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Descriptions of Several Species of Trichoptera

from Central Japan (Insecta)

Mineo KoBAYASHI
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Examination of several collections of caddis flies has yielded eight new species from
Central Japan. I wish to express my apperciation to Dr. K. Baga, the director of Kuro-
kawa Hospital, Niigata Prefecture, for his kind offer of materials.

PHILOPOTAMIDAE

Wormaldia Mcl, acuran

Spurs 2, 4, 4. Ocelli present. Maxillary palpi with the first segment always short:
terminal segment fairly long and articulated. Anterior wing with fork of M anterior
to other two, the three foriming a triangle. Posterior wing with vien 2 A atrophied
beyond cross-vein 2 A. Discoidal cell always present in both wings. Male genitalia
with two clasper not fused, ninth segment reduced dorsally by recessed tenth tergite.

Wormaldia triangulata sp. nov.
(Figs. 1-3)

Male: Length 9mm. Color dark brown, almost black, the hair also very dark,
membrane of the wing dark smoky. General structure typical for genus. Genitalia as
in Figs. 2, 3. Ninth tergire wide, its anterior margin produced into a sharp point.
Tenth tergite elongate, acuted at the apex. Cercus long and slender, rounded at the
apical margin. Clasper with two segments about equal width but the apical one shorter
than the basal segment. Apical segment rounded at the apex. Aedeagus simple.

Holotype, male (7172): Daigenta, Yuzawa-machi, Niigata Pref., March 22, 1982; M.
Kosavasur leg. In the collection of the Kanagawa Prefectural Museum.

This species belongs to the same group of the subgenus Doloclanes.
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Fig. 1. Venetion of Wormaldia triangulata.

Figs. 2-3. Male genitalia of Wormaldia triangulata. 2, lateral aspect; 3, dorsal aspect.

PSYCHOMYIDAE

Tinodes Lracu

Spurs 2, 4, 4. Maxillary palpi long and stout, third segment little longer than the
second. Anterior wing rounded at the apex, very hairy. At the base of R; rounded
nude spot, not always evident. Discoidal cell of anterior wing short, its posterior mar-
gin distinctly angled. Cell M, of the posterior wing sessile. Clasper one-segmented.

Tinodes aonensis sp. nov.
(Figs. 4-7)

Male : Length 8 mm. Color brown, the hair also brown and membrance of the wing
brown smoky. General structure typical for genus. Genitalia as in Figs. 5-7. Ninth
tergire long and broad, apical margin projected at the middle portion. Tenth tergire
broad, covered with ninth tergite, rounded at the apical margin. Clasper long and
stout, rounded at the apex; apical portion, from side, rice scoop-shaped. Aedeagus
complexity ; upper part divided into two chitinous lobes; upper lobe thicker than the
lower lobe, pointed knife-shaped; ventral part, from ventral, helmet-shaped, apical
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Fig. 4. Venation of Tinodes aonensis.

Figs. 5-7. Male genitalia of Tinodes aonensis. 5, lateral aspect; 6, dorsal aspect;

7, ventral aspect.

margin with a pair antler-shaped lobes.
Holotype, Male (7292) : Konomazawa, Anone, Tsukui-machi, Kanagawa Pref., August
9, 1983; M. Kopavasur leg. In the collection of the Kanagawa Prefectural Museum.

POLYCENTROPODIDAE

Kyopsyche Tsupa

Spurs 3, 4, 4. Intermediate tibiae and tarsi of the female scarcely dilated. Antennae
stout, basal szgment bulbous. Maxillary palpi long; first and second segment short
and stout, third long, fourth shorter, fifth as long as the others united. Anterior wing
with apical forks nos. 1, 2, 3, 4 and 5: discoidal cell short; median cell longer than
the discoidcal cell. Posterior wing with forks 2, 3 and 5; discoidal cell short and tri-
angular. Sc and R connected towards the apex and froming a small fork. Genitalia
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complexity. Clasper rather long and slender in the male.

Kyopsyche tsukuiensis sp. nov.
(Figs. 8-11)

Male: Length 5 mm. Color yellowish brown, the hair brown and membrane of the
wing yellowish brown smoky. General structure typical for genus. Genitalia as in Figs.
9-11. Ninth tergite broad and short, acuted at the apical margin. Tenth tergite long,
slender, divided into two short lobes. Cercus very long and narrow, with many long
hairs, armed at the apices on the apical surface with stiff bristles. Clasper, from
above, very long, inner margin projected inwardly, with a few stiff bristles. Aedeagus
divided into two parts; upper part chitinized, very slender, lobe-shaped, pointed at
the apex; lower part stout and short, membranous, basal portion very stout.

Holotype, male (7265); Konomazawa, Aone, Tsukui-machi, Kanagawa Pref., July 13,
1983 ; M. Kosavasui leg: paratype, two male (7265a,b); same locality as holotype; M.

8

Fig. 8. Venation of Kyopsyche tsukuiensis.

Figs. 9-11. Male genitalia of Kyopsyche tsukuieneis. 9, lateral aspect ; 10, dorsal aspect : ’

11, ventral aspect,
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Kopavasur legs. In the collection of the Kanagawa Prefectural Museum.

This species is second species from Japan which belongs to the Genue Kyopsche.
HYDROPSYCHIDAE

Hydropsyche Picter

Spurs 2, 4, 4. Maxillary palpi with very short basal segment; second in compari-
sion very long; third and fourth about equal; fifth as long as the first four together.
Anterior wing with apical forks nos. 1, 2, 3, 4 and 5 present; discoidal cell short and
broad. Posterior wing with forks nos. 1, 2, 3 and 5 present, no. 1 always small, dis-
coidal cell always closed ; median cell present. In the anterior tarsus of the male one
of the claws is shrouded in a dense mass of hairs. Intermediate tibiae and tarsi of
the female flattened and dilated. In the male genitalia there is always a strongly
chitinized prolognation of the ninth tergite and a pair of slender, two-segmented
clasper. Aedeagus generally prominent, sometimes with lateral, angular projections
befor the apex.

Hydropsyche difficultata sp. nov.
(Figs. 12-13)

Male: Length 5.5 mm. Specimen various of light brown. (The specimen was preser-
ved in alcohol, so that in life it was proably a much darker bronw). General structure
typical for genus. Genitalia as in Figs. 12, 13. Ninth tergite wide, long, apical margin
produced widely rounded at the apex. Tenth tergite, from side, finger-shaped, the apex

Figs. 12-13. Male genitalia of Hydropsyche difficultata, 12, lateral aspect; 13, dorsal aspect,
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with long bristles; lateral margin crooked. Clasper two-segmeted; very long, slender;
basal segment much longer than the apical segment, apical portion curved inwardly ;
the apical segment slender, curved inwardely. Aedeagus with the apex divided into
an upper and lower portion, the upper thinner than the lower, rounded at the apex.

Holotype, male (7262) : Konomazawa, Aone, Tsukui-machi, Kanagawa Pref., July 13,
1983 ; M. Kosavasur leg: paratype, male (7262a) ; same locality as holotype, M. Kosavasur
leg. In the collection of Kanagawa Prefectural Museum.

RHYACOPHILIDAE

Rhyacophila Picrer

Spurs 3, 4, 4. Antennae slender, as long as or shorter than the anterior wing ; basal
segment stout, shorter than the head. Ocelli present. Maxillary palpi alike in the sexes,
five-segmented ; terminal segment not articulated; the first two segment very short,
the following segments long, cylindrical. Wings elongate, vestiture variable. Discoidal
cell in both wings closed. Anterior wing with apical forks nos. 1, 2, 3, 4 and 5; R
gnerally forked at its apex. Thyridial cell always present. Posterior wing shorter and
narrower, forks variable, but at least nos. 2 and 5 present. Aedeagus is composed by
a cup-like or broader base. Tenth tergite may be a simple structure, often divided into

a apir of lateral lobes.

Rhyacophila ishihanaensis sp. nov.
(Figs. 14-15)

Male : Length 6.5 mm. Color dark brown, the venter slightly lighter than the dorsum,
the wings deep smoky. General structure typical from genus. Genitalia as in Figs. 14,
15. Ninth tergite long and stout, taper to a point; apical portion divided into an upper
and lower lobes, lower lobe slightly longer than the upper, with many bristles. From
above, tenth tergite nearly tonge-shaped. Clasper two-segmented, slender; basal seg-
ment longer than the apical segment; the apical segment, from side, bottle-shaped,
apical portion clothed with short bristles. Aedeagus large, composed of a slender lobes
and stouter lobes; slender lobes pine-shaped holded in clasper; stouter lobes divided
into an upper and lower protion, upper portion chitinzed, lower portion membranous.

Holotype, male (7305); Ishihana River. Aikawa-machi; Sado Isl., Niigata Pref., Au-
gust 22, 1983 ; M. Kogavasur leg. In the collection of the Kanagawa Prefectural Museum.

This species belongs to acropedes group.

LIMNEPHILIDAE

Neophylax McLacuran

Spurs 1, 2, 4. Ocelli present. Antennae as long as the anterior wing, the basal seg-
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Figs. 14-15. Male genitalia of Rhyacophila ishihanaensis; 14, lateral aspect; 15, dorsal aspect,
Figs. 16-19. Venation and female genitalia of Neopylax japonicus; 16, venation; 17-19, female
genitalia; 17, lateral aspect; 18, dorsal aspect; 19, ventral aspect.



M. Kosavasni : Descriptions of Several Species of Trichoptera from Central Japan

ment longer than the head. Head with a small pair of warts between lateral ocelli and
posterior warts. Anterior wing hairy, narrow at base, widened toward the apex; 2 A
complete ; Sc not ending in an oblique cross-vein. Apical forks nos. 1, 2, 3 and 5 pre-

sent. Posterior wing with M;,. undivided.

Neophylax japonicus Scumip
(Figs. 16-19)

In 1964 Schmid described as Neophlax japonicus the genitalia of a male from Japan,
but female undescribed by Schmid. This place deals with the female of japonicus.

