanowaxi). Paratype: 175 (8132). same data as the
holotype.

14. Plectrocnemia kadoxakii sp. nov. (Figs. 12, 13, 14).

Male: Color brown. Boby 4.5mm in length. Fore wing 4.6mm long and 1.6mm wide.
Hind wing 3.3mm in long and 1.6mm in wide. General structure typical for the genus.
Genitalia as in Figs. 13, 14. Ninth sternite nearly triangular, with a long process which
is gradually narrowed at its apex; lower margin swelled at middle; apex rounded, cur-
ved downwards, with a few short bristles; basal portion with short lobe. Tenth tergite
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shortly prominent at apical margin. Clasper long, swelled at middle: apex rounded up-
wardly; basal portion with a triangular wart. Aedeagus stout, with membranous lobe
and needle-like rod; apical portion of membranous lobe with a large spot.

Holotype: Male (8372), Seiku (200m), Daito-machi, Ohara-gun, Shimane Pref., 15.
IX. 1985 (H. Kavowak1). Paratypes: 1% (8144) 255 (8136), Dangyo-no-taki (400mm),
Oki-gun, 11. IX. 1985 (M. Kosavasar & H. Kapowakr).

15. Plectrocnemia makiensis sp. nov. (Figs. 15, 16, 17).

Male: Color brown. Boby 5.2mm in length. Fore wing 5.8mm long and 2.1mm wide.
Hind wing 4.3mm long and 2.1mm wide. General structure typical for the genus.
Genitalia as in Figs. 16, 17. Ninth sternite broad, with apical margin rounded. Tenth
segment long, triangular; lower surface membranous; apex rounded, with a few hairs;
a long process arising near apical margin, curved upwardly. Clasper sickle-shaped,
clothed with long hairs. Aedeagus stout, branched two parts at apical portion; apical
part shorter than the basal part, transparent and rounded at the tip, basal part mem-
branous.

Holotype: Male (8165), Maki River. (600m), Yokota-machi, Nita-gun, Shimane Pref.,
12. IX. 1985 (M. Kosavasur & H KapowakD).

Family HYDROPSYCHIDAE
Genus Macronema Picter

16. Macronema radiatum McLacuran, 1872
Macronema radiatum McLacHLax, 1872, Ann. Soc. Ent. Belg, 15: 67, pl. 2, fig. 5; Tsupa,
1942, Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, 17 (1): 277.
Specimens examined: 2% %, Yamada (200m), Daito-machi, Ohara-gun, 10. VI. 1964
(H. Kapowaxn); 25558 %, Kuri (100m), Ohda-shi, 25. VI. 1965 (H. Kapowakn); 285512,
Ai (200m), Nita-machi, Nita-gun, 22. VIII. 1965 (H. Kacowaxy).

Genus Hydropsyche Picrer

17. Hydropsyche orientalis Martynov. 1934
Hydropsyche nevae Korrnari, Urner, 1907, Cat. Cool. Zool. E. Selys, 6 (1): 64.
Hydropsyche orientalis Marryxov, 1934, Trich. Annulipalipalipia: 276; Tanipa, 1982, Ann.
Rep. Hakusan Nat. Cons. Center, 8: 27; Tanips, 1986, Kontyd, Tokyo, 54 (3): 486, fig. 1.
Hydropsyche ulmer Tsupa, 1940, Annot. Zool. Japon., 19: 276; Tsupa, 1942, Mem. Coll. Sci.
Kyoto Imp. Univ.,, Ser. B, 17: 231; Kosavasu1, 1985, Bull. Kanagawa Pref,, Mus. (Nat.
Hist.), (16): 12.
Specimens examined: 155% ¢, Yamada (200m), Daito-machi, Ohara-gun, 30. VI. 1964
(H. Kapowax)); 15655, Ai (200m), Nita-machi, Nita-gun, 25. IX. 1964 (H. Kapowax1);
419 Kuri (100m), Ohda-shi, 24. IV. 1965 (H. Kavowax); 1565 %, Arashima (20m),
Yasugi-shi, 15. VI. 1965 (H. Kavowax1); 4535255 %, Ai (200m), Nita-machi, Nita-gun,
22. VII, 1965 (H. Kapowax1); 35S 8 © 9 Araki (80m), Saigo-machi, Oki-gun, 26. V.
1970 (H. Kapowaxr); 19102 %, Choshi River (360m), Saigo-machi Oki-un, 10. IX. 1985
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(H. Kapowaxk); 3535449 2, Maki River (600m), Yokota-machi, Nita-gun, 12. IX. 1985
(M. Kosavasu1 & H. Kavowax1); 280 ; 59 %, Yamada (200m), Daito-machi, Ohara-gun,
4. X. 1985 (H. Kapowaki).

18. Hydropsyche selysi Urmer, 1970
Hydropsyche selysi UrLmur, 1907, Cat. Coll. Zool. E. Selys. 6 (1): 17, figs, 101, 102, 103; ULuzr,
1908, Deutsch. Ent. Zeitshr: 349; Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B,
17 (1):279; Tanipa, 1986, Kontyl, Tokyo, 54 (4): 624, fig. 1.
Specimens examined: 353 9 ¢S, Kuno (200m), Daito-machi, Ohara-gun, 15. IX.
1985 (H. Kapowaki).

19. Hydropsyche gifuana Urmer, 1907
Hydropsyche gifuana Urmer, 1907, Cat. Coll. Zool. E. Selys, 6 (1): 68, figs. 104, 105; ULMER,
1908, Deutsch. Ent. Zeitshr.. 349; Tsupa, 1940, Annot. Zool. Japon., 19: 25; Tsupa, 1942,
Mem. Coll. Sci. Kyoto Imp. Univ,, Ser. B, 17 (1): 279; Kosavasar, 1959, Bull, Nat. Sci.
Mus. Tokyo, (44): 349; Tanipa, 1986, Konty@, Tokyo, 54 (4): 630, fig. 4.

Specimens examined : 9% %, Kuri (100m), Ohda-shi, 5. V. 1965 (H.Kavowsk1); 12,
Takatsu (50m), Masuda-shi, 20. V. 1965 (H. Kavowax1); 1 & 6 25, Arashima (20m),
Yasugi-shi, 5, X. 1965 (H. Kapowak1); 15 Deaibash (300m), Ishime-machi, Ouchi-gun,
18. VIIIL. 1965 (H. Kavowax); 35 %, Maki River. (600m), Yokota-machi, Nita-gun, 12. IX.
1985 (M. Kosavasui & H. Kapowakr).

Genus Hydremanicus Briuver

20. Hydromanicus galloisis Marsumura, 1931
Hydromanicus galloisis Marsumura, 1931, Nippon Konchu Daizukan: 1132; Tsupa, 1940, Annot,
Zool Japon., (19): 28; Tsups, 1942, Mem Coll, Sic. Kyoto Imp. Univ., Ser. B, 17(1): 280.
Specimens examined: 1%, Takatsu (50m), Masuda-shi, 25. VI. 1965 (H. Kapowax1);
1%, Araki (80m), Saigo-machi, Oki-gun, 23. VII. 1968 (H. Kavowaxr); 2 2%, Choshi
River (360m), Saigo-machi, Oki-gun, 10 IX. 1985 (M. Kopavasur & H. Kanowaxi).

Genus Hydropsychodes UrLver

21. Hydropsychodes brevilineata Iwara, 1927
Hydropsychodes brevilineata Twara, 1927, Zool. Mag., (39): 226, (larva); Tsupa, 1940, Annot,
Zool. Japon., (19): 28, figs. 5, 6, 7; Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ., Ser.

B, 17 (1): 280; Koeavasur, 1973, Bull. Kanagawa Pref. Mus. (Nat. Hist.), (6): 31.
Specimens examined: 1%, Muikaichi (300), Muikaichi-mach, Kanoashi-gun, 22, VI
1964 (H. Kapowak1); 1565 S, Yamada (200m), Daito-machi, Ohara-gun, 30. VI. 1964
(H. Kapowaxr); 350, A, (200m), Nita-machi, Nita-gun, 25. IX. 1964 (H. Kapowaki);
65 %, Kuri (100m), Ohda-shi, 24. IV. 1965 (H. Kavowax1); 1529 %, Kawamoto (100m),
Kawamoto-machi, Ouchi-gun, 18. V. 1965 (H. Kavowax1); 45 851%, Takatsu (500m),
Masuda-shi, 1. V. VI. 1965 (H. Karowaxi); 1%, Akana (400m), Akagi-machi, Iishi-gun,
18. VI. 1965 (H. Kavowaxi); 1 15, Takatsu (50m), Masuda-shi, 25. VI. 1965 (H.
Kapuwax); 1319, Takatsu (50m), Masuda-shi, 27. VI. 1965 (H. Kavowax1); 4 22

Kawamoto (100m), Kawamoto-machi, Ouchi-gun, 5. VII. 1965 (H. Kivowax1); 2 &8,
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Same, 17. IX. 1965 (H. Kavowax1); 1812, Araki (80m), Saigo-machi, Oki-gun, 26. V.
1970 (H. Karowax:, 18519, Deaibashi (300m), Ishimi-machi, Ouchi-gun, 18. VII. 1985
(H. Kavowak1); 65 536% %, Choshi River (360m), Saigo-machi, Oki-gun, 10. IX. 1985
(M. Kosavasut & H. Karowaxy); 4 552322, Dangyo-no-taki (400m), Tsuma-mura,
Oki-gun, 11. IX. 1985 (M. Kosavasur & H. Kavowax); 105 5532 ¢, Maki River (600m),
Yokota-machi, Nita-gun, 12. IX. 1985 (M. Kosavasu1 & H. Kanvowax1); 485 542, Yama-
da (200m), Daito-machi, Ohara-gun, 15. IX. 1985 (H. Kapowax1).

Genus Diplectrona Wrstwoon

22. Diplectrona aiensis sp. nov. (Figs. 18, 19, 20)

Male: Color light brown. Body 6.5mm in lenth. Fore wing 8.0mm long and 3.3mm
wide. Hind wing 7.3mm long and 3.3 mm wide. General structure typical for the
genus. Basal margin of fifth abdaminal segment with a long, slender filament. Genitalia
as in Figs 19, 20. Ninth tergite produced as a large plate, triangular in the lateral view,
with apical margin acute at its apex. Clasper two-jointed; basal joint elongate, longer than
terminal one, notched along the upper margin at apical portion; terminal joint short, slen-
der rounded at its apex. Aedeagus stout; upper margin of apical portion with five warts.

Holotype; Male (8232), Ai (200m), Nita-machi, Nita—gun, Shimane Pref., 22. VII. 1965
(H. Karowax1). Paratypes: 14 (5191), same data as the holotype, 25. IX. 1964 (H.
Kapowax1). 1392 % Kuno (300m), Daito-machi, Ohara-gun, 15. IX. 1985 (H. Kapowax1).

4%, Kamikuno (300mm), Daito-machi, Ohara-gun, 5. X. 1985 (H. Kanowax1).

Family RHYACOPHILIDAE

Genus Apsilochorema Uimer

23. Apsilochorema sutshanum Martynov, 1934
Apsilochorema sutshanum Mararyyoy, 1934, The Trichoptera Annulipalpia of the USSR.
Leningrad: 72, figs. 39, 40; Rosg, 1956, Evolution and callssification of the mountain
caddisflies. Urbana:124; Kosavasmr, 1985, Bull. Kanagawa Pref., Mus. (Nat, Hist.), (16): 13.
Apsilochorema japonicum Tsupa, 1942, Mem. Coll. Sci, Kyoto Imp. Uniiv., Ser. B, 17 (1): 243,
figs 3, 4.

Specimens examined: 75 9, Choshi River (360m), Saigo-machi, Oki-gun, 10. IX. 1985
(M. Kosavasur & H. Kanowaxr); 1%, Dangyo-no-taki (400m), Tsuma-mura, Oki-gun, 11.
IX. 1985 (M. Kosavasar & H. Kavowasx1); 135, Maki River (600m), Yokota-machi, Nita-
gun, 12. IX. 1985 (M. Kosavasar & Kavowaxi); 25 %, Seiku (200m), Daito-machi, Ohara-
gun, 15. IX. 1985 (H. Kavowaxi).

Genus Rhyacophila PicteT

24. Rhyacophila nipponica Navas, 1933
Rhyacophila nipponica Navag, 1933, Mem. Pont. Aca. Sci. Nuovi Lincei, Rome, (17): 93; Ross,
1956, Evolution and classification of the mountain caddisflies. Urbana: 123, fig. 267;
Kosayasmr, 1985, Bull. Kanagawa Pref., Mus, (Nat, Hist.), (16). 15.
Specimens examined; 45589 %, Choshi River. (360m), Saigo-machi, Oki-gun, 10. IX.
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1985 (M. Kopavasur & H. Kapowakr); 3838, Maki River (600m), Yokota-machi, Nita-gun,
12. IX. 1985 (M. Kosavasar & H. Karowaxr).

25. Rhyacophila brevicephala Twara, 1927
Rhyacophila brevicephala Twara, 1927, Zool. Mag., 39: 217; Tsupa, 1942, Mem. Coll. Sci. Kyoto
Imp. Univ., Ser. B, 17 (1): 246; Ross, 1956, Evolution and classification of the mountain
caddisflies. Urbana: 122, fig. 211; Schmid, 1970, Mem. Soc. ent. Can., (66): 123, pl. 22,
figs. 16. 17, 18.
Rhyacophila lacrimae Tsupa, 1940, Annot, Zool. Japon., 19 (2): 125, figs. 9, 10.

Specimens examined: 857, Choshi River (360m), Saigo-machi, Oki-gun, 10. IX. 1985
(M. Koeavasur & H. Karowax); 288, Dangyo-no-taki (400m), Tsuma-mura, Oki-gun,
11. IX. 1985 (M. Kosavasar & H. Kavowax1); 6 8& 3 L2 %L, Maki River (600m), Yokota-
machi, Nita—gun, 12. IX. 1985 (M. Kosavasur & H. Kapowaxi).

26. Rhyacophila kohnoae Ross, 1956
Rhyacophila kohnoae Ross, 1956, Evolution and classification of the mountain caddisflies.
Urbana; 119, fig 211.
Specimens examined: 1%, Daimonjisan (600m), Tsuma-mura, Oki-gun, 24. VII. 1968
(H. Kavowaxr); 388, Dangyo-no-taki (400m), Saigo-machi, Oki-gun, 11. IX. 1985 (M.
Kosavasur & H. Kapowakr).

27. Rhyvacophila yamanakaensis Twara, 1927
Rhyacophila yamanakaensis Twars, 1927, Zool. Mag., 39: 217; Scamip, 1970, Mem. Soc. ent. Can.,,
(66): 132, pl. 42, figs. 5, 6.
Rhyacophila quieta Tsupa, 1940, Annot, Zoo. Japon., 19 (2): 126, figs 11, 12; Tsupa, 1942, Mem.
Coll. Sci. Kyoto Imp. Univ,, Ser. B, 17 (1): 246; Ross, 1956, Evolution and classification
of the mountain caddisflies. Urbana: 121, fig. 239.

Specimens examined: 28 5429, Kuri (100m), Ohda-shi, 15. VI. 1965 (H. Kavowax);
2 8%, Arashima (20m), Yasugi-shi, 25. V. 1965 (H. Kavowaxr); 1 &, Arashima (20m),
Yasugi-shi, 15. V1. 1965 (H. Karowax1); 283829 %, Choshi River (360m), Saigo-machi,
Oki-gun, 10., IX. 1985 (M. Kosavasur & H. Kanowaky).

28. Rhyacophila makiensis sp. nov. (Figs. 21, 22, 23)

Male: Color brown. Boby 8.2mm in length. Fore wing 8.5mm long and 3.2mm wide.
Hind wing 7.5mm long and 3.0 mm wide. General structure typical for the genus.
Genitalia as in Figs 22, 23. Ninth segment with dorsal portion moderately long. Tenth
tergite elongate; ventral margin with a flat wart, apical portion slenderly projecting
downward with curving. Chasper with basal at the middle joint constricted in middle,
flattened at its apex; terminal joint with deep incision of posterior margin with apex
flattened; inner surface of the terminal joint scattered short, blunt, black setae. Aedeagus
with basal portion swelled in margin, acute at its apex.

Holotype: Male (8159), Maki River (600m), Yokota-machi, Nita-gun, Shimane Pref.,
12. TX. 1985 (M. Koeavasur & H. Kapowaxr). Paratype: 138 (8159a), same data as holotype.
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Family GLOSSOSOMATIDAE
Genus Glossosoma Curtis

29. Glossosoma inops (Tsups), 1940
Mystropora inops Tsupa, 1940, Annot. Zool. Japon. 19 (3): 193, fig. 4; Tsupa, 1942, Mem.
Coll. Sci. Kyoto Imp. Univ., Ser. B, 17 (1): 250.

Glossosoma inops: Ross, 1956, Evolution and classification of the mountain caddisflies: Urbana:
155, fig. 320.
Specimens examined: 17, Arashima (20m), Yasugi-shi, 15. VI. 1965 (H. K apowax1);
353525 $, Dangyo-no-taki (400m), Tsuma-mura, Oko-gun, 11. IX. 1958 (M. Kopavasar
& H. Kapowaxn).

Genus FElectragapetus Urver

30. Electragapetus kuriensis sp. nov. (Figs. 24, 25, 26, 27)

Mele: Color dark brown. Boby 4.5mm in length. Fore wing 6.7mm long and 2.4mm
wide. Hind wing 5.3mm long and 2.0mm wide. General structure typical for the genus.
Sixth sternite with simple, moderately long and narrow mesial process (Fig. 25). Geni-
talia as in Figs. 25, 26. Apical margin .of ninth tergite produced at ventral portion;
dorsal portion narrow, acute at its apex. Tenth segment moderately broad; ventral
margin curved downward. Cercus broad, long, finger-shaped. Clasper short, oblong;
apex bluntly rounded and bearing a small black spot. Aedeagus long with a spine-like
process.

Female: Color dark brown. Body 4.5mm in length. Fore wing 6.7mm long and 2.4
wide. Hind wing 5.3mm long and 2.0mm. General structure typical similar to male.
Ventral plate of eighth sternite short, triangular (Fig. 27). Genitalia structure as in
Fig. 27. Terminal segment divided into two lobes; basal lobe triangular, broader than
the terminal one; terminal lobe triangular.

Holotype: Male (8362), Kuri (100m), Ohda-shi, Shimane Pref., 5. V. 1965 (H. Kapo-
wakr). Paratypes: 354 (8362a-c) 19 (8362d). same data as the holotype.

Family LEPIDOSTOMATIDAE
Genus Neoseverinia ULmer

31. Neoseverinia crassicornis (Urmer), 1907
Severiinia crassicornis Urnrr, 1907, Cat. Coll. Zool. E, Selys, 6 (1): 36, figs. 54-59.
Neoseverinia crassicornis: Tsupa, 1936, Annot. Zool. Japon., 15 (3): 403; Taxi1, 1971, Bull
Osaka Mus. Nat. Hist,, (24): 54, Figs. 6; Ito, 1983, Konty@, Tokyo, 51 (2): 208, fig. 1.
Specimens examined: 1 &, Kososhi (30m), Matsue-shi, 23, IX. 1965 (H. Kapowaxr);
1519, Maki River (600m), Yokota-machi, Nita-gun, 12. IX. 1985 (M. Kosavasar & H.

K apowaxn).

Genus Goerodes ULmer

32. Goerodes japonicus (Tsupa), 1936
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Atomyiella japonica Tsupa, 1936, Annot, Zool, Japon., 15 (3): 401, pl. 26, figs. 1-11.
Dinarthrodes japonica: Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ.,, Ser. B, 17 (1): 329;
Kopayasmr, 1955. Bull. Nat. Sci. Mus. (Tokyo), 2 (2): 70; Tanrt, 1971, Bull. Osak Mus. Nat.
Hist., (24): 64, fig. 11.
Goerodes japonicus: Iro, 1984, Konty(, Tokyo, 52 (4): 514.
Specimens examined: 1519, Dangyo-no-taki (400), Tsuma-mura, Oki-gun, 11. IX.
1985 (M. Kosavasur & H. Kanowaxi); 25 &, Maki River (600m), Yokota-machi, Nita-gun,
12. IX. 1985 (M. Kogavasui & Kavowakr).

33. Goerodes bipertita (Kosavasui), 1955
Dinarthrodes bipertita Kosavasui, 1955, Bull. Nat. Sci. (Tokyo), 2 (2): 70, pl. 44, figs. 1-11; Tani,
1971, Bull. Osaka Mus. Nat. Hist., (24): 66, fig. 12; Kosayvasnar, 1984, Bull. Kanagawa Pref.
Mus. (Nat. Hist.), (15): 18.
Goerodes bipertitus: Iro, 1984, Kontyl, Tokyo, 52 (4): 514.
Specimens examined: 2 57, Maki River (600m), Yokota-machi, Nita—gun, 12. IX.
1985 (M. Kopavasur & H. Kacowakn).

34. Goerodes nukaberaensis (Kopavasur), 1964
Dinarthrodes nukaberaensis Kopayasui, 1964, Bull. Nat. Sci. Mus. (Tokyo,) 7 (1): 88, figs. 2,
3; Tanr, 1971, Bull. Osaka Mus. Nat. Hist., (24): 69, fig. 14.
Goerodes nukaberaensis: Iro, 1984, Konty(, (Tokyo), 52 (4): 514.
Specimen examined: 17, Maki River (600m), Yokota-machi, Nita-gun, 12. IX. 1985
(M. Kosavasur & H. Kapowaxn).

Family LIMNEPHILIDAE

Genus Nothopsyche Banks

35. Nothopsyche ulmeri Scumip, 1952
Nothopsyche ulmeri Scmwin, 1952, Arch, f. Hydorobiol. 47 (1): 152, figs. 172-176.
Specimes examined: 1519, Kuri (100m), Ohda-shi, 5. IX. 1965 (H. Kacowaxi).

Geuns Limnephilus 1,acu

36. Limmnephilus corveptus McLacuran, 1980
Limnephilus correptus McLicuray, 1980. Tricho. Enur. Fauna. Supp., (2): 19, pL 5; Magrry~ov,
1935, Tran. Inst. Zool. Acad. Sci. Uoss: 344, figs. 146-151; Tsupa, 1942, Mem. Coll. Sci.
Kyoto Imp. Univ, Ser. B, 17 (1): 133; Scumip, Mitt. Schweiz. Ent. Ges., (28): 134;
Kopavasui, 1968, Bull. Kanagawa Pref. Mus. (Nat, Hist.), 1 (1): 4.

Specimens examined: 1% 7 £, Yamada (200m), Daitot-machi, Ohara-gun, 30. VL
1964 (H. Kavowax); 3 535 3 L%, Al (200m), Nita-machi, Nita-gun, 25. IX. 1964, (H.
Kavowax); 6 55 4 L%, Arashima (20m), Yasugi-shi, 8. V. 1965 (H. Kavowaxi); 1 S
Araki (80m), Saigo-machi, Oki-gun, 30. VIIL. 1965 (H. Kavowax); 1 85229, Kososhi
(30m), Matsue-shi, 2. X. 1965 (H. Karowax); 1573 %, Kososhi (30m), Matsue-shi, 13.
X. 1965 (H. Kavowak); 555, Araki (80m), Saigo-machi, Oki-gun, 20. IX. 1969 (H. K-
powakn); 1519, Araki (80m), Saigo-machi, Oki-gun, 26. V. 1970 (H. Kapowax); 283,
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Choshi River (360m), Saigo-machi, Oki-gun, 10. IX. 1985 (M. Kosavasar & H. Karowaxi);

5319, Dangyo-no-taki, (400m), Tsuma-mura, Oki-gun, 11. I1X. 1985 (M. Kopavasur &
H. Karowaxn).

Genus Nemotaulius Strrurns

37. Nemotaulius brevilinea (McLacurax), 1871
Crammotaulius brevilinea McLacurax, 1871, J. Linn. Soc. Zool. (11): 107.
Glyphoiaelins brevilinea: ULmer, 1906, Notes Leyden Mus, 28: 5, figs. 4, 5, 6.
Nemotaulins brevilinea: Baxks, 1906, Proc. Ent. Soc. Whash. (7): 107; Tsupa, 1942, Mem.
Coll. Sci Kyoto Imp. Univ. Ser. B, 17 (1): 321; Scuwmip, 1952, Bull. Soc. Vaud. Sci. Nat.
65: 242, figs. 61-67: Scmmip, 1955, Mitt. Schweiz. Ent. Ges. (28): 148.

Specimens examined: 1512, Yamada (200m), Daito-machi, Ohara-gun, 6. VI. 1964
(H. Karowaxn); 1%, Kuri (100m), Ohda-shi, 2. V. 1965 (H. K arowax)); 1839 %, Yamada
(200m), Daito-machi, Ohara-gun, 28. VIII. 1965 (H. Kapowasx); 12, Kuri (100m),
Ohda-shi, 5. IX. 1965 (H. Kavowaxn); 257, Kososhi (30m), Matsue-shi, 23. IX. 1965
(H. KavowakD); 253529 %, Araki (80m), Saigo-machi, Oki-gun, 30. IX. 1965 (H. K apo-
wakD); 185, Arashima (20m), Yasugi-shi, 5. ¥X. 1965 (F. KavowaxD); 38535, Kososhi (30
m), Matsue-shi, 1. X. 1965 (H. Karowaxy); 15 Araki (80m), Saigo-machi, Oki-gun, 23.
VII. 1968 (H. Karowaxi); 22 2 %, Araki (80m), Saigo-machi, Oki-gun, 20. IX. 1969

(H. Kapowax); 28574, Araki (80m), Saigo-machi, Oki-gun, 26. V. 1970 (H. Kacowaki);
8 £ 2, Yamada (200m), Daito-machi, Ohara-gun, 4. X. 1985 (H. Karowax); 1 5222,
Hishiura (100m), Ama-machi, Oki-gun, 16. X. 1985 (H. Kapowaxi).

38. Nemotaulius admorsus (McLanran), 1866
Glyphotaelius admorusus McLacurax, 1866, Trans. Ent. Eoc. London, (5): 250; ULMER, 1907,
Cat. Coll. E. Selys, 6 (1): 6, figs. 24, 25; NaxamArA, 1914, Zool, Mag. (26): 344, figs. 1,
2; Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ. Ser. B, 17 (1): 311.
Nemotaulius admorsus: Scuvip, 1952, Bull. Soc. Vaub. Sci. Nat. (65): 226, figs. 20-24; Scamip,
1955, Mitt. Schweiz. Ent. Ges. (28): 149.

Specimens examined: 12, Kuri (100m), Ohda-shi, 2. v. 1965 (H. Kapowax); 1 2,
Arashima (20m), Yasugi-shi, 25. V. 1965 (H. Kapowaxy), 1 5, Akana (400m), Akana-
machi, Iishi-gun, 9. VI. 1965 (H. Kapowarr); 1 &, Takatsu (50m), Masuda-shi, 25. VI
1965 (H. Kavowaxi); 18, Takatsu (50m), Masuda-shi, 27. VI. 1965 (H. Kirowaxr); 18,
Kuri (100m), Ohda-shi, 21. IX. 1965 (H. Karowsxr); 1%, Arashima (20m), Yasugi-shi,
5. X. 1965 (H. Kavowaxn).