Female: Length 8.5 mm. General structure typical for male. Genitalia as in Figs.
17-19. Tenth segment from the side obliquely truncate apically, its lower apical angle
rounded ; the basal portion with clow-shaped lobes. From side the dorsal plate long,
stick-shaped, rounded, at its apex. Internal structure as in Fig. 19. Cerci wart-shaped,
clothed with short hairs.

1512, Konomazawa, Aone, Tsukui-machi, Kanagawa Pref., Oct. 26, 1982; M. Ko-
pavasur legs. In the collection of the Kanagawa Prefectural Museum.

LEPTOCERIDAE

Leptocerus Leacu

Spurs 2, 2, 2. Antennae more than twice the length of the anterior wing, those of
the males somewhat longer than those of the females. Anterior wing long, narrow.
Posterior wing with a broad anal area. In the anterior wing Sc apparently ending
shortly beyond the level of the cross-vein r; the discoidal cell long and slender. Tenth
segment divided in some species and undivided in other. Clasper two-segmented, api-

cal segment often forming a fork with the continuation of the first.

Fig. 20. Venation of Leptocerus complicatus.
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24
21

Figs. 21-26. Male and female genitalia of Leptocerus complicatus. 21-23, male genitalia; 21,
lateral aspect; 22, dorsal aspect; 23, aedeagus; 24-26, female genitalia: 24, late-
ral aspect; 25, dorsal aspect; 26, ventral aspect.
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Leptocerus complicatus sp. nov.
(Figs. 20-26)

Male: Length 8.5 mm. Color dark brown, the hair also very dark and membrane
of the wing dark smoky. General structure typical for genus. Genitalia as in Figs. 21—
23. Ninth tergite, from side, divided into two long parts, lower part bean-shaped, acu-
ted a the apex; apical margin of upper part sharply acuted. Tenth tergite, from above,
divided into two lobes, each lobes sharply acuted at the apex; basal portion broaded.
From side, clasper is divided into two long lobes; upper lobe finger-shaped, rounded
at apex; lower lobes slender, acuted at the apex. Aedeagus as indicated in Fig. 23.

Female: Length 8.5mm. Color and size similar to male. Genitalia as in Figs. 24-
26. From side, nenth tergite with a large spine. Tenth segment, from side, stout, thamb
—shaped, rounded at the apex. Internal structure as indicated in Fig. 26.

Holotype male (7321) and allotype female (7321a): Konomazawa, Aone, Tsukui-
machi, Kanagawa Pref., May 26, 1983; M. Kosavasur legs. Paratype five males; same
locality as holotype, M. Kosavasur legs. In collection of the Kanagawa Prefectural

Museum.
Setodes R amnur

Spurs 0, 2, 2 or 1, 2, 2. Antennae one and one-half to two time as long as the
anterior wing, basal segment not longer than the head. Aneterior wing long and
narrow, ponted at the apex, with dense pubescence and long fringe. Posterior wing
still narrower, particularly at base. Anterior wing with stem of M present, so that

free main veins are present between convex R; and convex Cu;. M obviously branched.

Setodes shirasensis sp. nov.
(Figs. 27-32)

Male: Length 4 mm. Color pale yellowish, the hair also pale yellowish and membrane
of the wing brown smoky. General structure typical from genus. Genitalia as in Figs.
28-30. From side ninth tergite is long, obliquely truncated at the apical margin. Tenth
tergite, from benath, banana-shaped. Clasper, from side. short and broad, divided into
two lobes, upper lobes stout, truncted at the apical margin, the apical margin serrated,
with long pubescence; lower lobe shorter than the upper lobes clothed with long
pubescnce, the apical margin rounded, with a few spines. From beneath the clasper
is broaded in plate-like. Aedeagus composed by three very long lobes, its structure as
Figs. 28-30.

Female: Length 4 mm. Color and size similar to male. General structure typical for
genus. Genitalia as in Figs. 31, 32. Ninth tergite from side is long, broad, rounded at
the apex. Tneth tergite short, apical margin serrated, with long hair, lateral surface
with pattern of a net. Ventral plate long, sharply acuted at the apex. Internal structure
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Figs. 27-32.

Venation and genitalia of Sefodes shirasensis, 27, venation ; 28-30, male genitalia;
28, lateral aspect; 29, dorsal aspect; 30, ventral aspect; 31-32, female genitalia;
31, lateral aspect; 32, ventral aspect.

11
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as indicated in Fig. 32.

Holotype male (7330) and allotype female (7330a): Shirase River, Ryotsu-shi, Sado
Isl.,, Niigata Pref., August 25, 1983; M. Kosavasur legs. Paratype five males; same lo-
cality as holotype, M. Kosavasu: legs. In collection of the Kanagawa Prefectural Mu-

seum.
Oecetis McLacuran

Spurs 0, 2, 2 or 1, 2, 2. Antennae more than twice the length of the wing, general
pale, without apparent annulations; basal segment as long as, or rather longer than
the head. Anterior wing very long and narrow. Sc conected to R; near the apex by a
thickened cross—vein. R; also thicked apically. Discoidal cell often very long; thyridial
cell long and narrow. Median apparently unforked, Ms,4 arising from the cross-vein
between M and Cu, or sven fused with Cu,. for some distance. Posterior wing some-

times broader than anterior.

Oecetis hamochiensis sp. nov.
(Figs. 33-38)

Male: Length 4.5 mm. Color fulvous, the hair whitish and membrane of the wing
fulvous smoky. General structure ptypical for genus. Genitialia as in Figs. 34-36.
Ninth segment from side very short, middle portion of the apical margin projected
outwardly. From above the tenth tergits is divided into two round lobes, clothed
with long hair. Clasper from the side obliquely truncated basally, apical portion narrow,
finger-shaped. From beneath the clasper is divided into two lobes, acuted at apex.
Aedeagus large, composed by membranous and chitinous part.

Female : Length 5 mm. General structure typical for the male. Genitalia as in Figs.
37-38. From side the tenth segment is divided into three parts; upper part produced
with long hair; middle part truncated at the apical margin; lower part rounded, the
apical margin serrated. Ventral lobe from side long and slender, its apex curved up-
wardly, with long hair. From benath the dorsal plate is very wide, clothed with long
hair, the apical margin projected at middle portion. Internal structure as in indicated
in Fig. 38.

Holotype male (7329) and allotype female (5868) : Hamochi. Sado Isl., Niigata Pref.,
Sept. 7, 1966; S. Sakurar legs: paratype, three male; same locality as holotype: S. Sa-
xurar legs. 39 £, Shinpo River, Kanai-machi, Sado Isl, Niigata Pref., August 23, 1983;
M. Kosavasur legs; 1515, Shirase River, Ryotsu-shi, Sado. Isl.,, Niigata Pref., August
25, 1983 ; M. Kosavasur legs. In collection of the Kanagawa Prefectural Museum.
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Figs. 33-38. Venation and genitalia of Oecetis hamochiensis. 33, venation; 34-36, male geni-
tali; 34, lateral aspect; 35, lateral aspect; 36, ventral aspect; 37-38, female geni-
talia ; 37, lateral aspect; 38, ventral aspect.

13
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On the Trichoptera from the Oshima Peninsula, Hokkaido, Japan
(Insecta)

Mineo KoBAYASHI

The investigation was carried out from 11th to 16th the September in 1982. In
study period, at least 19 species of adult Trichoptera were collected from the study
area restricted to the southern Hokkaido. The adult of Trichoptera were collected by
light trapping with electricity.

The catches represented the following 18 species:

Stenopsyche marmorata, Hydvopsyche nakaharai, Apsilochorema suthanum, Rh-
yacophila sp., Glossosoma inops, Glossosoma sumilaensis, Dinarthrodes bipertiia,
Dinarthrobes complicatus, Apatania crassa, Discosmoecus ezogensis, Neophylax
ussuriensis, Limnephilus apicalis, Limnephilus correpetus, Newmotaulius adumor-
sus, Asynarchus amurensis, Goera japonica, Phryganopsyche lalipennis, Molanna
falcala.
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ANNULIPALPIA
I. STENOPSYCHIDAE

1) Stenopsyche marmoraia Navas

(2. 1~5)

Navas (19200 2L, HYE, FE2Sdk L 2FiTh 525, Urmrr (1907) 7%, McLacuran
(1866) 28 4 v F i bapdk L /= Stenopsyche grisepennis 7%, HAEIZLAHL TV A E L
= e HEAEL, Kimvins(1958) 7%, b ASENZEE T2 S. grisepennis |t S. marmorata
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1907, 1931), il (19300, M (1942), /Ik (1964) 7 & &, JLigEic S. grisepennis
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II. HYDROPSYCHIDAE

2) Hydropsyche nakaharai Tsupa
(3. 6-12)
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INTEGRIPALPIA
III. RHYACOPHILIDAE

3) Apsilochorema sutshanum (NMartynov)

(4. 13-17)

Martynov (193 12L& o Ty A ) = b ik SN-FETH S, HE (1942) 12 57#5H» 5,
Psilochoroma japonica % ic&L 7=2%, Ross (1956) {2 & - T P. japonica |3, Apsilo-
chorema sutshanum @ synonym THbd I D, WS M S, JbiEE » 513 L2 W
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4) Rhyacophila sp.

(4. 18-19)

WDk DA D E STz Rhyacophila \ZH\ O TUIMECROFEE BT Z L3 TE %
VO, ARl Rhyacophila sp. &L 7=,
19 ERERsEPN B3R, 11 IX. 1982, /hER.

IV. GLOSSDSOMATIDAE

5) Glossosoma inops (Tsupa)

(5. 20D
G (1940) 255iERA 5, Mystrophora inops & L Cig#( L 7=2%, Ross (1956) 12 & » ¢,
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Glossosoma inops LFTIESNT=. At HldzA (1976) i CTicskl 7=. (KOH &
WP DL TR ONE, Ik (1982) 238 A %', Aedeagus DIXHKITTWAHDT, T ZIC
Hifr=. (X5 20

3BB 7R EEERAAAT AN L, 11. IX. 1982. R, 208522 1 BREEK
k)i, 15. IX. 1982, /MiEE.

AL BA e, A, PiED

6) Glossosoma sumilaensis Kopayasur

Ak (1982) 2%, A TEERIT & VWL 2FTh S DAL, FZHS H»THO,
i b3S EEERT 2 L TE 7 (EEAEDRII/IE, 19827 [ &).