Family GOERIDAE

Genus Goera Leacu

39. Goera japonica Banks, 1906
Goera japonica Baxgs, 1906, Tran. Ent. Soc. Wash. 70: 108, fig. 9; Tsupa, 1942, Mem. Coll.
Sci. Kyoto Imp. Univ. Ser. B, 17 (1): 323; Kosavasui, 1985, Bull. Kanagawa Pref. Mus.
(Nat. Hist.), (16): 19.
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Spacimens examined: 115 ¢, Yamada (200m), Daito-machi, Ohara-gun, 30. VI. 1964
(H. Karowsxr); 85 %, Muikaichi (300m), Muikaichi-machi, Kanoashi-gun, 22. VI. 1964
(H. K srowaxt); 59 ¢, Ai (200m), Nita-machi, Nita-gun, 25. IX. 1964 (H. KapowakD; 3
© 9 Kuri (100m), Ohda-shi, 5. V. 1965 (d. Karowax)); 1%, Arashima (20m), Yasugi-
shi, 8. V. 1965 (H. Karowsx); 145, Kawamoto (100m), Kawamoto-machi, Ochi-gun, 14.
V. 1965 (H. Karowax); 18515, Takatsu (50m), Masuda-shi, 20. V. 1965 (H. K acowaky);
14. Arashima (20m), Yasugi-shi, 25. v. 1965 (H. Kasrowax); 18, Akana (400m), Aka-
gi-machi, Iishi-gun, &. VI. 1965 (H. Kairowax1); Arashima (20m), Yasugi-shi, 15. VL
1965 (H. Karowaxy); 135, Takatsu (50m), Matsue-shi, 28. VI. 1965 (H. Karowaxn); 22 %,
Ai (200m), Nita-machi, Nita-gun, 22. VII. 1965 (H. Karowax); 1%, Kososhi (30m),
Matsuz-shi, 24. IX. 1965 (H. Karowax); 395, Kososhi (30m), Matsue-shi, I. X. 1965
(H. Karowak); 2585299, Araki (80m), Saigo-machi, Oki-gun, 14. VII. 1968 (H. Ka-
rowax); 19, Araki (80m), Saigo-machi, Oki-gun, 23. VIIL. 1968 (H. Kapowaxn); 13,
Araki (80m), Saigo-machi, Oki-gun, 24. VIIL. 1969 (H. Kavowax); 453, Araki (80m),
Saigo-machi, Oki-gun, 26. V. 1970 (H. Karowax); 2850, Choshi River (360m), Saigo-
machi, Oki-gun, 10. IX. 1985 (M. Kopavasut & H. KavowsxD); 39 %, Dangyo-no-taki
(400m), Tsuma-mura, Oki-gun, 11. IX. 1985 (M. Kosavasur & H. Kapowaxy); 4585132 L,
Maki River (600m). Yokota-machi, Nita-gun, 12. IX. 1985 (M. Kosavasur & H. Kapowax1);
54422 @, Kuno(300m), Daito-machi, Ohara-gun, 15. IX. (H. KarowaxD); 2% %, Yamada
(200m), Daito-machi, Ohara-gun, 4. X. 1985 (H. Kavowsxr); 138, Kuno (300m), Daito-
machi, Ohara-gun, 5. X. 1985 ((H. Karowaxi).

40. Goera kawamotonis sp. nov. (Figs. 28, 29, 30, 31)

Male: Color light brown. Body 6.8mm in length. Fore wing 10.0mm long and 3.7
mm wide. Hind wing 8. 2mm long and 3.3 mm wide. General structure typical for
the genus. Ninth sternite with a long spine (Fig. 29). Gentalia as in Figs. 29, 30, 31.
Distal margin of ninth segment produced at middle in lateral view, with a long and
finger-like process. Tenth tergite divided into two portions; dorsal margin of basal
portion swelled at middle in lateral view, with a long spine. Clasper long; basal portion
much broader in lateral view, clothed with long hairs, gradually narrowed to warde
the apex in lateral view, curved downwards at apical portion. Aedeagus stout, distinctly
long.

Holotype: Male (8355), Kawamoto (100m), Kawamoto-machi, Ochi-gun, Shimane Pref.,
14. V. 1965 (H. Karowax1). Paratypes: 27575 (8355a-b), same data as the holotype. 15,
Akana (400m), Akagi-machi, lishi-gun, Shimane Pref., 10. VI. 1965 ((H. K arowakr).

Family PHRYGANOPSYCHIDAE
Genus Phryganoqsyche Wiccins

41. Phryganopsyche latipennis (Banks), 1906
Phryganea latipennis Banks, 1906, Proc. Ent. Soc. Wash. 7: 107; Tsupa, 1947, Mem. Coll. Sci.
Kyoto Imp. Univ. Ser. B, 17 (1): 309.
Phyganopsis latipennis: Marrynov, 1924, Ann, Mag. Nat. Hist. 14 (9): 211.
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Phryganopsis latipennis subsp.: Kinming, 1950, Ann. Mag. Nat. Hist, 3 (12): 698, figs. 1-4.
Phyganopsyche latipennis: Wiccins, 1959, Can. Ent. 91 (12): 753, figs. 18, 19, 20; Scuwmip,
1968. Naturaliste Can. (95): 725, figs. 1, 2, 3: Wiccing, 1969, Bull. Nat. Sci. Mus.
(Tokyo), 12 (2): 211.
Specimen examined: 1%, Maki River (600m), Yokota-machi, Nita-gun, 12. IX. 1985
(M. Kosavasur & H. Karowaxr).

Family PHRYGANEIDAE
Genus Oligotricha Ravrur

42. Oligotricha fluvipes (Marsumura), 1904
Neuronia fluvipes Matsumura, 1904, Thous. Ins. Japan, (1): 172, pl. 7, fig. 12: Tsupa, 1942,
Mem. Coll. Sci. Kyoto Imp. Univ. Ser. B, 17 (1): 306.
Oligotricha fluvipes: Fiscurr, 1964. Trichop, Cat. (5): 55; Wiceins & Kuwayama, 1957, Life
Sci, Contr. Roy. Ent. Mus. (47): 4, figs. 3, 4; Wiccins & Kuwayams, 1971, Kontyad,
Tokyo, 29 (4): 345, figs. 6, 8; Kuwavawuys, 1973, Konty@, Tokyo, 41 (1): 37.
Specimen examined: 175 Akana (400m), Akagi-machi, Iishi-gun, 10. VI. 1965 (H.

K apowaxki).
Genus Fubasilissa McLacuran

43. Eubasilissa regina (McLacuran), 1871
Holcstomis maclachlani var. regina McLacurax, 1871, Jour. Linn. Soc. Zool 11: 103.
Neuronia regina: Uimrr, 1907, Cat. Coll. Zoll. E. Selys, 6 (1):6, figs, 1, 2, 3; Ururr, 1908,
Ent. Zeitschr: 229: Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ. Ser. B, 17 (1): 305.
Regina regina: Martyvoy, 1924, Ann. Mag. Nat. Hist. 9 (16); 215.
Eubasilissa regina: Marrysov, 1930, Proc. Zool. Soc. London 87; Kuwavama, 1970, Kontydq,
Tokyo, 38 (4): 343; Kuwavama, 1973, Konty, Tokyo, 41 (1): 40.
Specimen examined: 1 £, Daimaniisan (600m), Saigo-machi, Oki-gun, 12. VI. 1976
(H. K arowak1).

Genus Colpomera M- Lacuran

44. Colpomera japonica (McLacuran), 1866
Phryganea japonica McLacuray, 1866, Tran. Ent. London, 5: 248; Urmrz, 1907, Cat. Coll.
Zool. E. Selys, 6 (1): 10, figs 11-13; Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ.
Ser. B, 17 (1): 308.
Colpomera japonica: Kuwayama, 1973, Kontyd Tokyo, 41 (1): 42.

Specimens examined: 1%, Kososhi (20m), Matsue-shi, 20, V. 1965 (H. Karowaxi);
14, Araki (80m), Saigo-machi, Oki-gun, 8. VIIL. 1965 (H. KarowaxD; 15, Arashma
(20m), Yasugi-shi, 5. X. 1965 (H. Karowax1); 17, Kososhi (30m), Matsue-shi, 10. X
1965 (H. Kavcowaxn).

Family SERICOSTOMITIDAE

Genus Gumaga Tsupa
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45. Cumaga okinawaensis Tsupa 1938
Gumaga okinawaensis Tsupa, 1938, Trans. Biogeogr. Soc. Japan, 3 (1): 101, fig. 1; Tsupa,
1942. Mem. Coll. Sci. Kyoto Imp. Univ. Ser. B, 17 (1): 333; Kosivacsa1, 1959, Bull. Nat.
Sci. Mus. (Tokyo), (44): 354.
Specimens examined: 1%, Muikaichi (300m), Muikaichi-machi, Kanoashi-gun, 22.
VI. 1965 (H. Karowsx1); 135, Kawamoto (100m), Kawamoto-machi, Ouchi-gun, 18. V.

1965 (H. Kapowaxki)-
Family MOLANNIDAE

Genus Molanna Curtis

46. Molanna falcata Uimer, 1908
Molanna falcata Uiner, 1908, Deutsche Ent. Zeitschr.: 347, figs. 8-12; Tsupa, 1942, Mem.
Coll, Sci, Kyoto Imp. Univ. Ser. B, 17 (1): 286; Kosayasar, 1985, Bull. Kanagawa Pref.
Mus. (Nat. Hist.), (16): 20.
Specimens examined: 1%, Takatsu (50m), Masuda-shi, 25. VI. 1965 (H. Karowak1); 3
@2, Kososhi (30m), Matsue-shi, 23.IX. 1965 (H. Kavowax1); 1512, Maki River (600
m), 12. IX. 1985 (M. Kosavasu: & H. Kacowaxn).

Family LEPTOCERIDAE

Genus Leptocerus

46. Leptocerus miyakoensis Tsupa, 1942
Leptocerus miyakoensis Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ. Ser. B, 17 (1): 289,
fig. 40.
Specimen examined: 1%, Muikaichi (300m), Muikaichi-machi, Kanoashi-gun, 22. VI.

1964 (H. Karowaxy).

47. Leptocerus kamonis Tsupa, 1942
Leptocerus kamonis Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ. Ser. B, 17 (1): 290, fig.
41.
Specimens examined: 375 &%, Choshi River (360m), Saigo-machi, Oki-gun, 10. IX. 1985
(M. Kosavasur & H. Karowakrn).

48. Leptocerus takatsunis sp. nov. (Figs. 32, 33, 34)

Male: Color yellowish brown. Body 5.5 mm in length. Fore wing 7.5 mm long and
2.0mm wide. Hind wing 6.0 mm long and 3.0 mm wide. General structure typical
for the genus. Genitalia as in Figs. 33, 34. Dorsal margin of ninth segment rounded
in lateral view; distal margin rounded at its apex, with a few long bristles. Tenth
tergits divided in to three lobes in dorsal view; middle lobe slender in lateral view, with
a few long bristles; the lobes of each side thick in dorsal view, shorter than middle
lobe, with a few bristles at its apex. Clasper long, stout at basz, gradually slenderer
towards the apex in lateral view; dorsal margin of apical portion noched, with long
hairs. Aedeagus stout, rounded in lateral view.
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Holotype: Male (8352), Takatsu (50m), Masuda-shi, Shimane Pref., 25. VI. 1965 (H.

K arowaxo).

49. Leptocerus seikunis sp. nov. (Figs. 35, 36, 37)

Male: Color yellowish brown. Body 5.5 mm in length. For wing 7.8 mm long and
3.0 mm wide. Hind wing 6.0mm long and 3.0mm wide. General structure typical for
the genus. Genitalia as in Figs. 36, 37. Ninth segment long, finger-shaped in lateral
view; apical portion with a few long bristles; basal portion arised much longer process
with long hairs at middle portion in lateral view. Clasper short, stout at basal portion
in lateral view, gradually slenderer towards the apex. Aedeagus branched to three
lobes in lateral view; dorsal lobe mumbernous, stout and long; middle lobe slender,
three—jointed, curved upwardly at apex; ventral one slender, shorter than the middle
lobe, with a claw-shaped process at middle portion.

Holotype: Male (8386), Seiku (200m), Daito-machi, Ohara-gun, Shimane Pref., 15.
IX. 1985 (H. Kavowax1). Paratype: 15 (8386a), same data as the holotype.

Genus Mystacides 1inng

50. Mystacides azurea Linng, 1761
Mystacides azurea 1ixxg, 1761, Fauna Suce, ed. (2): 280; McLagrrax, 1865, Trans. Ent. Soc.
London, 5: 145, pl, 2, fig. 6, pl. 12, 29, 30; Tsupa, 1942, Mem. Coll, Kyoto Imp. Univ.
Ser. B, 17 (1): 295; KosavasH1, 1985, Bull. Kanagawa Pref. Mus. (Nat. Hist.), (16): 20.
Specimens examined: 17, Kososhi (30m), Matsue-shi, 2. V. 1965 (H. Kacowax); 10,
Takatsu (50m), Matsuda-shi, 20. V. 1965 (H. Kavowaxr); 175, Kuri (100m), Ohda-shi,
24. V. 1965 (H. KavowaxD); 258315, Takatsu (50m), Matsuda-shi, 1. VI. 1965 (H. Ka-
powsk); 1%, Arashima (20m), Yasugi-shi, 15. VI. 1965 (H. Kapowax); 12, Akana
(400m), Akagi-machi, Iishi-gun, 18. VI. 1965 (H. Kavowaxr); 28 &, Araki (80m), Saigo-
machi, Oki-gun, 10. VII. 1968 (H. Kavowax); 1%, Araki (80m), Saigo-machi, Oki-gun,
926. V. 1970 (H. KavowaxD); 22 %, Choshi River (360m), Saigo-machi, Oki-gun, 10. IX.
(M. Kosavasut & H. Kavowax); 78315, Maki River (600m), Yokota-machi, Nita-gun,

12. IX, (M. Kosavasur & H. Kabowaxkn).

Genus Triaenodes McLacuian

51. Triaenodes yamamotoi Tsupa, 1942
Triaenades yamamotoi Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ. Ser. B, 17 (1): 296,
figs. 46, 47; Kosavasmi, 1959, Bull. Nat. Sci. Mus. (Tokyo), (44): 349.
Specimen examined: 1 ¢, Yamada (200m), Daito-machi, Ohara-gun, 28. VIII. 1965

(H. Kapowakn).
Genus Oecetis MclLacHLaN

52. Qecetis nigropunctata Urmer, 1908
Oecetis nigropunctata Urner, 1908, Deutsch. Ent. Zeitschr.. 345, figs. 4-7; Kuwayama, 1934,
Tran. Sapporo Nat. Hist. Soc. (13): 270; Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ.
Ser. B, 17 (1): 297; Kosayasmr, 1959, Bull. Nat. Sci. Mut. (Tokyo), (44): 350.
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Specimens examined: 32 2, Muikaichi (300m), Muikaichi-machi, Kanoashi-gun, 22.
VI. 1964 (H. Karowax); 69 <, Yamada (200m), Daito-machi, Ohara-gun, 30. VI. 1964
(H. Karowaxn); 15125 <, Kososhi (30m), Matsue-shi, 20. V. 1965 (H. Karowax1); 305,
Arashima (20m), Yasugi-shi, 25, V. 1965 (H. Kavowaxy); 25 %, Takatsu (50m), Masuda-
shi, 29. V. 1965 (H. Karowaxy); 15, Takatsu (50 m), Masuda-shi, 25. VI. 1965 (H. Ka-
rowaxr); 29, Takatsu (50m), Masuda-shi, 27. VI. 1965 (H. Kavowax1); 65 E3R L, Al
(200m), Nita-machi, Nita-gun, 22. VII. 1965 (H. Kavowaxr); 185 Yamada, (20m), Daito-
machi, Ohara-gun, 28. VIIL 1965 (H. Karowsx); 2% %, Kuri (100m), Ohda-shi, 5. IX.
1965 (H. Karowaxl); 25 %, Ai (200m), Nita-machi, Nita-gun, 22. IX. 1965 (H. Kavowaxi);
28535122 2, Kososhi (30m), Matsue-shi, 23. IX. 1965 (H. Karowakr); 1%, Kososhi (30m)
Matsue-shi, 13. X. 1965 (H. Karcowaxr).

53. Qecetis orventalis Tsupa, 1942
Oecetis orentalis Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ. Ser. B, 17 (1): 299. fig. 51,
52; Kosavasur, 1985, Bull, Kanagawa Pref. Mus. (Nat. Hist.), (16): 20.

Specimens examined: 1519, Arashima (20m), Yasugi-shi, 25. V. 1965 (H. Kavowaki);
14, Dangyo-no-taki (400m), Tsuma-mura, Oki-gun, 11. IX. 1985 (M. Kozavasur & H.
Kapowaxn).

54. Oecetis hamochiensis Kosavasur, 1984
Qecetis hamochiensis Kopayasnt, 1984, Bull. Kanagawa Pref. Mus. (Nat. Hist.), (15): 12, figs.
33-38.
Specimen examined: 17, Arashima (20m), Yashugi-shi, 15. VI. 1965 (H. Kavowaxp).

55. Qecetis odanis sp. nov. (Figs. 38, 39, 40)

Male: Color yellowish brown. Body 6.0 mm in lemgh. Fore wing 8.8 mm long and
2.2mm wide. Hind wing 5.9mm long and 2.0mm wide. General structure typical for
the genus. Hind wing with dense ochraceous and brown pubescence, the brown hairs
arranged to form spots over the forks, cross-veins and vein endings (Fig. 38). Geni-
talia as in Figs. 39, 40. Ninth segment with a excavation of the margin in lateral
view. Tenth segment produced in lateral view, triangular, clothed with long hairs,
arised a long lobe at basal portion. Clasper with the base dilated in lateral view, and
the apex partly stoute. Aedeagus stout, long, curved downward.

Holotype: Male (8333), Kuri (100m), Ohda-shi, Shimane Pref., I. VII. 1965 (H. Karo-

VVAKI) .
Genus Trichesetodes

56. Trichosetodes japonica Tsupa, 1982
Trichosetodes japonica Tsupa, 1942, Mem. Coll. Sci. Kyoto Imp. Univ Ser. B, 17 (1): 302,
figs. 56, 57.

Specimen examined: 175 Yamada (200m), Daito-mach, Ohara-gun, 10. VI. 1964 (H.

Karowaxy).
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Figs. 1-7. 1-3, venation and male genitalia of Psychomiella billnis sp. nov. 1, venation; 2, male
genitalia, lateral; 3, same, dorsal. 4-7, venation, male and female genitalia of Economus kososiensis

sp. nov., 4, venation; 5, male genitalia, lateral; 6, same, dorsal; 7, female genitalia, lateral,



Bull. Kanagawa pref. Mus., No. 17, December 1987

Figs. 8-14. 8, female genitalia of Economus kososiensis sp. nov., 8, dorsal. 9-11, venation and male
genitalia of Plectrocnemia okiensis sp. nov, 9, venation; 10, male genitalia, lateral; 11, same, dorsal.
12-14, venation and male genitalia of Plectrocnemia kadowakii sp. nov. 12, venation; 13, male

genitalia, lateral; 14, same, dorsal,
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Figs. 15-20. 15-17, venation and male genitalia of Plectocnemis makiensis sp. nov. 15, venation; 16,
male genitalia, lateral; 17, same, dorsal. 18-20, venation and ma'e genitalia of Diplectrona aiensis

sp. nov. 18, venation; 19, male genitalia, lateral; 20, same dorsal.
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Figs. 21-26. 21-23, venation and male genitalia of Rhyacophila makiensis sp. nov. 21, venation; 22,
male genitalia, lateral; 23, same, dorsal. 24-26, venation and male genitalia of Electragapetus

kuriensis sp. nov. 24, venation; 25, male genitalia, lateral; 26, same, dorsal.
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Figs. 27-33. 27, female genitalia of Electragapelus kuriensis sp. nov., lateral, 28-31, venation, ventral
plate and male genitalia of Goera kawamotonis sp. nov., 28, venation; 29, ventral plate, lateral; 30,
male genitalia, lateral; 31, same, dorsal. 32-33, venation and male genitalia of Leptocerus takatsunis

sp. nov., 32, venation: 33, male genitalia, lateral.
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Figs. 34-40. 34, male genitalia of Leptocerus takatsunis sp. nov,, dorsal. 35-37, venation and male

genitalia of Leptocerus seikunis sp. nov., 35, venation: 36, male genitaial, lateral; 37, same, dorsal;
38-40, venation and male genitalia of Oecifes odanis sp. nov. 38, venation; 39, male genitaila,
lateral; 40, same, dorsal.
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Systematic Study of the Caddisflies from Taiwan,
with Descriptions of Eleven New Species

(Trichoptera : Insecta)

Mineo KoBAYASHI

BIEOTME Oy FFIINIA

19824F- 5 5 1983FIZ 21 TEH e KL S SUNHE—RAAE THREL ZE8H (Bd)
BAZHABE2B2Z LW TEE, 2 CREHRMZERT 2L L IS, ZTofEREIC
IZHRET 5, Uik E)

The Trichoptera of Taiwan was successively reported by Urmer (1911, 1913), Tsupa
(1940, 1942) and Ross (1956). But still now, it is only very insufficiently known. I had
an opportunity of studying the Taiwanese specimens of this interesting insects which
were collected by Dr. K. Bsga and Mr. S. Ucuima in 1982 and 1983. In the following
pages, a list of these collections, including descriptions of eleven new species, is given.

The author would like to express his very thanks to Dr. Kintaro Baga, the president
of Kurokawa Hospital, Niigata Prefecture, and to Mr. Shigikazu Ucrips, Tokyo Metro-
politan University, for giving an opportunity to work on these materials.

I. Fam. STENOPSCYHIDAE

Genus Stenopsyche McLacaLaN

1) Stenopsyche piasetzkyi Marrynov, 1914
Stenopsyche piasetzkyi Martyxov, 1914, Mus. Zool. Acad. Imp. Sci. Pstrograd, 19: 327-328,
Figs. 4-6; Ucmen, 1925, Arch, Naturyg., Berlin, 91 (A5) : 33-34; Scumip, 1969, Can. Ent,
101: 207, Pl 5. Fig. 26.
Specimens examined : 7831292 L (7579), Fukukoo, Toen-Ken, Jan. 28, 1983 (K. Basa),
Distribution ;: South China, Taiwan.

2) Stenopsyche formosana sp. nov. (Figs. 1-3)

Male: Coloring resembling that of S. sauteri. Body 15.5mm in length. Fore wing
23.7mm long and 6.5mm wide. Hind wing 11.7mm long and 10.6mm wide. General
structure typical for the genus. Genitalia as in Figs. 1, 2, 3. Ninth tergite reduced
dorsally, with a narrow, transverse band; side piece long, acute at its apex. Tenth
segment forming a pair of claviform plates in dorsal view, with a long process on the
upper surface near each base. Cercus long and slender. Clasper with upper branch,

short in lateral view, with lower branch thick, the apex rounded in ventral view.
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Holotype : Male (7143), Nangzunkei, wulia, Apr. 16, 1982 (S. Ucnipa)
Distribution : Taiwan.

II. Fam. PHILOPOTAMIDAE

Genus Sortosa Navas

3) Sortosa obrussa Ross, 1956
Sortosa obrussa Ross, 1956, Evolution and Classification of the mountain Caddisflies. Urbana :
57-58, Figs. 33, 49.
Specimen examined : 1% (7144), Wulai, Apr. 16, 1982 (S. Uchipa).
Distrihution : Taiwan.

Genus Wormaldia McLacuLan

4) Wormealdia amyda Ross, 1956
Wormaldia amyda Ross, 1956, Evolution and Classification of the mountan Caddisflies, Urbana:
67, Figs. 90, 91, 137, 138.
Specimens examined: 1522 % (7593), Chihon spa., Taito-ken, Jan. 22, 1983 (K. Basa).
Distribution : Taiwan.
5) Wormaldia spinosa Ross, 1956

Wormaldia spinosa Ross, 1956, Evolution and Classification of the mountain Caddisflies. Ur-
bana:67, Figs. 89, 132, 133.

Specimen examined: 15 (7596), Shiiyukei spa., Heito-ken, Jan. 24, 1983 (K. Baga).
Distribution : Taiwan.

III. Fam. PSYCHOMYIIDAE

Genus Psychomyielle Urvzr

6) Psychomyiella babai sp. nov. (Figs. 4,5).

Male: Color brownish grey. Body 2.0mm in length. Fore wing 3.0mm long and 0.7mm
wide. Hind Wing 2.5mm long and 0.4 mm wide. General structure typical for the
genus. Genitalia as in Figs. 4, 5. Ninth sternite broad, rounded in lateral view. Ninth
tergite nearly triangular in dorsal view. Tenth segment long and slender in dorsal
view, figer-shaped in lateral view. Clasper long, claviform in lateral view. Aedeagus
long and thick in lateral view ; upper margin with a short spine.

Holotype : Male (7586), Yomeizan spa., Taipe-shi, Jan. 27, 1983 (K. Bapa). Paratypes:
758 (7588), same data as the holotype; 48 81% (7597), Shiiyukei spa., Heito-ken,
Jan. 24, 1985 (K. Basa).

Distribution : Taiwan.

IV. Fam. HYDROPSYCHIDAE

Genus Hydropsyche Picrer

7) Hydropsyche spinata sp. nov. (Figs. 6,7,8).
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Male: Color brown. Body 6.0mm in length. Fore wing 9.0mm long and 3. mm wide.
Hind wing 7.2mm long and 3.2mm wide. General structure typical for the genus.
Genitalia as in Figs. 6,7,8. Ninth sternite clothed with long hairs and swollen at the
distal margin in lateral view. Tenth segment obliquely truncate with upper angle ro-
unded and clothed with short hairs in lateral view, lower angle produced downward
as a cylindric stick. Clasper two-jointed ; basal joint longer than terminal one ; termi-
nal joint with a long plate. Aedeagus with the apex divided in to an upper and lower
portions ; lower portion with a long appendage in lateral view ; apical part with two
spines.

Holotype : Male (7583-a), Hukukoo, Toen-ken, Jan. 28, 1983 (K. Basa). Paratype: 2
&35 (7583), same data as the holotype; 14595 (7582), Chion spa., Taito-ken, Jan.
22, 1983 (K. Basa).

8) Hydropsyche tvulaiana sp. nov. (Figs. 9,10, 11,12).

Male : Color brown. Body 9.4mm in length. Fore wing 13.5mm long and 4.8 mm
wide. Hind wing 8.5mm long and 5.5mm wide. General structure typical for the ge-
nus. Genitalia as in Figs. 9,10,11,12. Apical margin of the ninth tergite with a pair
of rounded processes which are separated by an excision in lateral view. Tenth seg-
ment wide, short, rounded at apical margin in lateral view, apical margin with two
processes. Clasper two-jointed; basal joint longer and thicker than terminal one in
lateral view. Aedeagus stout, with iwo spines in lateral view: each spine strongly
curved downward.

Holotypc : Male (7151), Wulai, Apr. 1, 1982 (S. Ucnina).

Distribution : Taiwan.

9 Hydropsyche kagiana sp. nov. (Fig. 13, 14,15).

Male: Color brown. Body 6.8 mm in length. Fore wing 10.5mm long and 3.5 mm
wide. Hind wing 7.7mm long and 3.5mm wide. General structure typical for the ge-
nus. Genitalia as in Figs. 13,14,15. Apical margin of ninth segment produced at the
middle portion in lateral view. Tenth segment long, serrated at apical margin in late-
ral view. Clasper slender, two-jointed; basal joint much longer than terminal one in
lateral view ; terminal joint slender, finger-shaped. Aedeagus stout, long, closely rese-
mbled to head of the duch in lateral view; each side with small black-spine.