3BBI8L Y - KAHTARRRATHT AU, 12. IX. 1982, /bEER. 2 L P @ WAL 4 Gl LR AT F1)
BN B, 16. 1X. 1982, /IMpRER.

oy s BA (g, AHD

V. LEPIDOSTOMATIDAE

7) Dinarthrodes bipertita Kopavasui
(™5, 21-24)

ANBE (1955) 2%, WEEFSSR)IIN 2 bRk L 2H T, Zotk, & Q97D), /IME (1983)
HEIZE 0T, B, BE, S bk E Nz dbiE e Hld, Sl TSz,
18 RS AN A ESE, 11, IX. 1982, /hFRER. 2 @D ¢ ReRTEBRARTNT RN, 12.
IX. 1983, /MiE. 238812 @ BIEPR B Ak, 15 I1X. 1982, /INphER.

AR L BA (b, A

8) Dlinarthrodes complicatus Kopavasui

(6. 25-31)

ANbE (1968) 2%, BHBRTIE bR L 2T, 2ok, & (97D, A (1982), Mk
(1983) 7 &I & o T, Jull, AMoGHA SRS SNz, JLiEE T, FHE (1980) 734 Hi
HLEREL T\ B,

18 FREER AT P )| B, 11, 1X. 1982, /IR, 2 9% ¢ FARTESRARTNT R, 12,
IX. 1982, /IR, 283 1L @ BEEBE ST )1, 15. IX. 1982, /IpkiR.

A s BAC (b, AN, UMD

VI. LIMNEPHILIDAE

9) Apatania crassa Scumip

(7. 32-37)

Scumip (1953) LR Lt L 2FETH 5. T8, TERSN A, 46, 08T
BT EPCEE,S

15 22% « EBABAANT AR EdR, 111X, 1982, kiR, 10 @ ARBTEBKARTAT AR,
12. IX. 1982, /MbkfE.

oA s B CltiED
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10) Dicosmoecus ezoensis (Kopavasnr)

([48. 38-44)

AR (1962) 2%, AL A SHFBHIREE L TRl 2 L D Th 545, 20k, Dicosmoecus
McLacuran, 1875, IZIB$ 5 Z EAMML 72T, Dicosmoecus ezoensis |ZEJIE ST~ b
WE 51, b9 —F D. jozankeanus % fNF (1931) HEE#L QA 28, AR
7=, FREEA—FETHZ 9 E ) »HET LI EVREETH B, 4, Wicans (1982) 13, &
iz D. jozankeanus @ synonym (2L T\AA, ZHAIZDOWTLEERID HADT, At
TlE, D. ezoensis L TH<,

1B56RL : WEELIIT 7> 5 1)1, 14. IX. 1982, /IFiEE. 12 @ EHES Bk ki
NI, 15, IX. 1982, /MR, 18 1L @ WAl GHrsefInT FH Eot, 16. 1X. 1982, /NpRiE.

oA BA (o

11) Neophylax ussuriensis (MarTynov)
(9. 45-51

Marrynov (1914) 124 - T, FEIY 2V —5 5 Halesinus ussuriensis & L TSI n/-
T TH 52, Scumip (1955) 12 & 5T Neophylax McLacuiran, 1971, I St /=, bigE s 5
Mk, il (1924 1k - T, win TR E N, %@fyz, A (1942, bk (1964), 1z
(1976) H A, Ll 2 btk T b HHE (1942) 13, JbimEs b N ussuriensis % jifx
15 &R, HEWD S, Halesinus uenoi #Hflié L Taldk L T2 2%, Scam (1955)
I2& T, N. ussuriensis ¢ Synonym TH A I LDV IZSN,

1858522 ¢ FREER MmATapy )l Bof, 11. IX. 1982, /IbkER. 138 @ FARTERFARITHT IR
NI, 12. IX. 1982, /IiEER. 10 : HEE AN 45 v+ 1)1, 14. IX. 1982, /IR, 599
D BPEBERO G, 15, 1X. 1982, /AR, 4SS 7 L2 1 WIIED 4 =R e R -
i, 16. 1X. 1982, /FEER.

ST EYAY—, By AU, AR dbiE

12) Limnephilus apicalis Marrynov
(I¥410. 52-58)

Martyrov (1914) 28, ey <~ )7 2 b, Jfix AT Limnephilus sp. & L Cidikl, L.
corrptus ThHHUREMEZ /REL T 5, L2rL, Marrynov (1924 13, ZOFfE#%E L. apicalis
LT, BRELE. b2 EH»bIE, BEFTHOLEIA L. apicalis \3idk SO0 o7z
B, AR ARG Iz, BS 22 L. apicalis #5803 T EDTE 1=,

18 : BRI B A, 15, IX. 1982, /IpRER. 12 @ WIMARS&: M) 22 R A R B0 10T,
16. IX. 1982, /IkEE.

A gy <) T A ki)

13) Limnephilus correpetus McLacuran
(X11. 59-62)

McLacnran (1880) 7%, 7 a— A biffilc & > T L 2FiTh 5. HoitElE Martynov
(1930) 12 &> TB I mbilz, b ED2 B, R (1904) 2 wl& TILimE 2 5 fdek L 720
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Z D%, Urmsr (1907), 50 (1914, 1915), il (1924) HIZ & - TILiEE 2 H sk Sz,
EEM (1942) b, A, PUE2 S L 2. EMMETIE, bk (1964 2SILiEE 2 S
SEERL 2o

18 JEMIAR S T LR A FUBI) 0%, 16. IX. 1982, /IMAER.

BAF VR T, oAy, Ta—n, HA Chigs, AN, mEED

14) Nemotaulius adumorsus (McLacurLan)

(K12. 63-70)

McLacuian (1866) #°, Glyphotaelius adumorsus &1L T, bAED L EEHL -2 THS
2, ZORFEMITRETH S, A2 Hidkek (1904) 2491w CadkL, Ulmer (1907 &
e 2 HRLER L D, ok, A (1914), EHE (1942), 1z A976) H2¢, b,
AP, JuM D HEEEEL T B, Scamip (1955) 1, Afliz Nemotaulius Banxs, 1906, 12 L,
Nemotauliu (Macrotaulius) admorsus L 1 7=,

13 RARTEARTIT AR, 12 IX. 1982, /IR,

AN T, Yy Yy, BA i, AN, JuD

15) Asynorchus amurensis ULmer
(13, 71-74)

Urmer (1905) %%, 7 2 )~ Limnephilus amurensis & L CiLaE L = TH 2, L
W 513 Uimer (1907) 2390 TEESkL 720 20, PR (1915), 1L (1924), #akf (1931,
EHE (1942), NHE (1964, 1z (1976) 5 &, LimEA» HEEkL T b Scamm (1954)
VbV A 513, Asynarchus sachalinesis (3308 L T V5208, A. amurensis 3tk L T
WE Al FREL ZZEEARTPICNE, LA TH S ERERED D LT E 2,

18 BYERE AT A, 15, IX. 1982, /IMiER. WHBERS GUrEfa F5)1 Eu, 16. IX.
1982, /INPAEE.

VII. GOERIDAE

16) Goera japonica Banks
(X14. 75-78)

Banks (1906) 7%, b2 E» L& L= LD ThH B4, s Kawana il TH B 75
T, 3o Y LAEYANEH L 2T, ek (1931) 13deimE, AN, MHE, Jua b EigkL,
HH (1942) VFdbigEblaho FIR o o ing T, ks S L0 L T B,

19 0 BRI mpy ) B, 110 IX. 1982, /MR, 2858 4 L2 @ fARTHSRARTHT AR |
12. IX. 1982, /IkE. 280  @EESEH 4 51> 7 1)1, 14. IX. 1982, /iR, ESHCERE
BokfacE ], 16, IX. 1982, /AER. WIREEDS EEIERIRIFAII L5, 16. 1X. 1982, /IR

VIII. PHRYGANOPSYCHIDAE

17) Phryganopsyche latipennis (Banks)
(Fig. 14. 79-81)

Banks (1906) 2%, Wi W75 Phryganea latipennis &L Tt L = TH 3, Marrynov



Bull. Kanagawa Pref. Mus. No, 15 March 1984 21

(1924) 1 P. latipennis % ¥ 4 7 & L C, Phryganopsis &\ ) Pi@z ik, Phrygano-
psis latipennis L 1L 7= Z D, Tsupa (1942) 13 Phryganea (Phryganopsis) latipe-
nnis &L T\5, Kimmrs (1950) 137 v H 4, ¥YvX*Aa, Earwnd Phryganopsis lati-
pennis subsp. 0L =28, Z DB, Phryganopsis latipennis THAI L2 Wbdl-. %
7=, Tsupa (1951) |3 Neuronia (Phryganopsis) latipennis & L T\ 3, Wiccins (1959)
i3 Phryganea latipennis % 8§ 4 74 L L C, Phryganopsche 2Hl% L, Phrygano-
psche Wicoins 29 4 7HEAR L L T, Phryganopsychidae 2\ FH L\ VB % AlEL, AFE
% Phryganopsyche latipennis (Banks) & L7z FMNLE, Ross (1967), 2L (1972)
54 Phryganopsyche latipennis % I\ T\ 5%, @M (1942) 13425 08 L, LZA
(1976) 13 AbiEE 2 HRLER L T v,

18 WSS T LR FBIN ok, 16. IX. 1982, /VFREE.

T T vH s, vy Fa, v, OA b, AN, PUED

IX. MOLANNIDAE

18) Molanna falcata Urmer
(1% 12. 68-70)

Urmer (1908) A3z Hatd L 7=FiTH 5. Tsupa (1942) 13, AN, JLMlich=->T
G LTOA T EEBL AL TS, Ulner (1927) 13038 R E 5, Molannan er-
vos FidE L TV A A, SREL = MHEAI LI S 2012 Molanna falcata THh 5,

190 AR AR R, 11 IX. 1982, /MkfE.

AR BHA Ak, AN, LD

5 A X ®
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Xl 2. 1-5, Stenopsyche marmorata OHFugk. 1-2, Mt 1, {UFG; 2, &, 3-5, I : 3, I ;
4, 0, 5, PEmE
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X3.
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6-12, Hydropsyche nakaharai OFERSS. 6-9, M6, [IE; 7, %M. 8, 9, %M.
10-12, ff : 10, W@ - 11, FF00; 12, JEm.