Holotype : Male (7580-a), Kanshirei, Kagi-ken, Feb. 1, 1983 (K. Basa). Paratypes: 4
5B E (7580), same data as the holotype.

Distribution : Taiwan.

10) Hydropsyche breviculata sp. nov. (Figs. 16,17,18).

Male : Color brown. Body 7.0 mm in length. Fore wing 11.0 mm long and 3.5 mm
wide. Hind wing 8.0mm long and 3.7 mm wide. General structure typical for the ge-
nus. Genitalia as in Figs. 16,17,18. Apical margin of ninth tergite produced at ventral
portion in lateral view. Tenth segment stout, rounded at its apex, with long warts
covered with short hairs. Clasper two-jointed ; basal joint longer than the terminal one
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in lateral view ; terminal joint stout, rounded at apical margin. Aedeagus stout; apical
margin deeply incurved at middle portion, with a pair of black short processes in dor-
sal view.

Holotype : Male (7152-a), Wulai, Apr. 1, 1982 (S. Ucuipa). Paratype: 3%E (7152),
same data as the holotype.

Distribution : Taiwan.

Genus Cheumatopsyche W aLLENGREEN

11) Cheumatopsyche uchidai sp. nov. (Fig. 19,20, 21).

Male : Color brown. Body 4.3mm in length. Fore wing 6.0 mm long and 2.0 mm
wide. Hind wing 4.8mm long and 2.0mm wide. General structure typical for the ge-
nus. Genitalia as in Figs. 19, 20, 21. Ninth segment bottle-shaped in lateral view ; dorsal
plate nearly triangular in lateral view. Tenth segment long, broad; apical margin pro-
duced upwards at its apex in lateral view. Clasper two-jointed ; basal joint narrow at
its base, broadened towaras apex; terminal joint much shorter than basal joint, acute
at its apex, pen-shaped in lateral view. Aedeagus dilated at its apex, divided into two
lobes; each lobe acute at apex in lateral view.

Holotype : Male (7153), Wulai. Apr. 1, 1982 (S. Ucsipa)-

Distribution : Taiwan.

12) Cheumatopsyche sagitta sp. nov. (Figs. 22,23, 25).

Male: Color brown. Body 4.5mm in length. Fore wing 6.5 mm long and 2.0 mm
wide. Hind wing 5.0mm long and 1.8mm wide. General structure typical for the ge-
nus. Genitalia as in Figs. 22,23,24. Ninth segment broad at its ventral margin, narro-
wed, towards dorsal margin in lateral view. Tenth segment broad at its base, narro-
wed at its apex, nearly triangular in lateral view. Clasper two-jointed; basal joint
much loger than terminal one, dilated at base and terminal portion; terminal joint
slender, rounded at its apex in lateral view. Aedeagus broad, divided into two lobes at
its apical portion in dorsal view ; each lobe rounded at its apex.

Holotype : Male (7590-a), Kanshirei, Kagi-Ken, Feb. 1, 1985 (K. Bisa). Paratypes: 3
EE (7590), same data as the holotype.

Distribution : Taiwan.

13) Cheumatopsyche chihonana sp. nov. (Figs. 25,26,27).

Male: Color brownish grey. Body 4.5mm in length. Fore wing 7.0mm long and 2.4
mm wide. Hind wing 5.5mm long and 2.3mm wide. General structure typical for the
genus. Genitalia as in Figs. 25,26,27. Ninth segment narrowed at dorsal and ventral
margins; distal margin with a short process. Tenth segment thick and deeply excised
at apical portion in lateral view; each lobe rounded at its apex; outer surface with a
small wart. Clasper two-jointed; basal joint slender, longer than the terminal one:
terminal joint short, claw-shaped in lateral view. Aedeagus divided into two lobes at
its apical margin in dorsal view; each lobe long, slightly acute at its apex.

Holotype : Male (7591), Chihon spa, Taito-ken, Jan. 22, 1983 (K. Bina),



Bull. Kanagawa pref. Mus., No. 17, December 1987 41

Distribution : Taiwan.

14) Cheumatopsyche taipeiana sp. nov. (Figs. 28,29, 30).

Male : Specimen with various shades of light brown. Body 3.8 mm in length. Fore
wing 6.0mm long and 2.0mm wide. Hind wing 4.5mm long and 2.0mm wide. General
structure typical for the genus. Genitalia as in Figs. 28,29, 30. Ninth segment broad,
ventral margin broader than dorsal margin in lateral view ; apical margin projected
at middle portion on dorsum. Tenth segment thick and long, deeply excised at apical
margin in lateral view; each lobe stout and rounded at its apex. Clasper slender, two-
jointed ; basal joint longer than terminal one, dilated at apical portion in lateral view;
terminal joint tapered to wards apex. Aedeagus stout, with apical portion divided into
two lobes in dorsal view.

Holotype : Male (7587), Yomizan spa., Taipei-shi, Jan. 27, 1983 (K. Baga).

Distribution : Taiwan.

V. Fam. RHYACOPHILDAE
Genus Rhyacophila Strpruexs

15) Rhyacophila kimminsi Ross, 1956.
Rhyacophila kimminsi Ross, 1956, Evolution and Classification of the mountain Caddisflies.
Urbana: 122, Fig. 271.

Specimen examined : 1% (7177), Rozan spa, April 6, 1982 (S. Ucuips).
Distribution : Taiwan.

16) Rhyacophila formosana Urmer, 1927.
Rhyacophila formosana Urmer, 1927, Ent. Mitt., 16: 173, Tab. 5, Figs. 4,6, Tab. 6, Fig. 5; Ross
1956, Evolution and Classification of the mountain Caddisflies. Urbana: 122, Fig. 269.
Specimen examined : 175 (7592), Chihon spa.. Taito-ken, Jan. 22, 1983 (K. Basa):
Distribution : Taiwan.

VI. Fam. LIMNEPHILIDAE
Genus Apatania KovLenaTr

17) Apatania taiwanensis sp. nov. (Figs. 31,32,33,34).

Male: Color darkish brown. Body 6.5mm in length. Fore wing 8.0 mm long and
3.0 mm wide. Hind wing 7.0mm long and 3.0 mm wide. General structure typical for
the genus. Genitalia as in Figs. 31,32. Ninth segment with ventral portion narrower
than dorsal portion in lateral view ; dorsal portion with a pair of long spines. Tenth
segment slender, tapered to wards apex, acute at its apex in dorsal view. Clasper two
—jointed ; basal joint longer and thicker than terminal one; terminal joint shaped as a
spine, incurved at middle portion in dorsal view, acute at its apex. Aedeagus long and
divided into two lobes.

Female : Color darkish brown. Body 5.7 mm in length. Fore wing 8.0 mm long and
3.0 mm wide. Hind wing 7.0 mm long and 3.0 mm wide. General structure typical
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for the male. Genitalia as in Figs. 33, 34.
Holotype: Male (7175), Rozan spa, April 6, 1982 (S. Uckipa). Paratypes: 12 (7175-
a), same data as the holotype; 1% (7577), Aikan-kai, Rizan, April 12, 1982 (S. Uckina).
Distribution : Taiwan.

VII. Fam. SERICOSTOMATIDAE

Genus Gumaga Tsupa

18) Gumaga okinawaensis Tsupa, 1938
Gumaga okinawaensis Tsupa, 1938, Trans., Biogeogr. Soc. Japan, 3(1) : 101, Fig. 1; KosayAasHT,
1959, Bull. Nat. Sic. Mus. (Tokyo), (44): 354.

Specimens examined : 350 (7176), Rozan spa, Apr. 6, 1982 (S. Ucmna). 1% (7186),
Nanzankai, Apr. 8, 1982 (S. Ucuma). 2% (7595), Shiiyukei spa., Heitoken, Jan. 24,
1983 (K. Basa)-

Distribution : Japan, Taiwan.
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Figs. 1-5. 1-3, Male genitalia of Stenopsyche formosana sp. nov., 1, lateral view ; 2, dorsal
view ; 3, ventral view. 4-5 Male genitalia of Psychomyilla babai sp. nov., 4, lateral

view ; 5, dorsal view.
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Figs. 6-12, 6-8, Male genitalia of Hydropsyche spinata sp. nov., 6, lateral view; 7, dorsal
view ; 8, aedeagus, dorsal view. 9-12, Male genitalia of Hydropsyche wulaiana sp. nov.,
9, lateral view ; 10, dorsal view ; 11, ventral view ; 12, aedeagus, lateral view.
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13

Figs. 13-18. 13-15, Male genitalia of Hydropsyche kagiana sp. nov. 13, lateral view; 14

)

dorsal view ; 15, aedeagus, dorsal view. 16-18, Male genitalia of Hydropsyche brevi-
culata sp. nov., 16, lateral view ; 17, dorsal view : 18, aedeagus, dorsal view.
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Figs. 19-24, 19-21, Male genitalia of Cheumatopsyche uchidai sp. nov., 19, lateral view ; 20,
dorsal view; 21, aedeagus, dorsal view. 22-24, Cheumatopsyche sagitta sp. nov., 22,
lateral view ; 23, dorsal view ; 24, aedeagus, dorsal view.
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Figs. 25-30. 25-27, Male genitalia of Cheumatopsyche chihonana sp. nov., 25, lateral view ;
26, dorsal view: 27, aedeagus, dorsal view. 28-30, Male genitalia of Cheumatopeyohe
taipeiana sp. nov., 28, lateral view; 29, dorsal view ; 30, aedeagus, dorsal view.
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33

Figs. 31-34. Male and female genitalja of Apatenia laiwanensis sp. nov,, 31-32, male geni-
talia, 31, lateral view; 32, dorsal view; 33-34, female genitalia, 33, lateral view ; 34,
dorsal view,
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On the Wild Japanese Spindle Tree

Occurring in Kanagawa Prefecture, Japan

Shiro Kicawa

Summary

The Japanese spindle tree is a familiar for us, but represents many doubtful points
in a taxonomical view. For example, we can not know the true scientific name of the
level of variety on the tree usually used as the hedge, whose leaves are glossy deep
green. It is different from the wild one in some respects that naturally grows near
the sea coast of Kanagawa Prefecture.

I have investigated on the Japanese spindle tree in morphological view. Results
were as followings :

1. The wild Japanese spindle tree is different from the cultured one in the general

form and size of petal.

2. At the stage of flowering, filaments fully curve externally in the cultured one,

while, erect in the wild one.

3. Euonymus japonicus Tuuns. radicifer does not always spread the stolon. It

shoots the stolon under shade.

4. Specimens being considered as a hybrid (wild one x cultured one) were found

in natural condition.

T L ®» IZ

v HIEEOEIE SISy WIS S QOB EFETH Y, F2 dbimEs S IINE
BRI EBICER A E SN TV B, Lal, EEoEEPLHBERICHE O TV S < 0 115
DEEREEOIRAFROFELH T, RO HISIE L THEL TRV,

HAED 7 4 FIZELS LR @ TRV L, Wi EE0Mos g EicFHsn T3
2%, AEEOEEL EICHRE SN OB L0 LML »E ). AERERZBETA L, R

2L TOAMEEL H 5%, 2 XWEFEZHL QO MEROFINS & - T taxon %5

125 3L EIHIRE L 70\, < FOEFE L ~ A TOFHIZIZ RN £ L Ffgad 0 BT
%5&Ebn5#,*miw SNEADHES T FOMWMELT > THTOMA 20T HE
T3
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1. #FNRIZAET I VHFIOTEFHNEER

T FIZIE S DETE, WFELH B0 EHIFEA D LT OEL CEL =REZEM 2R NER
DEIRLOVFTHOND,
EFuonymus japonicus Truns.

var. japonicus < x
f. rusosus (Naxar) Hira vF Ty TYE
f. obovarus (Nikar) Suzimoto K7 ¥ a<H*
var. longifolia Nakar FH AT F
var. macvophyllius ReceL F A AT F
var. radicifer Nikar Y F A AT E

Pl b . rugosus (I, f. obovatus i*j\, var. longifolia |3PU[E, var. ra-
dicifer \FBATEI~HE, var. japonicus \IEEI AT 5 E SN T3, var. macro-
phyllus (3 3CHk % Oy RIE A BHTE Tl o,

RN BE~ Y FIIZHAL 2 ICE R T L0 H 5. XDOREINFRIL var. radjcifer
\odh 7= 3. var. radicifer |2 A 08 (Nexar, 19270 13 IETICHIEE T [ Fud k<, ZEIIAL
CEL, var. macrophyllus |2 QOB DREQIE» LB &2 M T W& E/HLIT] LB~ To
Do MESJIBHE-SFOEZHL TOAEEIZHEIICTIITES T 225, RO BETIIEE
HL T BEEEHL QO MER EIZEF O HIEED ENIE 5 0T, taxon OFE
TV E I BEbnb, 24 (1961 13 HABABRAZETARIC OV T [LIFLIZEER
O EETA] L, [LILIE] offgsr AnTEENT I LT L EETIERW
ZEER I DE NS,

Z O var. radicifer YA F F A4 20E FHTEEY, FEEVFRKLAEL I G EHETT
DHEREND HOTHNIE, H2HSVRLUREEOFINL FEATIIL D SAEFHETLE
WeTH BISEN IO, D EORFII R E 25 I,

E. japonicus Tuuxe. |ZDWVTHAMELEFEE (Fl - BH, 1978) i?ﬁ?#@ﬁ@ﬂﬁ%ﬁ S
2B ERLTOB, HANEWEE /M, 1978) 13 E. japonicus Tuune. 23EE s h o
FmbEEICRE SN S LTS, BH L ID2DODLHRD E. japonicus Tuuns. b
FENENEREY VTR - 2246 L TOBIZE VR,

g B o FIZ b b var. radicifer #4gL, #%H&ED var. japonicus %45%
gm&ﬁbné LAaL, WO EEICERE SN TOA 3 3T W) BomEIZIZEEL T
ARV DRI EE DD o S I L S EOREDH 5,

’«ﬂ#wﬁtiféiﬁ’aﬁffwﬂk’ciEFF#TEPUij: 2B CHE L, BATERFICIZ T TIo O 023858
TH Do AN (1965) 1ZEHIEFE LIZHHEL T3 L D EMINBFETEU -0, #h% E.
japonicus Tuuone. f. bracteatus Nixast ~F =W F|2H7= 25 EWMEL T2, IHICHYT
% b OV Ao =y R I TEE oA (1982) 28 fia IRz am - i S nts ),
19874, EEH LRI 7 CiERL  (Fig. 1, Fig. 2), K¥EZIL 1 DO THIZ & W BomEs
BHEOBRELH ST E 2 RT3,

ST, EOBGFERITFOLEOEMICLEbN AT H 3208, KL LEEL2
FEL A TERIZILOEBED LD TH o726V ), FN % var. radicifer OFGFEE LT
WEL T EN) T &L var. radicifer DY 4 7 a—H T 4 ThIIIOBIZ var. jap-
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\/ Fig. 1 HWHIERIZEEREET S Euonymus japonicus
oy Tuuns. f. bracteatus Naxar ~F <.

i
|

onicus DHHELHAEENEZLDTHH I,

IDOEZ[EBRINEZZAARRLALERTH - L )I2BbR S, 1320 THEE? BIEL
TR LD THD ) », KELEDLL, Var. radicifer MMKLtivzvm.mmnwmn
lHus |2 CONBHEL %?u# JEVI, LA s TEZIHL TRV L D2 5l taxon
L, Fht var. japonicus Tli7z K var. macrophyllus |JiT\ N E O T E T
B,

Fig. 2 Euonymus japonicus Tuune. f. bracteatus
Naxar ~F =y 3, ZgiiEERIZIE. Aug. 22
'87.

2. #HRNECHETIEETHIOEFH

WZ)EIC B A~ 2 OEFHIE =MD b EEEEIC 2 TOWERT, ERELE
DHIRTH 56

7%#i@@”iﬁwﬁkﬁA%E?E#A%mr%%ﬂkbﬁ%%m,%5wu@ﬁ%ﬁ
ZBRIZ o 127 7 AT V@ﬁi®m$ﬂ#&f@ﬁ PEWICEATT 2 BIHIZ R - T
EFL NS, Thbb, #ENEHEYY 2OEFMIMEOLE 2 &< %, #HER
ré$£%T%*W@$ﬁ@Hﬁ&%ﬁf@Wﬁmeé(ﬁgBL

INLOBIETEHZEZAL T AEMIZIZI~T, YagdE, FTALFY, 41XEY,
NGAFYVaT, AVAFT, TAATI, TARATETI, XUTF, FUANIA NG, FY
NITEY, NTHFVPVAALXT, FRAIVY, "nTXuv R, BFVETTY, [ VF7,
F2XT VTV, ARFVIRENHY, MLBPEL TCOBHFIE 2T TH 2D,

3. #EINRCBETSVHFTORE

WEIHFE SN T B =+ FIHAT, HBEOT R IR AL, BIRLE L, FAOEHA2
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Fig. 3 ipfiEo @b L7z 8RHHICRE L7z Euon-
ymus ]apomcus Tuune. var. radicifer w7

F o8y xR, SRR, Aug. 22 '87.

HY, &Y Pﬁlf)ﬁ( 134, PRMEREIIMRaNEIE TV b, S0 KE SPIBITFRIC
IV, FAEIZIOEEGS O, BB I LIZTHOEL# L TICEIcMU 22 &£ Th
5, ORENE A J‘:PU“UJWD’—JH(LJ:FH]?LZDL& LB\, ZEDIRIIREED O 7= A3 5L
LTEL E@L, AL QOB RMIZms, 2L HBEEMFVGBGTUL, #2498
HTH L TENENDOEME AT 5.

WRIO RIS LT T A8E, FIIBIZ B - TEND &I MU TELESRIZFH LT 5
(Fig. 4, Fig. 5),

WEOTHTr ) BLOEA RSB EFTTA2HE5Tlizsae~y, vyasE, 57,
F AR RY L EDRCRLTEINNZETL TENLOMENHRZ2HET 2, ¥ 3 OHELOR

—3E L o TR E &S, FERL o0 MUTTHKZEM 2 Ko Kodumd LT s
(Fig. 6, Fig. 7).

IR T 5 B 2 TOEBRO S, BRI EE T 206, PRI HU-D

Ot EL THY R RO &7 5,

B3 6 A, B & 0 HTe0m i REEF % 78 2 8BS0 3 4W, 58 & &5y (Fig.
Q) DIZXFL HAEREIZYE LY & LU 2 HE (Flg 100, fEld 4 B o 7 0 JlEfa 2 &
6~8mTHBNDIZNL HEMIZIIO~12m TR, SRITEMERET, HREHMoOIERI2IE
IEME»EHHE TH 5 (Fig. 8B) i L AAEMIIEIEMIE (Fig. 8A) 2732 &01%\ 1,
TEFOLI R LR R E Y, [ERPRTIIEE %,

HEFEIZDWT, RYREZIRMTEBR L AIL =3 & (Fig. 8A) TELd L\ L D&, BAEL T
MYz Tk 2l L THEZEFOMICENS LiEE L 5 (Fig. 8BC) L d23H3Z L2 %R
L7e 74— FTIZELEMPFRIL 72 F F THRIEMIIEHL T3 ) Icl%Esns. L-
75‘0”({51 (FE L TIERE ~ v * OEFIZE L, B3, TEMEHMIE ClElR 20 i+

DI L, BAEM~ FIFEFEIrEL, TEHIREL, ERIEMAECRIRZL -3 3
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Aron b <~ FAMESL, Euonymus japon- Fig. 6 Pittosporum Tobira, Neoli-
icus Tuune. var, radicifer ) )L+ F R <+ tsea sevicea, Fagara ailanthoides
FILIE DR R E T, 7 EVCHIEE G-, Euony-
mus japonicus var, radicifer vy
WAF R HEDRDBFERLD
DHbZ 5

' Fig. 5 Euonymus japonicus Tuu-
NB. var, rvadicier ) )L 7 7 23 <
FOMBICH E IS ). ELEE
i, Ang. 16 '87.

JRIL R En ) T &S TE 5,

Lal, ZLOEAE2BT2EIOMEMIZS L 2 MEEA»H Y, BEEE L TURELEL
DDIED—8 T MMLfé@EEMﬁLtC&b%oT,me{ﬁwM#Jwﬁﬂﬂ
BThHd0E ) BB TIIERmIT 2 L0 TER,

< FDFEFMEIIFRIC L o THA LD RRNT H B EIHIIBbNn s, T EITEHEEDS (b
BEPEITL TOB I EEFRTONE LR, DT EEERDITA PIRL Tz
> THAAED H B & HIZE D,

4. vHXOREMEBHEROMEE

PUIBIPSCuil V3 B D - CRER = 2 A A SN TH Y, MR LG RS
WHZH L OOV THEM T FFD 320 2D b 1IN~ LDMFETH A ) &
HEE X NB LD H o7=. IEDOKE S, LADE, Mo, EF0EX, k& X, @
W, BRI OWTHB T2 LRD LI TH D
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Fig. 7 Euonymus japonicus var. radicifer -
T F N O EERE. BRI, Jun. 26
'87.

Fig. 8 Euonymus japonicus O{t. A. EH M (var. radicifer), B. 3455, (var. japo-
nicus), C.[RIFEHEE N (var. radicifer x var. japonicus).

Fig. 9 Euonymus japonicus var. japonicus (ZR¥E&) OFEk:.



Bull. Kanagawa pref. Mus.,, No. 17, December 1987

Fig. 10 Euonymus japonicus var. radicifer (H4) O,

Fig. 11 Var. radicifer x var. japonicus ([FfE) DIEAL.
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\;Tg\ Rl % = = A i CHENPC
— - T —
feoRk &= (mm) 6 ~ 8 9 10 ~ 12
it £ o B M B~ & 1k M TE E & H E
7t % o 8 b + + -
T F O R x| E & B OE|¥E LY EWV|ELIDEL
EoORES (em) 2.5~3 X 3~5 4%5.5 3.5~ 8 x5~10
o AN i [ #t v # VY
T # o # I i S N R Ui G N &
E [0}

4IRS E¢?77#%FOMT %@¢% Bzl THoDEE 2 RBAGER, *
DEFH AR TR S N7z SR FIFCRIITHISL TB T L, 2L GHIEDE
RIERE & LTI DY & 5 IRF ﬂib,%5%&@%,%5%@@C%LTWU%@@T
HHTEEH oz, UOFMIEEDOERIGRMAFIZ LD L O THHEROMLEIZE S LD TR
Vo BLISOEEERHE TS E, MENRALE~T I 1 OOFHBHIET AL DEEL S
DOWELTHY, ZTiud var. radicifer Nakar Vv F A 13w 4 x (FAVYL<H %) (23505 T
5o Bl XV —SHHOEKIZE > TEOMAUIRTEL 2B BN 5 24, )l
EOWRIZ HET A FET A TYALARTH X THS VI EHZE Lo TIOHREL
Ly CO/NREEEDIIZHEY, 2 TITIREENTOIMIUE—, EEHH, KihE
ZESEEIZHEIR L L B,

X 73

AW EFE 1965 v X O—ZEEMA. MYHEHRE 40 @ 341~342.

=l BE 1978 HAKEA(IE. R, EIUE

Naxkat, T. 1927. Notulae ad Plantas Japoniae & Koreae. XXXIV. The Botanical Magazine, Tokyo.
41 : 501-522.

KIR=FF 1978. HAMMEE. R, B,

A JH— 1987. HAMIARHIEEE. KR, ~H%.
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Radiocarbon Ages of the Molluscan Shells from the Holocene
Marine Deposits in the Tanabu Plain, Shimokita Peninsula,

Northeast Japan, with Considerations on their Related Problems

Yoshiaki MaTtsusHiMma and Masayoshi Nara

Summary

Three radiocarbon ages were obtained for the molluscan shells collected from the
Holocene marine deposits distributed in the Tanabu alluvial plain of the Shimokita
Peninsula, Aomori Prefecture. The shells were contained in the silt bed distributed at
the inner part of the restored embayment, at about 1.5~0.5meter above mean sea
level. The ages of the uppermost part of the silt beds are 5480 + 120, 5920 + 130 and
6370 + 190 y. B. P. for sites 1, 3, 5 respectively. The results are consistent with the
previous estimation that the marine beds in the Tanabu area were accumulated during
the culmination stage of the Jomon Transgression.

I U » Ic

HAREPE I RO LN AT BAIEAIPEBO ST, FIERL O E fin 3 H &)
TRl &, EARIEH 2 i AR MEEIL, S ELHRECFF 2ERL T0E, I
SO R KT AU E I, BERE 2 USRI ELEYO GEFn T A E
2, INFTCOFBEICL o THLMIENTER, =EAIE, WA TFEH TR, 1955FE 0 b1
L FomBREOMEIZ L T, BWREAECOEHZ R CFIToIREeichrz o THEET 3
REEE TOwBEESZ, A*BOSHT A I &8 Gotk - Yim, 1956; M, 1959), S oig,
A &) N e Ty, AAE)IBTRICIHE > TRILADA LN S Z LT A (1975),
A (1976), Z5R (1977) 7 EIZ &> THE SN TE 2. —F4, HHRTFHTIEEHRITH O
BETSICPE I BB K DA~ v 7ERNC & o T, #hTF12~23mPEDJUEIZ R{tADFIET 5
EDEISO N TN, 19704, EHRTHBAOERELE MR TE T, M TFI5m I THRHZ S Z
mhi, 2 bid4sEo LA ERL, ZOREMILHTHL piz Sk (eilk 1975).

Bolt, oA (1984) 13, MEHTE & FHETFIIZA DN DERIOHRE L BT 5\,  IhEs)
DIRHE E F DR E SO UCERMEIZE > THL 2L LA L2, Willfs b
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WRPEBOERERZERRT HCHEREL T AL, EHIZ, ILOMEMAE & hibko
e FEHUORIME RT3 Z L5 TE TR,
%@,%%%um%mwﬂ%'A%héﬁ&%ﬁ@#%ﬁﬁéntﬂkfﬁwofMcmﬁ
M r2 B I ol ZORE, HIT 356400~ 55004 T O sC g AE S B IO EMRAE 2 3¢ &
Lo ole BT, EBENROMS Ik 5 72 Albaord BEHEE m& [ IRF 3L 2 FH 44
%$ﬁﬁﬂ@Ai¢-o<%mt%iﬁ%mammm& TS, & OLERENFF Y S HEE
SN AMSGmETEIT L, ZFOEKROBERZEO I ARIZ OV TR L Ta ., ZORET
@&%ﬁ@bﬂt@fcczﬁﬁbc%<o

N FESIZHEY, AEHAWREHEYE, WSO BE S s, 1CE
ﬂMmgtfwfﬁwﬁ““m FRBHAEAIIZ 00D BILEL B A, B AW
L= Ho—TE, MABOF R E e i &R E e (A), FRERS @ 59340053 (L4
PP E D, HAFI60MFEER LR A&k irgE (C), FREFS 1 605405112 & 5.