25
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X 4.

EEDBMHAIZONT

st A U

14

13-17, Apsilochorema sutshanum OGNS & Mk, 13-15, Mt : 13, Al ; 15, 5@ ; 15,
fEkG. 16-17, I : 16, {AIE ; 17, [Efk. 18-19, Rhyacophila sp. O E5izs © 18, I ;
19, .
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[ 5. 20-24, 20; Glossosoma inops Of

LETH

i,

T

Wi ; 22-24, I : 22, Mim; 23, F5H0; 24, JEMAL

27
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¥ 6. 25-31, Dinarthrodes complicatus OHGEgT. 25-28, Mt @ 25, {Alm; 26, Fifi; 27, & ;
fe2Eflm. 29-31, i 29, flEm; 30, Fm; 31, fEm.
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X 7. 32-37, Apatania crassa OHEFIRE. 32-35, Wi 32, I ; 33, A ; 34, B ; 35,
. 36-371, M 36, A ; 37, i 371, BEM.

%

29
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8. 38-44, Dicosmoecus ezoensis MD'EFtzs. 38-41, M : 38, {HIE ; 39, I50fi; 40, &L ;
41, BXEFIE. 42-44, M : 42, (U ; 43, FF00; 44, JE.
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9. 45-51, Neophylax ussuriensis O/:5iips. 45-48, [ : 45, {l; 46,
EfIFeE. 49-51, @49, fiE; 50, ¥m; 51, JHM.

b

T

47, HEIH; 48,

31
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ANPE @i R O B

[X10. 52-58, Limmnephilus apicalis OEJ.
55, [T, 56-58, If 56, M ; 57, ¥

BOEBHAIZDNT

52-55, M :52, {HlfE ; 53,

=

bl

I 54,

i ;
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11. 59-62, Limnephilus correpetus OMf5tzs. 59, {l[f; 60, 1% ; 61, [&

ZHMH.

i ; 62,

w

33
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[X12. 63-67, Nemotaulius adumorsus OME5Ees. 63, [ ; 64, #4if; 65, [ ; 66, &
; 67, [&2%7F. 68-70, Molanna falcata O 5%, 68, i ; 69, M ; 70, BEH.
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[X13. 71-74, Asynarchus amurensis

35
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B14. 75-78, Goera japonica O'3ligs. 75-76, Mt : 75, {HE; 76, m; 77, fEm. 78-79,
Ie: 78, A¥m; 79, IEiE. 80-81, Phryganopsyche latipennis DOWEEGEEE. 80, 5 ; 81,
FE .
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Abstract

The most pronounced changes in marine environment of the Japanese Islands during

Postglacial Period are sea level changes and climatic warming. The postglacial trans-
gression is named the Jomon Transgression in Japan, during which the sea invaded into
lowlands and valleys and formed a new shallow sea areas.
The shallow sea deposits accumulated in these areas contain a divese molluscan
fauna. The purpose of this study is to synthesize the historical and geographical
changes of the molluscan fauna in these marine deposits along the Pacific coast of
the Japanese Islands, and to clarify the relationships between these changes and the
changes of environmental conditions. The study will present basic informations on
paleoecology and paleobiogeoraphy of benthic animals of older ages.

Restoration of the shallow marine environments during the Jomon Transgression
was made based mainly on basement topograhy, and horizontal and vertical distribu-
tions of the sadimentary facies. There are large amount of radiocarbon datings for
the deposits, which are very useful to correlate the biological and environmental events
and to discriminate local and regional processes.

There can be recognized 11 association types among the molluscan fossils in the
postglacial shallow marine deposits. They are characterized by certain combinations
of species and found in the spscific sediments and places in the restored marine areas.
Among them, the tidal flat association and inner-bay sandy bottom association are
widely distributed in many inner-bay deposits throughout the Pacific coast of Japan.
However, the associations show some compositional differences in regional and local
scales. The regional difference is considered to be caused mainly by climatic gradient.
The local differences are induced by topography, types of sediments, sedimentation
rates, and other local conditions.

The vertical change of the association types are concluded to bz controlled by the
pattern of sea level change.

A rise of sea level during 4,000 years from 10,000 years B. P. to 6,000 years B. P.
is estimated to be 40 m (1cm/year), while the level has remained relatively stable
after the maximum phase of transgression. The period before the maximum phase
was the age of deepening of the sea, and the sediments were predominantly muddy.
The molluscan fauna in this period was dominated by muddy bottom associations with
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tidal flat associations in the basal and marginal sediments. In contrast to the earlier
period, the sediments after the maximum phase were dominated by sand which recla-
mated the marine area as deltas and long shore bars, and the sandy associations be-
came predominant.

The molluscan fauna in the postglacial deposits contains some species which are

now living only in the areas warmer or colder than the place where the fossils were
found.
Through the examination of the geographic and stratigraphic distributions of these
species we can trace the history of faunal migration caused by the climatic changes
during Postglacial Period. The warm species can be grouped into three species groups
based on their ages of the first appearance and geographic distributions. None of the
species has an intermediate distribution pattern. The tropical elements now living in
the south of Kyushu or Taiwan appeared in southwest Japan at about 7,000 years B.
P. and reached South Kanto at 6,500-6,000 years B. P. The subtropical species appe-
ared as early as 9,000 years B. P. in South Kanto, which extended their distribution
to northern Honshu at about 6, 000-5,500 years B. P. In Hokkaido, the third group of
warm species appeared at about 7,000 years B. P. in the Japan Sea and Okhotsk Sea
coasts, and 6,000 years B. P. along the Pacific coast. They are the warm temperate
elements now widely living in the Japanese waters except Hokkaido. They disappzared
at around 4,000 years B. P. from Hokkaido.

The age of the maximum spread of these warm elements indicates Hypsithermal
Period, and is concluded to be at about 6,500 to 5,000 years B. P.. Species belonging
to one group appeared throughout broad areas within a relatively short inteval. This
may suggest that the shallow benthic species are able to spread immediately when a
suitable environment is given. On the other hand, the age of disappearance differs
among spcies, and is seemingly related to their different limits of tolerance to the

environmental deterioration.

Zusammenfassung

Die stirksten Verdnderungen in der Umgebung des Meeres der japanischen Inseln
wihrend postglazialer Pericde sind die Schwankungzn der Meereshéhe und das klima-
tishe Warmen. Die postglaziale Transgression heitt die Jomon Transgression in Japan
und wahrend ihrer griff das Meer Trieflinder und Tdler an und bildete neue neritis-
che Flichen. Die in diesen FliZcher aufgehiuften neritischen Ablagerungen enthalten
eine verschiedene Fauna der Molluske. Es ist das Zweck dieses Studiums, die historis-
chen geographischen Verdnderungen der Fauna der Molluske in diesen Meeresablage-
rungen an der pazifischen Kiiste der japanischen Inseln entlang zusammenzufassen
und die Beziehungen zwischen diesen Verdnderungen und den Verdnderungen der Be-
dingungen der Umgebung aufzukldren. Das Studium will grundlegende Informationen

iiber Paldookologie und Paldobiogeographie benthischer Triere dlteres Zeitalters bieten.
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Die Restauration der neritischen Umgebungen wihrend der Jomon Transgression
wurde gemacht, hauptsichlich auf Topographie des Grundgebirges und horizontaler
Fazies gegrindet. Es gibt viele Radiokohlen-alterbestimmungen fiir die Ablagerungen,
die sehr niitzlish sind, biologischen Umweltereignisse zu vergleichen und lokale regio-
nale Prozesse zu unterscheiden.

Unter den Fossilien der Molluske in den postglazialen neritischen Ablagerungen
koénnen 11 Typen der Gesellschaft erkannt werden. Sie werden von gewissenen Ver-
bindungen der Arten charakterisiert und in den spezifischen Ablagerungen und Orten
in den restaurierten Meeresflichen gefunden. Unter ihnen verbreiten sich die Gesells-
chaft trockenfallendes Kiistenvorlandes und die Gesellschaft sandiges Bodens der In-
nenbucht in der genzen pazifischen Kiiste von Japan. Aber die Gesellschaften zeigen
einige Unterschiede der Komposition in regionalen lokalen StZben. Der regionale Un-
terschied scheint, hauptsichlich von klimatischem Gradienten verursacht zu werden.
Die lokalen Unterschiede werden von Topographie, Typen der Ablagerungen, Gesch-
windigkeiten der Sedimentation und anderen lokalen Bedingungen veranlaft.

Man folgert, daf3 die vertikale Verdnderung der Typen der Gesellschaft vom Muster
der Schwankung der Meereshohe kontrolliert wird. Ein Steigen der Meereshohe wahr-
end 4,000 Jahre von 10,000 Jahren B. P. bis 6,000 Jahre B. P. wird auf 40 m (lcm/Jahre)
geschétzt, wahrend Nirellier relativ fest nach der Maximalzeit der Transgression bleibt.
Die Periode vor der Maximalzeit war das Alter der Vertiefung des Meeres und die
Ablagerungen waren tiberwiegend schlammig. Die Fauna der Molluske in dieser Periode
wurde von den Gesellschsften schlammiges Bodens mit den Gesellschaften trockenfall-
endes Kiistervorlandes in den grundlegenden marginalen Ablagerungen beherrscht. Im
Gegensatz zu der fritheren Periode wurden die Ablagerungen nach der Maximalzeit
vom Sand beherrscht, der die Meeresfiche als Deltas und Nehrungen trockenlegte, und
die sandigen Gesellschaften wurden iiberwiegend

Die Fauna der Molluske in der postglazialen Ablagerungen enthilt einige Arten, die
jetzt nur in den wiarmeren oder kilteren Gegenden als dem Ort leben, wo die Fossilien
gefunden wurden. Durch die Untersuchung der geogrophischen stratigraphischen Ver-
breitungen dieser Arten kénnen wir die Geschichte aufspiiren, die wahrend postglazia-
per Zeit von den Klimainderungen verursacht wurde. Die warmen Arten konnen in
drei Gruppen der Art eingetailt werden, auf ihre Alter der ersten Erscheinung und
geographische Verbreitungen gegriinret. Keine Art hat ein Muster dezwischenliegen-
der Verbreitung. Die jetzt im Siiden von Kyushu oder Taiwan lebenden tropischen
Elemente erschienen in Siidwestjapan ungefdhr 7,000 Jahre B. P. und erreichteten
Siidkanto 6,500-6,000 Jahre B. P.. Die subtropischen Arten erschienen so frith wie
9,000 Jahre B. P. in Siidkanto und verbreiteten sich bis Nordhonshu ungzsfdhr 6, 000-
5,000 Jahre B. P.. In Hokkaido erschien die dritte Gruppe warmer Arten ungeféhr
7,000 Jahre B. P. an den Kiisten des japanischen Meeres und des Ochotskischen Mee-
res und 6,000 Jahre an der pazifischen Kiiste entlang. Sie sind die warmen maéafigen

Elemente, die jetzt weit in den japanischen Wasser aufRer Hokkaido leben. Sie versch-
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wanden ungefdhr 4,000 Jahre B. P. von Hokkaido.