II. HEWMFEHFI =13 81tm0 1C ELEE

B 1

W OGE i 5480+120 yv. B. P. (3530 B. C)

I & F& 5 1 GaK-11951

TWosE & AAE CruBi e

£ ¥l <% Crassostrea gigas (Tuunserc)

B4R H :1975%F 4 220

B W & :HEBE IE#%

RO A SRR O TN AR R (62, 1975), Jbf#41°187007, Hf%141°
13/18", At (Site 1) 1 HH AL 02 5 #94. Bhem _Lifi-fiid+ 5, 3B
OIS LR Qs 3 m) 20 52.25~2.50m K Jy Ok 0. 75~0. 50m ¢

HbBs
ARt FETL ﬁﬂéﬁmbﬁ$ﬁ I, AZLNANSETEIZ Lo THBLELDTH 3,
BZEsn=mEEOF 2K 21277 T,

KDL 10~20em \IHEL, FAL LD THUIE SF65emd F 3 2 L — b )
P, B SHIsend Ky & G RO STEE R,  JE S 920em g P o e
KB AN EZRY, S5 %n;arMiFészLOO<mAL@dJ
YN EDP B D, TOWHE v P TEE SN R —Y v 73
STREWBMIZET 5T LML I Sh Qb KElE~ ﬁ#ﬁiL%1f
OECRA 2 ERWRETH Y, Zo LR WL 80mIZEn b B,
RSN ABROEINLHE SO EEE, #ER0.75mizdh 5, “C FE_HE
FEHIIZC OB Er L Oz A F 2 A2, w7 FIZESHA0.65m,
S6~TmoVvy ZREETHAXMERMAT S, oh, ~HAFxOPiz uk
DRCemp H25enIUNET B LN FTHY, K& SIEICE L. ez
A+ /74 Mya arenaria oonogai Maxivams, b X5 b Macoma
incongrua (v. Martens), + YV =7 Batillaria cumingi (Crosse),
mED TEHEMAN (05, 1984 & 73 a4y Dosinella pinicillata
(Reeve), 7 H =¥ Rapana venosa (Varencienses) 75 & 2 0E9,
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15920+130 yv. B. P. (3970 B. C.)

: GaK-12715

DKM E CEEBEA SR

Bl : Ky Scapharca subcrenata (Liscuke)
119754 4 2211

O &
O M A%

BE IE#
LOWLETAOHEAIF R R, 1977), Ib###41°18'21", Hi%141°14’00”,
Zedh s (Site ) 1R 1 S 2 58 Lk LRI AiiE T 5 o R ORREE 1T 4l
F Gl EIERI3. 5m) 205 2.5~2.8m F Jy Difithl. 0~0.7mTh 3,
At i b B TSI ) elfs TR $oTMMLtMﬂT%50@ﬁ®WEWﬁ
22127 T . RIEgH Hi20endE S THEL, Zi &Y Fhrld/E S #960cnd
JEREE e, RS #Y1bend eI, S fy25enad AR IE E o M:i&@,é
LIZZEN L) MDA E 250 EKE ~ HREDy L VEEL B, ZDOY
M & BRI AR IESE OB Ek2.30m E 7 B, FERERIO LR Y ;titljﬁi
H2.5~2.8mM T HIZALNE A XTE,ILELNIZ LD TH B, HLEEMIC

m

Wi

L

M1 TIEBHEAERCH (/H)Jk(’lﬁiﬁ'ﬂfLF@mJ'iU” ﬁ"ﬂﬁ(ﬂb\

*%

14Cfﬁﬁ%ﬁﬁﬂﬁiﬁ>’d‘u 3 (Sltes 1, 3, 5), vr: H{bAiRPuta (Sites 2, 4, 6), * : #1X

R (7 &nHE, 8 LAK, 9 ii(EHB.
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B3
]

EE
o &

A E - BmE TACEBRARTFE S bEH L7z Ao 1C 44X

2O BT HEOMIZAAF /A4, VrF VX AA Trapezium liratum
(Rerve), b X ¥ 5 b+ U775 E TEEEBRMIEL WV,

6370+190 y. B. P. (4420 B. C.)
GaK-12716

W & AR (FEBEAFEERD

S Bliwxry bwx 4 Trapezium liratum (Reeve)
£ 0 4E H 119754 5 A22H

R W EH:xmR [EX

CREUE

Akt eIk -

— 0

L2m

X 2

FRRA T LB EA H &, mMAWINTE (B, 1977, Abi#d1°18736", H#E
141°14/51%, A<l (Site 5) 13E0EF 2 #h A 559 1. 3km L iRIZfrE § 5 & 1)
SR EMETH 2. RBOEREEIZHE Gk 3.5m) 2> 52.0~2.20m F
H U1, 50~1.30mTH 5,

A G AN ERSE TEICPORB L 2% Th 5. A S0 g
BIREZK2DEBYTH D, HFED»OESH20en 3#EL, ZOTMIIESHY
25emDYE R JE & A TES 130en OFHEERIED A5 b, Fhn &Y Tt H

Site 1 Site 3 Site 5
ca.3m ca.35m ca.35m
VARV
—Y—] peaty cla
[y —Y] P 7 ¥
s
Yvy
R ——
— v—]
Fy—— peaty clay
N [—ay—]
~ Y —v—]
- Y—Y-
~ —Y—] non-marine
D deposits
_Y‘
\ ——————
i marine
[ deposits
-~
25 14—63701’190
g — .~ (Gak-12716)
' :[L5480i120 shell
g (Gak-11951) [~ : J silt
- f“IL5920t130
L) i (Gak-12715) =

G B HE AR B SRR B B MC E G oo OB
RE
Site 1: %135 (1975), Sites 3, 5: =F (1977)
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CEEEGEROY LM EELS, TOY L FEE LMOEHEREE D
R SOm’Ccoé FERER DT F TV P ¥ H 11, ?ﬂ}jil.SO’Vl.SOmﬁ‘
Bon=LoTHY, HpEMili~Adx, exy s+, 2774 Cerithi-
deopsis djadjariensis (Martin) 7% & THRBEMMRESERTHZ, ZOF
oo THT 7F VR Fluviocingla elegantula Kurova et Hass, ¥ =< b
> v 3 Corbicula japonica Prive OREHRPEEM KR Gk, 1984 &
INbd,

HI. “CERAEEELEERNELICHIT 3 AEREDOSH

Sl CHEMBPTIZHEHA L =B mlt, R L Hiouwdnd ol o |45
EETEIC L > TERL = b@fd*oéa NI 2 TS 2070 & ) ICH AT TFIFIZIA K 43
Y 2ERREEO S L2 o b v b Ed L0 EShz. JlE S8R, BUEDlER
U TE (Site 12 5 (Koo L (Site 5)121H - T5480 = 1204 /1 (GaK-11951), 5920130
fET (GaK-12715), 6370=190¢E 1T (GaK-12716) DI E O ER & 7Y, #scimE fomiio b
DTHAZEMWHHL 2o ZL T, Eishid )\‘(;‘7 BTEO K FEEIT L, MX‘(U—AL &
> THAMB)HE#IZIE A REAL TER SN B NVE &l REE & AT 5
% DAEAE & #h PR 7 A0 2 5, T &Y fR el THE LT%H%? PHBTENTES, ID
IS OEEENE, RSO E D UE AT AR AL S s KR
A 2 DEB 2 MAERE L TEETH D, SHIZIOWEHY LV FEEBEIJEREDW
LSBT & o8 HY IRk 80~2.30m L 70, AbloiEsRE o FIREEIT, 13132 mE
ICh ol EVHALRIZE 57,

INF TICHAEPFE TIEM L O & 9126 b2 Syt EEo Bt ah Hon Tt s (i
1370, 1975; Bk, 1976; 255, 1977). # 1 al 6 S TrEH L /= Afb 4o R 2RE pE R
2TT. INLOMAIZL DT S ORIEL I Line 28K E o= LFRO Site 1 2
b, #3kn EFOEERH % Site 6 T TOMPIZR S, 2L CHiko & HicBEitsnizdKR
PREDOERIZAET 5

BHEIIBIT A B A DR E R L Thde

Lo G, HE»HES 2.5~3m F LR S nzy v BRrbEbnzDTH
3o HI5 o7 - - B e ofEENE, b 2\ & 2 5T Site 2 m23FE, e I BT Sites
1, 6DI0FEHTHY, FHT5E13~14MEN D, 2FEMICIEZNITZES 20 Ty
FnoHEL H XSO, AFMECT L DDVEES D Aol Il L b0 2L
Vo B, INH@BLERV TR L BIEORERIEICAE BT AT G - JIE, 19325 Yaua-
moto » Hare, 1958, 1959, 19627 &) Th 5. TLEZcHMEo R & HEE 2SI TA
2L, wHEEEMHIZ, TRFY XA, EXV I, AF /4, ®xVTIZFRE
OERIBOWMFRE Ml BT 2 TRIERM A EENES L 2, 2y v Ry, 7
1) Tapes philippinarum (Apaus €t Reeve), <7 ) Meretrix lusoria Ropin,
PS54y o A4 Reticunassa festiva (Powys) 7tv& WEHEIMWO WEEIC EL 7295
WEBERRE L, v A4, T HIH A Scapharca broughtonii (Scarenck), 7 71 =%
7l I WA RIS AR R 75 B IREMEEATE (RE, 1980 &h, x4

1L

Glycymeris vestita (DUNKER), %9 I Umbonium costatum (Kieser) OIRFIPERIZAEE
FTANEENESANE (05, 198D &, ¥Yv YV, ATTFVER, IXITVR



NI DMEE

~ IS AT 2 D EEH L 72 A oD MC 4R

B 12131456 |en|xm|pit] gmms
HEREEEmE () 313 135(35(35135 g | 21 | 20
WE LIRS E (m) 1.8 2.3 1.8
14 S—— 5 6370 B ] C
O R hi%0]  faze|  [+190 | | am| s R
(V.B.P.) I ~ - 5880(3890
. Gak- Gak- Gak- *+130| *80
-V &% .
1. 1:9:57. 12715 12716 N-4369
| |
HEREAD ['say | say silt|silt|silt|silt
silt|silt
R EUER I 10 {23 |18 |13 |11 (10 4122
A Glycymeris vestita ® LR I ¢
G. albolineata ° NN
Umbonium costatum e FHan
Gomphina veneriformis melanaggis ® 320"
Babylonia japonica ® o NN
Parinopecten yessoensis ° wAFn" A
Peronidia venulosa o Ysh'
Spisula sachalinensis ® IS
B Meretrix lusoria ° ® P no"y
Dosinorbis japonicus P9 It =hto
Mactra veneriformis yAF

M. chinensis

nN"nntq
'. Yy

° AN A
Louh" 1
P36200" A

e @ ° ° Yty

Tapes philippinarum

Neverita didyma ®

Niotha livescens

Retcunassa festiva

Scapharca subcrenata

®
@

C Rapana venosa 'Y ® ° ° Pz
Scapharca broughtonii ° ® PNt
Dosinella penicillata ® ‘ ° e ° e 95hh" =

D Crassostrea gigas ‘ ‘ ‘ . ’ ° ° o NN
Trapezium liratum . . O ‘ ® ® DU R A
Macoma incongrua o O Py ® ® LAv3HY
Mya arenaria oonogai ® PY ) -] Adon"(
Cerithideopsis djadjari @ [ ’ ® horA
Batillaria cumingii @ Q e ) ° iy =
B. multiformis ® n==F

E Stenothyra recondida ® S5y e ATl
Alvania concinna @ [79ik"
Fluviocingla elegantula 0 Noo"Fwik"
Assiminea lutea japonica ® ® oYMy aY
Corbicula japonica ) ‘ |l A

F Corbicula leana ° EEEAE
Unio douglasiae 'Y 1Nt
Cristaria plicata ® nsan"(

. BEn| ik, B, 1977 By, | iLR, |
3 fik 1975 | 1976 1977 | 1955 | 1961 s
Fy, | 2@F
1975 | 1967
Hy, | &FEN
1977 | 1978 |

F1 *l*’jl:ﬂé.'%EEI%%ﬁT%":%W'? il
AL InRWERE, B:
AT, @ D ﬂ;
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M3 MR (F96500~55004E41) Ol KIBEEIZA b D HERFED 53R & AR SCHT
DHIZ, A:TENE = HE, 580: UCHEMK (v. B. P)

/ - 5 o DTN -

M4 Attt (Site 3) 2 HHEAN L (Site 4) 2 EE;



64 AR « ZFR L MR BEAIPE L HEH L 7z Hao MC E4

Stenothyra glabra Avams) 7% E 71 X0 VK Z 242 B8 2 S MEEERE TR 7 & 23 %4 5 T
EHHH I D ZILICE AT RAEREL > Q0 5,

T b, Sites 1,213 B H A O P TIEBERIZIMIEIZH B0 I TERFENESTH S
P, TS AAITRESND AERENESLT LR T TREO LS NIEIRIEES patk
L, &5IZSite 2 Tld o v x4 105 F TORBEENEMATEL I o T sd, Lzd o Tl
W13 Sites 3~6 | TEB RS EVEBRNCH o 2 & 2T A, Site 3TN FIDERE
el abnzld, SHLIZABREEHEERE LI, RoTAHTY v ay, I XT<wY
R2p &S 7 BB IEERE AR A Indo v, BBIAS B R ORI 7t > TV 2 E TS
B, ZOMHIE Sites 5,6 T\ o % JHIEE & 70y, TIEIEE 2 0 RN RS URE 2 A o
T3, 0L BYREDKER DL, BIRSNZNEOED, LR Sh 2 kDS
e & <HfuL Ty, Site 3 A &Y FREILEEDO TEVIAL > T/l E2RTLDT
H 3o DT EHDIEAIN T FI64004F 7T 2 5 FI55004517C & - /=0 2 b DL L 72 §96400
ERTOEIN, BAEDWFE D SR8 knd B F o 7= Ul H A2 dh o 720