Das Alter der Maximalausbehnung dieser warmen Elemente zeigt die Warmeperiode
an und man folgert, def3 es ungefdhr 6,500-5, 000 Jahre B. P. sei. Die zu einer Gruppe
gehorenden Arten erschienen in ganz breiten Gegenden innerhalb relativ kurzes Ab-
standes. Das kann eingeben, dafl die neritischen benthischen Arten sogleich sich
ausdehnen koénnen, wenn eine passende Umgebung gegeben wird. Auf der anderen
Seite ist das Alter des Schwundes unterschiedlich unter den Arten und scheint sich
auf ihre unterschiedlichen Grenzen der Toleranz gegen die Verschlechterung der Um-

gebung zu beziehen.
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PR SN S s, RO RS, HAVEEAYVELLERE, Ing
HASTA & IICHERL =8 THh 5. THIZHERIOUCHEN DL LI BT b,



48 Faks o BARBIESIZ B 2 ok o M FUETRESE

ZOWH LA & o THBIL 2o, 2048, YW £, EERTOHIER %I
Hir & OWEIEHOUAEDOTRLE, HPEL DR EICL o TEHLIEL D
uTbﬂxwLMM%uﬁmﬁLW&%m%w B, hinﬁmwﬁﬁ NEBIZFEET 5
=N, INERORT 25T, D354 7KL T, ZNThOMIEL ZO%ERE
JTL, BMEBES T B,

2. BENWAEAZOETEATHEEORERF

BIENAMONEL, #0EEOERIEE TR VHMITHY, e RT3 RIETH 5,

=i mEE A, MSOBEEICBIERE &L TUER SN NBOEICHES U ZD
I & HERE IO H i 2 BT 50 OO MR RE DL EROMIE % K 21277 T,

BlfE, ZoHgoopE Eicidit / SO O & o) & Z SRR, AW,
TR, ELOBEFNE LU TFUNZErALN, ZOHTIZIEEN TS 2R
BOFIETAHIED, K=V Y 7EROENT 25 S22 8o T d (fks, 1972; 1974;
1975). S Hiz, I b OB HA~DIERS, MBS HRSEM 1157 5 i EHER Y
RO RA CRFIEAD, 1969) 123785 Z L3 > T B, TORE, KEFI100~130m >
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A, BEEROEFTCHRSN TN D, BEITEEICHRZ S > 28N Rba%2 2 &4,
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AEEEERE  CORERMRKEA LICEFL TRE SN A A~ 41, 7Y
12FEEEL, EDlccHAX, HE/TVHF, FITHYUIREF Y TDFTI ALY ELF F
BAOLN D, FEEBEIIAAA RN X, DEAHL, = VALHA, ©ITH Y5 ED
AL TD (RE, 1972; kel « KR, 1974, =i EEmEilosiznsg G AR, #E
15, HANEENEE) T, WO SR T TOWRBEDILLEREN TS Y, ZOREE
A FHEBIT S (R, 19745 1976 #28 « A, 1974). HEEANTYH, BHRAO 2 HIE)
BELETIORENED LN (B, 1973 I TL X7 X4 Y EFXHELADNDIT L
I3EH S 5,

YLl 6 fEHE & i) —F 7213 THIBLL =Mt A, BROBESHEOHTHT S &)
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12, BB LI IEEEI E T, KPR SRR E FIC R m b b (K
2)e TbbINbDORED, MSGEEMRONDE « EERBRERETIHETHIEF A
Bo B DOREIX S 1O NGRS O ff 2 70 JEUE & RR 2 7 ERAOATIE C HBLL . T
B OE T & AE 2 WA DI TN TH 5o

2. HFEEFICHALNBXZOMDAREHE

Pl 6 BHEIZNZ, Inblo~dudmEizding, FERSHBICRZ2L T L)
7 BEE DS DM AR E P IZEEd b Do
R EE © ABGE (Marpa, 1978), %EEWEL(Wi# 1982; 48, 1983), T AL
PhTEE GBI, 1983) T, gALFRRE G DA EI T\ VY L Y TR & < o
BIREIZ, W%ZF5 o<t vy IO X a5 %34, REOIVATFY Y avh
EPEEL TEHINTWD, IO a4 & B AR +2 Corll, 19800 Z&nH
NSO THEE SN AIEFBOIEIES L5, ZORFEIZmEDCIRE U CRaliz B3
BrEZ b, WREENSBOPTIORENHEIC L - T, B EDHGEELZL DT L
MHEETH D (RHIE D, 1982). itk T3, WA RIE O Mo BIEIC Z DOREEDL A
S, WCHE & B ALK (ITEIE S, 1981) DIFEIZ & - T, % OFEFILH 9300~9000
ERTHAIENR b > TER, TRABNZAMTIE, HT00EFTHROEEREEIZY< ¥ Y2
o AABEENED b5 (IR, 1983).

FERBEE kTR (RBIT A, 1983), PREBAANG GRRiE2r, 1983) 7t & TiE, /M
BIENSRNEBEOBE R DB 0T T 2IREIL, F73H44, YeawYR, v
IVARXEY ARG E, ToRMOE RICERLTANRMOER (i - i, 1976) oy
5&:%ﬁ%50:nbmkﬁﬁﬁmm?ém%éw%hﬁaimopwﬁﬁmmﬂtofm
W#éﬂﬁ—i WIRARIREICAER T AL A 5 b ), Kb MFR, v3I=F, AUTAN

& (IkEsiE2e, 1983) &, Wl NEEICELTA2F I VAL, YR7H4, $FXE

/$,7/y7/$ ATy =h EDYE (EIZ, 1983) 21H Y, HrxORBIZBY
5%@%&@&%%mmﬂw&ﬁbfm5&/zbnéo%rmmbmé Ay, LEREH
U%“ Lo LB WSOMR B ke CHk B, LT, JRIEEY, REEMTE) 2
e = A SRR EN . T ORFRIZEMIE N =8, I TORE LTI, 20
hfﬁ@wféawobf#ofw Thk R B Z B N G bR SN AREEL D B

AIEEEIEEEE | S (Marva, 1978), #EEWEAN (BT, 1982; 2k, 1983), #if
IR (A « R, 1974) 70 & K& R PIEOWE RS0 T 2 iR E Ty, 2orf
AL B E RTINS 20 & Mied THIREORS H7RIs, Y X744, Fy b VA4, =X0 5
v, vV VYR, bXIXYTHAREDNMOAND L EFEn, KBIRIR 5.
HABOMEFINTR L L&, 1 TEAEPAHLENRHRETH 5. BlfE, ZOREIIFEFE G,
1952) %13 U o KW, HEE L &S K ONEDER D HIE RO N EEKIC A < AT

2. BIERONBRENE IV AKEDORNENEIDIZLLN, TOMNESNEERBIEEL LU,
N TREREE L X BT 5.
ShEETEMRE N O EA LIS T A0 WIE S TEMERE M A DY B 7 2 STk

BEEEDS, EOSMU-TH R mtrﬂmﬁw IAEABND, THIEYH I, TUE, 7EAL, A
754, Ha R EOERFEr O AHET, EHEARE SN THY, Lo b RS,
SMEICT L 72 AT &V )RR KD R s L, IThETICHEEESOnE (A8
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174, 1982) EFRREEFEMOWS Y TEEFICHON T VA, LA InbIdCEMRMT
#967004E1T (GaK-9080), #46400F4 (TH-218) ® b D Th Ao #IEBIZH T 5 Z OREEDpER
W, WINLEEL (AL, Aol E iy, FABE o THAIL T\ 5, iy ¥ T
DT IETHEEL TR EIHEH D

NEDIEERE m«ﬁﬂ@@Mﬁhéﬂh?émm@% O T b, WEZE S 574
X A4, TYXYITAVY, AT VAACEEFEDI VY Y Y ull, FH=Y, 7 7=y, 7
FaAq4mEDPELLE (B« R, 1974, N5 ORIZEDDOOEREY, WiFEOLL
TV BRI OBRERICAERT 2. CTOREZNTFRRERELE &5, I FTOREIIA
BEOHFE )2 ER D= ,b®ﬁ%dﬂ®tﬂfiﬁﬁ%ﬂﬁ%,MﬁMﬁm@~7W®AT
HHLNTNE, SHRBFBOBEREZET A E2LY, STELERSINI I ETHS ),
uimmmwm@¢uwmbnéﬁ% , BUEME L o Lbliz & - THEE S - BBig L Bl
SHTEED, R2IZFT,

3. BEOAE~XBRELOHE

BERTEREEL, RIBEA2 &) 0 ER S BRO TE OfE /) LR O EEIHED,
B R 2 COFEDVERETH B A H A1, F91500~13004FEHTe - BRI TR A & 3k L
BETI3A DN (105, 1679, BIEZ OFEE &R UFEMR 2 R IEEIE, A G,
1983) LILCld, MEDHDHTITTIEEAERDNTLE o5 L BHE =S 2« B s
WEOAKELmETOTETIE, 1963EZ T LA, ~“H*F, UXF¥ b4, Fxv
VI, AFavy s, ARV I=ZFHLa5TEIEESSHL T URITHBEEZAR
7, 1965) ZOHIOTEIL TSN, 194FEORETIILIILAbNZG oz (Bl
1975; 1978,

P I RESRNL ﬁ“&k%ﬁ@%ﬁ%%#@@ﬁﬁ%uum<ﬁmLTmf(%ﬁ,wQD

B, WHBEIN L OWIFES S T TONZ @ EICHERL 720 ZORERIZH USRI FEO S JE
JUFE] 1 2 & BV - 200 T o T3 Loy (B, 1957). JizabapuJ[ W iﬂ{L&n e LVAS
DTHMERERNVT TR TATIEICENL 2. JERIE, BE2D IHVTTRGET A

FE&{2. 1 knoiEiEETh 5. BIAEZ ZI2ik uk%%ﬁﬂﬁ@E%%tWWEﬁﬁ% HeE
SN HENALN S, 1976 8 H o Mk #iff PR O & 5 & (BT M bR aE
A, 1977), WA H200~300m % F TlEFE E L THIR S 2\VMERIKT, 22379 & ENS
FEEL, EXAAHA, FT7 594, svufifnmErt ) NBWENREN D2, ZoOREE
VI DA+ BAGEE mAE ETHAAT 50, ZTNLMEILRELE Y, Y X744, F3 /1
FAA, R FEZR, TAH X ETHERS N ZNERENE,RN T, AESMAT F T

Ht A, SmLETHIRENE ZAHTIRRERFICHRUWN SRS AL, NEBERESRM
CERAELTEAL TS (MT7). 5B, &2 OMERETIIVEE T oo S EREE o R
ThAINTT Y, ARXFHT, BAIHAAGERAELNG . BEOHFEIZEWT Ins
% FUIRE L T AMIED S L TODid, THERFERM M O Th o 72 (A, 1967). —

5, AR OREREIINEBICS V2 A, A F2 ATV ERE, b Ty X7 44,
FIINFAADELLE V. TORT, ZOREREL, IR~z AEEIeiEEI s
Whs UL, [EIISREEEICESE A v b U AL, b XA/ AT, vy v YR, kX
IAYTHAGEEZROTNS, T DR oICRICBR ST, AR E S
A ), BEOPHIICHES SN ZNE LY, HHREFRELPEFEL EAFREICR




F—3. EuBIHEOEERRTED K

. " " S A#JI
weE il gk BREE g AW RR gy meg 8T Sn  ME ST
Heceih we wRoen ! an wmaw e EA L . whe A
icll] R =
Altitude (m) +7.6 +8 -4.5 -4 -16.9 -25.5 -8 -6.2 -11 -10.5 -40.0 -12.3 -14.3
Deposits Gravel sandy sandy sandy sandy sandy i1t coarse silty
: Rock Gravel silt sile 'ud  Mud o Mad 0,00 Mud gy SE Sand  Sand
Species Name
Batillus cornutus . . # $
Haliotis gigantea . o | 7o
A3
Chlorostoma argyrostoma lischkeil| @ e 7R H A4
Omphalius pfeifferi pfeifferi . t AF45
M
Monoplex echo [} 3 HaKs
Ergalatax contractus ° TELEY]
Epicodakia divergens o YIT7THHA4
Pecten albicans @ . 4R ¥H4
Callista chinensis @ # vyt v AL
. #
Paphia euglypta . ° ® 2E L HA4
b/
Tonna luteostoma YL H4
® B
Fusinus perplexus perplexus . 13 FH =
: #
Fusinus verplexus ferrugineus . A+ H=e
Hemifusus ternatanus . S
Dolemena marginata @ o o KaH4
Theora lata . @ . ' ° . YR I HA4
Raeta rostralis . ° . ° 1w FIFH4
" )
Alvenius ojianus Y @ @ L) s Ty A4
Veremolpa micra . . . . ki EAB aTHY
#®
Ringicula daliaris . ° ° ' Y B T A5y
#
Eufenella pupoides . o . Yy
Clathnofenella reticulata ° . HAAEYH
Coleophysis minimus . EATAYTHA
Dosinella penicilata ° Y ® mSHH 2
Paphia undulata ° ° ° ° {3250
Musculus senhousia . ° P PER
Cantharidus japonicus . 3 FITHH4
s . B
Diala stricta . " FEIVRRAEY K.
Australaba picta ° . % vy R
Macoma incongrua . EAYSF Y
Cerithideopsilla djadjariensis ° HUTA
Hinia festiva ° 75 havmH4
Batillaria multiformis ) m Y=
Corbicula japonica o @ . . wibrvs
Potamocorbula amurensis i . . XzafdFEHA4
® ot
Stenothyra glabra x| e I Adwy R
Assiminea lutea japonica . BIF s 2
Fluviocingula sp. AT FYRO—H
l4-C age (y.B.P.) 6730 4320 7420 6530 5070 ca.6300 5220 I0I50 8800 8380 1% C 4 {4 5 B.P
+190 +I00 4165 +100 4220 $290 . +400 +190  +220 FAHE(.B.P)
Gak-~ Gax- N - N - GaK— Akahoya GaX- Gax~ Gaxk- FaxX-
Code No. 9080 5212 3882 2536 9741 Ash 10230 8I9I 9065 10233
. o & = = FI- 5
& g ) o ) aooa G
B 2 & 1 1 1} ] z %
jog o e =1 E_ ﬁ = )
] & 7 @ 5
o . & > - 3 -4 g
& = B B 5 B & g
7 9 S ] # H H a
B & g " 0 o & o o &
o = = S = B o B H
¢ = B, Er 2. B g »
s 8 gk &7 ab E e r
rare

@ abundant ,. common @
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K—7. BHERMEOGIRATKCANERIZB Y 3 AEEOS R (BRiTgmiiseEizs, 19770
SYER, PR $19764F 8 H E i)
1: ABWERSE, 2: WBRENE, 3: W, 4: WE L ME, 5: JB4E

Stz EFEZbns CILE, 1970; EI1Es, 1973).

ABRIEFEER, LRI IICERBEF IR ETEM2 RO =HEL L THHT 52, =il
- BTTEEI O N T & MR IR D1E & A &R - REsBIE L A bR B, /IEF
B TIIEI A SERICPT TORES ~8mDY L VERIEIZZ S HHI, 413251, }VY
714 & FFMRE & 3 A PR T ORESE & LA OAEIREREV AN, ZnlliEod i
VDB RIE 2 S IPE & 70 ) B IEMEREED, —J, B » 1 ToOLIETIZRES Y,
FAINFHA, VAT HA, TAHE, VEHALEF XL L BABRERESZN FNS
5 o) EAE, 19734 3 ~9 H oz, RAOFE).

VRTHA, S PUAA, XA ATHY, ATV ZOMOMNE TEESSH S
N BPEERIFEL, FRUBICB OB (1952) 12d > TR EN T B, FhicL B L
ORI, FREOELE 0 DIERE D, SIS E 2 B 15~20m K TEDEIZ ST B o
Lo, ZOMEDLEEEIE, Y343, 4325V THMIOT SN A REREL Y K
DK EDRBOEHAIGTH S E 02 LI

WEENEDTERE TH AV FL79 %, 17 K4%1E, FEBEEOARLEN & Y BEE
2T, ARFELIOMLE DGR Z T 5 Z LA M5 G, 1957,

NP RS & kR A p oo BRI, MIBOA A (S8, 1967; K « (LE, 19707 &)
P, ERILTIUEEER GEERIZ 2, 19700, B E, INERORB L BEET 3RO
WIFHIC T 5. BEOMEEE T, KIDL IcHEEDOR O E T s +2, BTtk
T OHE, T 7SS AIL E TOFGGERIZ, ~vor 444, Fv{2yd, a5<H



k= 3 Tl J fiok S L 1 K5 = 7 e o T % = e R E as 5

—4.  BOEREORIR AR C AR FUERE BURli@THRRIEe, 19770 SR, FA#II19764 8 A KN
Station No. 1 2 3 4 5 6 7 8 10 L 12 13 14 15 16 17 E:] 19 20 21 22 23 24 2 26
Depth (m) 0 o] 0 0 0 0 0 0 =B =40 =6y -3.0 -7.3 =-2.3 -2.8 -5.8 -6.8 =~5.5 =7.7 -13.5 -13.2 ~7.0 -12.7 -17.1 -14.6 -23.6
Deposits £8 s fs £s £s s S £8 sM M sM sM sM M sM M sM sM sM M
okt auher 3 1 1 2 1 2 i 4 9 i 5 112 6 7 2 13 4 1 2 12 4 2 3 0
of species

Tapes philippinarum 1244 132 1040 344 132 4 72 456 40 80 80 310 20 10

Mactra crossei 348

Reticunassa festva 4

Niotha livescens 8 10

Nididotellina nitidula 110 40 10 20 130 50

Theova lata 1000 1340 580 1230 40 320 80 50 1470

Raeta pulchella 920 10 30 20 10

Macoma tokyoensis 4 40 60 10 10 40 10 10

Musculus senhousia 604 50 320 1440 850 90 10

Lucinoma annulata 10

Fulvia mutica 10 1 1 10 7

Ringula doliaris 20 200 10 10

M : mud, sM :

sandy mud, £S :

fine sand, S : sand
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[X]—8. T2k B ﬁme\FE%Di‘%" BT A QFPEOS (E )R AGE BRI O RARE R
Wm FHANL19734 3, 69H%M)
W@m&ﬂﬁ B AEIEEREE, 1: 5, 2 iR, 3: A, 4 fRbAE,
5 v ME, 6 JERE
Hiratsuka
-

O
5
O

J
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Ga
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Ev

Do

Ae Bo Ce

P Y e
K—9. FRBEBOFZIMEEIZ BV 5 EIRO EZHE RO 5340 CRig- 1L, 19707 b 1E )
A 7/«{%#:,B:#ﬁ* C:HIrwH4, Di~vir 474, E:as<i
{, F:vzaVHAL, G131V L1 AREOM, 2 SERbAH, 3 IOREAR
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N
Go