LA S 2275 o oI REEE RO TEREY, ZoOBMRICB O TRHEAE AN S %
NERPER, 5 -T2 =, M TIZANS H 1 Anadara granosa (Lisng) 1 K7
I =+ Batillaria zonalis (Brucuiere) 13 TEFEED FEMEAREE L T¥H@IZ A BB 05,
CCTIIMFEZTEET AT EW TELD 5T A H A ORIBETEIZ BT 255 % 55
L, ZOSHEOIRRIE AEREREAITCE FAEAFME, AR EATE BT 2 TTh S
(b ks, 1984). S IRIDFALETIE N A 7 A DAFD IR PEWIE F THOU 2 DT 7w o & HiTF
LT~ TaEZD, WD LI A 44 2iERT AT ETET, D& HREIE T T
Ll orzoTidn e EFELbNL, —h, 4RT7I=FEXOERENHLEORL Y v
I FIZEBID > TR EREAL NG o7 EBIZ, TAFY v A3, FEMETIE
TRESN =05 Th T MR TABRAE TSNS (Yamamoro » Hase, 1958), ZAfliAH
TR P 2T o TEBEETlE, ~ A% &0 BHaHARRE 2t o QvES
o720 TN OEED B SFFOUEAGE 2 KINCHET 2 &, BIEOWAGRIZE~T) ]
SARBEIZ % > QO-AREMDEZ s, SO, fE « g (1974), 28 (1984) 73HH
oI L 7z O E RN B B BRI B IR R REGAR A6, BB R SR oOmBE (L
WAEI D ARIEDIL LR 2 ZRFT 2L 0T H Y, SRELICEMOEREDIZ - 7 5 B
12 B THS ),

IV. @XAROAFMEREBRAED REERM

EHREERFEO R ISR AT L 85 & (LI, 1955), &4 B& EiT 4, 1977),
ERESIRE P i (L B (lES, 1959 €732, 19774 &8) A mbns, ZnboHAEH»
btz HII L BEA 1M, &ARBRSTEL P04, TEHE it £\ 22/ & 7
D, INTNOHRKIZIV DL YVDEVE DN D,

AR g AP JE pE RAb A D ER E BEH AL 230584 TA B E, WD Ol
RN LR <,

O ZOo0HZETIZHICT 5 ) 2 EASEICHRI SN, ZAU D NI EREERE R &
EARN
@ WRBEOEHBIMIAAERL T XEb T VI ESNT, Ziz fE) FEpE
WA LR ONZTEDAFERENZIZT £,
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B i AE (G880=1304E01) & &t HEIZHC TN HIET, % OTEAI 3 M S0k
B R BE T IR L 720 & —80d % o BERIIIZIA DY 2 i REEO TR, K<
AFWHFAAL QN ZZEH ST, BHREKOWERIELRTA2T7Y Y 2 BRI
HiE#hz L Q= nEFEZ b5, BHEVERO FEZ TRERIUCH» G722 8
Bt 5. FRCEAEHRIIREEOEINISIVIEIZH D, B E AT O Bk
TR OERIME ) WEEDIRE 72 > QO e, 790 2 Pl & § 5 NEIIENE
BRHL QN EEZEZBND,

@ P HosEBE (389080 £ 1xtH+4 2 AMA WG THY ZOFIIEAED
YV by Ibwyv vy Corbicula leana Prive, 1 ¥ # 4 Unio douglasiae (Grirrrth
et Pivgron), 7517 ZH A Cristaris plicata (Leacu) 70 E AR HEINnAT &, K7
7 714 Patinopecten yessoensis (Jav), #+  # 4 Peronidia venulosa (Scurexck), 7
3 Ji 4 Spisula sachaliensis (Scurenck) 73 EWNEIPEBEER AR (oK, 1984 L& En
TN, B AEO BMAM EFEL KNAZRICT S, 083, T ORHHOE KEED
TERLBRIEA M AT Z It T e VAL 22 L 22 F2 00 R0 T do

BTS2 W KBEEORTE, 4 (1984) OH LB EIFo RO HIEr L5
LT E By

AP LRI\ MR 1 ~ 2 knd TR 3 MOV STER ST B Y, 18k
FltZ i b AENCAIE T 2. ZOBREORAICIZAC BREFER S TSBY, RKRE
DTFRUIZI T DICHE 7T EL A X2 I LD B2 50IRED FET I LA L2
IZENRT B Gadk e 3m, 1955), kak (1984) 1f, T owaEiE L GiEtk0.8m) (ZHERR
TBIRKEDUCENIEE BT 25\, 4470+ 1404ERT (TH-645) 27505, 4 d, WRED
LERE 0. Tm (Rads, 1984) TH 5. % L THI4B004EATICIE, Z 0 1R (fadk, 1984)
DFEHRDHIR DN 0 S REDTE S N A EMOBREI-BATL =2 L 2 AL 2L 72,

M S 0. Tm FSEZd - 7= LHEETE,  #96400~55004F HiT 0D HEIH & LA KT 2 m
O Gl s LR EEAS 1.8~2.3m L 72 ) T b Ofilid Higmidfy 2 m EHETE I2H > 72D
IZHAT, 1L3mEHB L ETLAC & 25T, JOWREET L 2450000, & ) ERX
FHCH =Y, RIEAZRORAMEIHE—FT 5. oMo 2B EEE TISoWT
FOKHNZ A (1982), 28 (1983) 28EHi¥T 2 £ Y icaEAMTED BN L.

WHOME FIZRBORE N ETL, FhC L2 BEELE L A2 0P EREOTET
5B WREETHAETKINC A FEVEM S QO LTI b EREOTHEE, ¥
v by Y IOEETAENIC, SEAZROMETAHEA KM~ Yy, 1V A, AT
2 A 2 ERKEADEET B EFFIOBEIZRE AL 2D EVR & ).

RIEAZAORRIE#L, BZEATHOEN® FFINH2T Y= b v Y 3PPk RO
2, 7HY I D ETAABERMIIE r EOTEIC A SN BHEANL = EREES, EH
WZRSTFAHA, $IAA4, TAAANE, B1ERBOBEKC &Y KEBRE~E2TRALL
Lo LN SN2, HIEAFEAMIMLATHOLERLERABRA L AT, FL AW
Do TIHAEE 2B 5> QW2 E2RBT 5,

B, YIEOPERBOEREMAEILEE LT, *8 744, $7H4, A4 EEN
REEAEH Sn3. KIEREL D I L EHANEWERY, BERFEOY XS Y b A
fE—Ic L. TOZ L, ZORMOBERBOWELG I D OEFRAEOLELT 5
DI L =PRI o TN S & 2 Wihi% . PERBONEERENS, Mo @iEm e
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WBE 7 RRE A b~ L T, MmO T & & LISRRDET L H - T, BHED
W OREF TELL 2 &L 20R ?“t TRV hEBZBNS,

ks & b o)

@ EAE T 45 4 PR O B B85 s A b i e b I L 7= EAL R OUCAE S
5480+120 v. B. P. (GaK-11951), 5920+130 yv. B. P. (GaK-12715), 6370190 y. B. P~
(GaK-12716) tt‘ﬂ, oo AE G RSGEERRINO LD TH BT EHFML ML o7,

@ HABTIHCBY 50 CHERREOEKEEEL, +2mPEcs ), THO /T TH
kDA LB %ﬁ WS e DR (R BT 720 HHC FIG400E NI AL,
BHEDGRG D bS8 knt, WF - = B B AMHEIEL /2.

B HCCEREI BT A E BEEAOL T EFR (Site 1) ﬁxﬁ)ﬁigﬁg% (Site 6) |
2 CE, L AL O OB D, 7 X EORET ZEROTE LT > T2l
EDD B,

@ WREBTHXMERIEAT 5 TEEEEL, ~AF2EMCv 2Ty bexd4, bx¥7
N, FF AL, RYT IS 7‘;&@@75\70@ Y, MRHTEE b AL TR 1R
>4 #H 1, 4£73:+§K<0

@ FREBEOWER Ens B e b a b EMSCiihiciy, 790 2 BRI PSRRI
/Eﬁﬁéﬁiﬁ#ﬂﬂx*m ~ AR TFRINRA S G p o720 BECHIIZIE, v by
2 EHICTER R SRR T T, EREE A RIcT 5 A, SRR A
it

® AR B E R0 BRI b, BERBOPNBE 2T 5 L, M
PTG IOL, KR G BUE L DR EE RIS o7, Ll SN

METCJ5W1®ﬁ/&wmm@ﬁTfﬁE&ﬁbii&ﬁﬂu&otmT@tw#&%
Zbhd,
3 ik
A #1959, TACERDIMN (D —TFACERDBEIUN (1) —. R, (50) @ 35-36.
L $#55 1955, HARN Lo AE RS ERE. AR, (@) 1 5-7.
M B ww.Vi’:omf.ﬁmu~Am‘Qmﬁ,u%5
&F WA 19720 TACEBICB A M ROESEE. FTI—A% - Xt - e -, AFEESGTIALGH
HZEBSE, 117-128.

BF WA HREAGT Ee e B TFsg 1978, (BN 1 dEE. BRI EL DT
e AL RS, (4 @ 1-51.

B WA - EL e /B IEsE 1983. mERZEES 3 YGRS . BHFNST FEL O W LI AR,
(9) : 36-163.

Kuropa, T. and T. Hapz 1952, Check list and bibliography of the recent marine mollusca of Ja-
pan. 1-210.

fade pEedRO #1956, AR OJE R oRER, WD L U - ZOWENIEE. %
IR Se, (40D @ 41-60.

A FHH 1984, ERCTEHCA DAL URNES] L SER IR IO ACEOR B). HBRERT RS, 5T (10) : 720~
738.
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A FE 1983, NREL BITNAICE SN OO ESGEEDTTSE. WEERE, 15 (1) : 11-16.

TRES $RE 1984, HAMERIZ B AREDEEE B i P9 2 DRER « Ze Y208,
AN RS IS (A ARFE), (15) @ 37-100.

s TR . KUE RUME 1974, BRICUREIS BU A PIEOWRTIEE. SEPIFeFZE, 13 (3) & 135-159.

Wik #1975, HARELDEAR. amﬁ—@}c{tv'.J—xl, 1-180.

W#e B 1977, BUARFRDAE BTG, FHREDOL(Y U —X11, 1-175.

ZROIESE 1966, HARE FAEEO lﬂﬁg FEAE R 1. AR ST 44 ER i BT 72 2 4
Pls. 1-5.

AR I%E 1977. HABIRIS DM B> bEH Lz e nlicouve. &L, 9 (3/4) @ 2-5.

= ok B 1960. FICEBAOMHGEASEIREIY (1. HFihs, (3) :5-7.
iz %Z H /NGE 1932, [EEEAESSETI YR, F ;;J;,-fi‘d%fﬂi%duﬂ#uz FERRS, 2-13.

KH BT RB 285 Bl & 1982, HARIZHY 2 segritEmZs ki 15 o BUk & HE—
Atlas of Holocene Sea-level Records in Japan #¥glE: L C—. ZEPUEHIZE, 21 (3) @ 133-143.

KEZFGFZB) 1936, AR h*lti%‘lig%rgmﬂri«:. R 43 (51) : 252-253.

A F 1976, TR, MAMEHATOMEE, Dl Lz B a. WEEFRT AR, 27 (6) : 443-

e iP5 1936.

fEfE 5 1975, F

i e BB OEHEe LD 7
A H%usoﬁ%)gto:Ir’»‘c{tﬂié/‘f*%% (2), 2-6.

B 1963, PRI FOBYIEE. TR, 1-34

Yauaxoro, G. and T. Hape 1958, 1959, 1962. Fauna of shell-bearing mollusks in Mutsu Bay. Bull
Marine Biol. Sta. Asamushi, Tohoku Uuiv., 9 (1) : 1-20; 9 (3) : 85-122; 11 (1) : 1-20.

AR R, (1) @ 115-129.
f ARG O s L Mg s, (3) & 2-17.
i) T2 (Kb ph R B FE—E AT D |
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WAk e 2R TACEBEAITEE S D

=

PEH| L 7= Fgtd MC 4R

IR 1 T AL B A i s i B E = A (e D
1a, 1b: =7 % Crassostrea gigas *1 Site 5.
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Bk 2 AL B A TR g R R e e E ()
la, 1b: { % K 7i % Ostrea denselamellosa x1 Site 3, 2a, 2b: ~ 7j % Crassostrea gigas x1 Site 6.

69
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A - 258 1 TR BER ST L 72 Ao UC R

B3 Fek BE AT DR EE A e (3)

la, 1b: 9K 7 Scapharca subcrenata x1 Site 4, 2a, 2b: 40 R 7 Scapharca subcrenata x1 Site 3,
3a, 3b: wx v bAoA Trapezium livatum x1 Site3, 4a, 4b: w3+ b <% 5 Trapezium
liratum x1 Site3, 5a, 5b: v =} ¥ 3 Corbicula japonica x1 Sites5, 6a, 6b: v~ |3
Corbicula japonica x1 Site 5, 7a, Tb: w5 5 # 3 Dosinella penicillata <1 Site 3.
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M4 A B HE ARSI OME AR EE AU (D
la, 1b: &> 5 b ) Macoma contabulata =1 Site5,

2a, 2b: B 7 5 44 Fabulina nitidula x 2

Site4, 3a, 3b: b X F Y Macoma incongrua <1 Site 3, 4a, 4b: v x ¥ 5 ) Macoma in-
congrua x1 Site 3, 5a, 5b: b X v A4 A4 Cryptomya busoensisx 2 Site 4, 6a, 6b: F A4 /2 #

1 Mpya arenaria oonogai X1 Site 3.



7&

L 7= Ao 1C 44X

AR » AR TARE RS A B

T BN

s AL

i 5 FoAb B H A FE O e i
1, 2: kv 7 I =5 Batillaria cumingii x 2 Site 3, 3a, 3b: #1774 Certhideopsis djadjariensis x
1 Site 5, 4: #1797 4 Certhideopsis djadjariensis x2 Site4, 5a, 5b: 75 43 a # 4 Reticunassa
Sfestiva x 2 Site 3, 6a, 6b: v X ¥ # A Neverita didyma x1 Site 4, 7a, Th: v x % # 4 Neverita

didyma x 1 Site 3.
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fafie24:12125H 5% 47
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