K5 ZWEREREO/NEEO AEHRZE (i) RKpERBESORATER > b (R

Station No. 1 2 3 4 8 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
>t
W
Depth (m) 2.0 3.0 3.0 2.80] 4.0 540 3.0 4.5 6.5 3.5 30 7.0 7:0 545 8.0 10.0 745 T7.0 24,0 300 7.5 B8 HE
Deposits ssl sS1 sS1 ) sS1 sS1 sS1 sS1 sS1 grs grs sS1 sS1 cs sS1 s1 cS M M sS1 €S cs m
RO
Total number y
: 14 12 12 17 12 14 9 14 16 18 13 13 24 it i 10 17 11 8 8 14 6 3 =
of species
Scapharca subcrenata 1 %“_
Tapes philippinarum 276 1 ;‘L
Niotha livescens 2 2 3 il 1 2 1 2 19 [
ﬁ%
Dosinella penicillata 2 1 1 1 2 1 &
s ~
Paphia undulata 9 2 2 7 3 &=
Fulvia mutica 1 P
Theora lata 4 16 26 2 31 37 3 29 87 3 3 54 43 1 12 34 28 70 172 ‘_E\\T
Raeta pulchella 1 i ol 2 3 7 7 5 20 168 B
Macoma tokyoensis 49 19 12 15 13 1 13 6 5 LI 9 2 11 1 16 6 g
Musculus senhousia 155 64 2 73 8 1 13 6 155 2 4 10 18 i; 137 ”T"‘Q
=
Lucinoma annulata 1 2 1 2 1 3 1 3 2 %Tﬂ'
Pillucina pisidium 2 3 2 3 3 4 5 X 1. 2 1. 9 19

M : mud, S1 : silt, sS1 : sandy silt, S : sand, cS : ccarse sand, grS : gravel sand
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2 ORI « (L, 1970), & Z THLE ®r¢ftgﬁ&a5%avtynv7u&K< B
I LB R ORGE S m~1EmMOPIEIZIE, Favtery =7 VE3EEL, TR M
JE b o & R CREED A ftul/fw\5 GEEFNE 0, 1970),
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NAKDEEPAKE, Tl TEREHD?DOBRBYOMIGE & ADT) & 125N X 2 YR
7 E DRV REMIC L 52 T B EEL LD,

1. ABZOHERSE

T OO BE S A R I L, Wi ﬁﬂi@,%ﬂﬁ®b£*£HL<
<, WA E o T D, EXHDPRFENTE, ZoOHUR LR E T, RO
LR E DL AWEOEPYEBMOZEE L=b L, WEO R RE <R s,

R TE OMEE & Pl EFA R, M, BRI, M O s
DNGBE 7B BIENAD B ENTZ FRIEOE R D EHIZ 20 T RO HEREL TV 3
(B AR, 1929 Fam, 19735 #2458, 1973; WL« Bk, 19797 &), Brom W ciEss
SN AL, “CHERMEIZLY, EnIBUBEREHOLOTHEZ Lo bh->TH
N, FONEORRANINTLEEOITHRZ L T\ B,

BRINOALTIY, BRO—IICABRERESA DN 2T, EVENIZES 3\ 13E

OTELPFEL, ZIIIRE A FESTEA SN, B XWEDIEANAHA, 500 3,
IRTI=TF, AVTALELRADN, InbEELTITEREE, ~=7Y, v 47 %,
HALRTEEPLEINEERELPELL TV L2oL, SRIMEICB O T ERED
TR L 2o TS, ARFT T, AAIFANIPEEEDONIETTH B, TR A
L, FAICHMEASHBIL 20 HURE LD, HEOMOYITTHEY A5 2 &
DTELNEMELEDORAA, AT XHAL, AT VATV LY, FIoHAY TR EORENRE
Ran, L&thfﬁﬁH#m , TERRE & L C26RE R b,

S & MET IO AT, @RNQA& ZHATOKERRE L, IBREONET, Ear
SEBREREOT A4, Y IAA, USHAHI, 4IRSV ANBERERENL L L
DD WHERIZ=H *, "M A4, TRV, 4ARY I = F2EME T A FEBEE L 7 395,
RN OATTIZHAS &, IEROR 2 [k L TZ OS2 2o, 5o m A
Tix, ~~ 7Y, 7#”,/1745%%&? PRGN, BOREM o — e, s
LN HEBIICE S PREFAEHOBIZR - T, MEFRICHTT 220 THh %, 58, g
ATl sl A s A b, T34 T ~Eh4, VFATSF, <Hx, %7 44
VRN R EDD B MEEEN S TL ZOMMOREFIZIE, YR 7754, exH /3
T, 7yr9ﬁ4,ﬁx77/7&&®mﬂﬁmb&5méﬁw&M%ﬁﬁ%néo
WHEEFFEOT 40 S I TofblsTlE, AHIOBIZH > THEE iz 1E o FsE»
LA CTEERBAYER, 19697 &) JEBIZ A E LT/ BB Z BIZNADHFIZT RS T4
WAz T &5\ HHEBEEOSHIII DL ) UM OUEREAN IS L, & Hhaii o9 2 i
T, ZROARFHITE2EEEL T~ Y, YA 75204 ABWERED, Fik-bhr
STHERLCOE (B, 1979, BV OREDAILIZIE, < H %, ~A 44 THESHTS
N3 TEFEENPNTEIICA DN D EIETF THBICA DN 5 IETRIENEIL, JETit
MSCEEDY M - TH L 2V, BIEINATEROTINICE T OBIENAOFIZEBL Tz
FTE (B, 198200, d, HEBEETLER LB LYo, #2800, AEN, )7
E DTN OOE IS, BB B 72 (R, 1982), ATy /i) clg, B
EDF A 5595 kn Ly AR @B GRS, MR 400 mDL B2+ 310000 A7 2 1ED e
HiciEm b s (EE, 1980). L2rL, Zon 2MoREL, IS0l o Ao+ n
LT, AR & T ORI CEHEERED 2 A 4 2119 21T, T hI12kE A SRR
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s, FLSHETH B,

IO EYITHFEEORIFE LR TIE, ARNEDOHHIZCKELE D LLN S, DL ) 7%
FERIL, YR OREOENEMIEOEVNZ L2 LDEEL LN B, THREIITIE D25 B
ICEVWVEREEE Y, BHOFEEIZEL oIz L, HEECIEE 72 B GRS T, B
MO EAIZB b T2, TOE I RERN L AL SNEREE LT, Wit
AT A EORE &, llniquO)Eh‘/J‘/Kbﬂé Thubb, FEEHEOEEC AT =lE
T2 FIRIEREDTE NP ALY a0 b 72 20123 L, BRI TR RO RIERS OWE TR &
nfﬁn,%ﬁﬁmmﬁwwﬁ%Mﬁf?b CEESN, IR 200 KEOWHUEE ST
BRI i e IEA Sz E 2 b b,

2. BUWARRODHZXBOARKE

HELSE) G i) S ARV I %ménfm~m@$%WT%0,A% A 4969 12 & - T,
SERF RO O F LS, IEOEBLIHL2IZ SN TTOE, LaL, F72UCHERE
BEAS5012 70 4, ZOMEIRFEEL T, I TosEiE (IR « i, 1969 ; 13 2,
1979; “kiIw, w%)%;U%%@%*‘iofﬁé%#téntﬁWWE%ﬁ%#%
HEEEOITHEEZHI < EHIID & Jic

B HEFE D i 2 Bl ar,  BEIRICHT < iLiﬁﬁ/( , BUEDIGRFEIZZ 5 T5 ~ 650 s
% 5 KM - W7, 1968). D RICEHEREELH Y, R L FEOE AT T =1
OITFTH Do T OB TIIAT 2 O O OTFEFTI U2 B 2 < JAOHIPHICHh 72 5 ¢, #i T
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JiE A, 1982), ﬁwﬂ(&aofwfp&ﬁbﬁé it,er%zﬂ AN, g1,
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TH Y, FIIclBle s AR L 4 [ —ofid ik z OTW50%37t7A77W
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3. v Imz#I AERE

B, Y v I/ (Yoxovama, 1911, 1924) ~CHE1S 3L A 5eEtt &~ = b A

DHEHT A ETHEATH Do Y Y TDIEKIT Z O CHRIEL S,  £I6500~55004FHif
THdDIEPH > TD EE, 1967 ; Yonekura, 1975; Owmoro, 1976, 1978; REH, 1978; 2
E5 < &4, 1979; FEIE 2, 1979; Fryou, 1982; feA, 1982; A4 E -l ; 1982), HE
MDA & M & Y DU 2 M EX120 & Y127y, fHIEZ s RO A
DPL NBIENBHOALDTERENT=C EDb b, T OEI i‘Vﬁ\E IME L 23 o THEEL
AST=EBTH A, BOHEICHE BMRINEKDEELZ IR T o252 b b,

CDEDFL, FOBIUIBIC ﬁ/jmﬁ%ﬁLTﬁép&T%éoL%%ﬁ/jﬁﬂﬁg
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BNEDIL, HEPLEDOL I GEREL Lo TNEARZ DT ERIINAR I THELZLD
EEZ BN,

e FEpt Lz T 2 /HATIE, BHIZ Lo THAL Shi-fEBEo A ICEE L
Caulastrea tumide HHix AL =Y, RBEOABE LIc<A X027 44 VX F 20EE
L, 2Oz KBIZRE L 7= Favia speciosa, Favites favosa 7870 - THEE 70 272
BRI A, WEOE X 3E10en By 1.5 miZET 5,

v Tk Wiﬂﬁu,#ngﬁﬁﬁéﬁi«Lﬁ4 FT7HFN, AFYAIHE, U=
Ax, FURI gL, vV IOMICRET A =244, FFvafhd, 3/H4, 4=
THY, TITHAL, I, FY I AN EOEEEREN LD, EHiv Y IRMHE
HHBROHIZIE, REORBVF A 0%, X5HT5, 6537 F~2T Y, JvEn<T
V&L, NNHOEEOY FFXFEYR, FHYTITEVYER, YeAIYER, AFHAL, Av0O
HAmE, HHEIERECIRIEI R T AL & Fhn, FRRGHEMRE L2, Thobb, Kl
(1953) #83&dE+ % & Do, R#OFE LM< 20T 2 GO s £ T 5T HEOT L
N3, ZOMFAIIN T TONBHRFICIZE A0 T, ¥ THEFGOREEL VR 2,
SR, EEIIUEAR R SHICOVRBEIC ST AL bIT LA ETERTE
e By Y IEOEENL, Y IERBIINAOMII O b LT, e —HEIcE o
LDOTH 5.

mB, BBV AY y IEoTEm &ML, k16~18mitH B, ZOEE»HEy10m B
D2T~28m i i DR E DK, BRIC L 2FAEPROh o7z THIRENED Y Y TDE
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EREE (BRHH, 1963; Hawmana, 1977) &, 471 3 ANIORTELEL » b AT, 4 ¥ IR
R YT RRE FICAER L T2 ﬂE&HUénéo

BEILTE 2 b0 & A BFMIIZIE, Sk sy Tt HRBES T Tl <,
IRV ER LOGHEERECBIIN AT OABWENE, TERELRMTEDORS (BB
1979a ),

R LIS D g - @AW&hmﬁﬂﬁéh FOEIZIZ200 mEL sz 5T RV 88 5]
FORDBTERSINTND B FH, 1979, #EIZIZ A Y "8 A FIZR->TH I AFXTHA,
TAA, A X, oA HAnEAMERE, Alveopora verilliana, Favia speciosa,
Favites favosa 73171, WEADEMIZIE, HTBEO LRBREORSIEILLEYF LT
BER, A AADPELRME TR SN S, 7 FHERLIRMEZ ) MR 3 E > v b 2 LB
LY, vIAKHY, Rv 7 )TH v xEBRETANBERERED, LWOEBIChz > TH
W%, EBHBOIENETHRBERODHRED LA L, ZoREBIcizr<> 74,
TAAA, eAA=E ) hE, HEAIMETIRALNT, Lo dBERBIIZIZERL T
VBB k& 70 2 NI ERES A SN B, HRMEICBY 2 RO 4 2 A4, 4K
FYT, LAY T P UL EIBEERELE o T B, BRI M2 BB OO KT,
BEULOBE v P &Ry, TERENALN S, BEETAMENIE, SO AILIE, Ve
IENDET, BROREKIIZTEREN T 5,

SR COMEICHE L 2 E) A o EL, AEISEIZ L b b T BIEN BET,
LEBOW S LA S /wr&wbﬁ@%ﬁ%#%tw(hmul%w,wﬁ@&ﬁ%%W%ﬁE
WEENRADON D, BOD»LEIIZ Y THHT 5 LEoEIZIE, ~~7 Y, 1 Xx5T95
75 B SR 7 NIETD RS %, it,Jé&A&T@ﬁW& C) FEBECALFEET 3, B
JHEE L, AN RO E 2 EHZT % ) L fElcdh D ah s, FHL S NS EE
BT 200, WOHEAL 2 BEOHIETH Y, L 2 LA o PR i 13 s <
WEEPER SN TEY, MEARHEXDOMAZIILEL TW2nThdEELbN S [
BB E, U < AMEIZHTL 72 BB AW S )L AL D ATLT A5 T ETE %o
INLOBIINAETIIE L2 35S S Y IcESHERL, v Tzl sn g, Biic~
HExETRETATEE, BB AHIAHAL, ARFV T, =741 THEEITLNALA
BEWERELD > T, HEBEADEBE TALNAREEDTHERL TH Ho

bmio r& ClE o TEMHT AR BEMETY, METEELBIZAA T, B0
£ FELZY, WBERICL > GENEICRE2 YR L T, RITAC B OBRE A H
ﬁb,%;vi%a@ﬂ_ébnéé@&WEW%®M%ﬁEELTMEOC@ii&ﬁ@k
DN, SNEICHE L 72 EBEEDO S PIHE TH o 720 THITFRGIIE L IRET OGN,
FRELTHRZ>THOMELZ L AL LEZLDEE V)T ENTE L I, THIZHLLEBERED
BEE T, EOBOPHHIZE> T A &30 ) bon, BOMLL, RO HiES
R o, L bBoOBRBIZHL THRITH I, ZREEL =B S 5 AR O FE
H Tl g o ftia 00 7 <, B S TeB L OMERS > 2 =ois, + v IO
HEEPIREIC o =D Tld Wi s BEbhin b,

PR BEIZIE, EBRZHEAEC 2T AMEVEMELEE T BITNERAES, #8400

HIEREY B2 oML D ARDEOE CHIZEET A, FEIIIE T~ D,
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~30004E0T (GaK-10233, 10200) IZfZ1EL 7= (Ral5iT2, 1983). FEIIHIERICIZ A Ze
L, SMEARDEBELHBLFTIHNMIEIZD 508, BOH»HEEE L, BAOHERDIIMN 7% &
DOHIRIE T HE» b b, FENRE L RPEBIER TR O b b,

FI70004E~55004E 11 (GaK-10200, 10229) OB LTIE, F 7444, y=r<v UK, v %13
VAXX Y RKIpET7 w2 HOGELIENTAEEPEEL TELL, 2hlAior v+ )4
1, YAX7 754, FAI/FAL LY 0 EREERENES D, BHTERIZR -T2, 37,
INLO/NERICIRE -0, XY SR, kb PXR, =S, HUT AL EMMED
RBEIZELT2HAPALN S, Tiobhb, FEIEESF~AEEIREE» S LR LA
BEREICEL T Y, KEO»EY HIFAREOAED, BoRiKbLZl L zRT
(Marsusuima et al, 1983),

VI. RIERELHBAORRERAD - ZRNEE

1. BXHBEICH ) AEREORMNEE

ALY, #910, 0004E-H1 2 & 60004E 1 & CO40004E I 2 2 F940m sk L5 L, Z o
%, BUET TOB000EMIZT K2 ~3mDEINIH o724, BERINIZA S & BIED KT
IZEEFoTQOEEELSFL LN TND (& 2RI A, 1982; {48, 1983a), DA
W LSS & o W IS L T s A o kR L 22 ETh B Y. L L,
ZOBO IR, WIRE2LUCEIZ o Thh, THRICIEELL 28 F2bn
Do TO&I)BRBOEB TR ENT, FIIERL QO B IRIORSE & iz o
EIEDL > TS 2DTHD ) o BIENBTOAIL, ZMINOFREET BHE, NFHORE
FETHRR L = T B 7 &g R & » ¢, WlEICPE S Sk ) R A BEOKE
Eo Tl ENTFHENE, ZOEWVIAARIZEDL IICKB SN TOEZTHS I e &
DETIL, TNFTTOHE JFHE, 1956b ; Osara * Tarra, 1947 ; Maroa, 1978; 25 « 2H,
1980 M3 4, 198272 &), B LU A HMOERNC & - T, OB BT %,

a) BIENWABONE

SRR A, AONE, EETE, SBME, HEEE, SR o 5 EE (T
s A, 1976) mEDOBIINEONETIE, HEHO EFIZETH - T, BRI TRENE
CHEREL Tvde 2L T, TORE® RICiE, BOer SR AT THZE S G0 B
WEAE Y, BRTIXERBEORET 200 Th .

BIINEOBEIEIZ BT 2 HEOREE M OZE(RS, BUEREEIR /R RS gy
1I2AB T EDTE A(H13)e T THEXTmOWERELI TR SN, O FIEe T M
CYOWEDH 25, T CICE vt &y, sk, &S50 FiciEb o TFO 2 b~
WHEv L MZZED Y, i BRI E 7 5. F b b, YERMIIRDR — R~k & 22 L, ¥
HIZE D194 7 vOHRZRT (B0 5, 1979a), “CHEMEL LA D L, FERORS + 8B
R P £ U2 OBOGIER 2 REL, ZOBEZES THIERDO #GHETH 27
OARLEMICEEL, ZoMarbEn OOy Th 5, 20 RIZHF L 7-0E
Yov b ~Afiid, O UL AREBLOFHEZREL TBEFEZ LN, TDL ) 5z
IZEEIN A HMREEL, FTHOME YL hTlE, = HF20DL 50 ETRFESN 3 FER
g, THOEMZAIT I AAI, 41 FAFTVTEMITONIABRENRESALNS, IO
HEARIEAYT6004 0T (GaK-7127) 20 2600 4E 7T (N-2988) 7> & % BO00E DIz 7= -
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B—13. FERERO & TR IR &R/AEIC BV 2R b o REERED 48
(kaB, 1979a)
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Fo LA —OREP L TEAL OV EDbh b, OB HTIEREEL 2L T,
FTHY, EXVYILY, v, ~w TV ER LT INBENEIZT .

IOk EEAEOTERESNBRERE-ABDEREE oD BEAIE, 2272
e, BRI S BMEI OB I hb R K= ) ¥ T ORET LR snr (s,
1976), Z 7=, T HOBATTIEHERE YO AT B OM 2 8L ST B, B TFEE O P ERE
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E—14. BITRARAE (SRR O REIEOLE S 7S HRR
A THIE, B ABBERE C:ABEERE D:NSERIENE E: S
B, 1:URAE, 20 o MH, 30, 41 EHH

BIoH M+ 2R s OREZ, “CHERICL > T INLD BIINGOERIZEN T3 L&,
ZITU~HF, ~"MAAEFTRETATEINECED S, Tabb, FERELEEDET
EF IR EE RIS L TV B, F, ZOEBOBRMERETIMELL T, WAL
WO THRE LI N b DRERE > TEV AT 5 L 25T, k& RS
REFTHNEWENEY, FEWEOZNE A TIIRU TFEMENMLET 5. 221, #&
TR TIER922004ERT (N-3231) & #97004E01 (N-3232) O [FEFFHENA BN L, ZnbIE,
HAEELTERT, 25V 3, ARTI=F, e AYF P IUEMNED, ~A 4 E2RITERRE
7Y, FEHOBEI A THEMZZ LD E L > TVB, IO & BT ENTZNBEOE I
T, WO, EHRT LRI AR HERE RN X > Tom AN S, ERow FEREIC B
AL A RENELEBEET 2T L8 TE 20

B, WO, EE TS, WANETNE TR, WOEe bl kic o0 Gk S oS
DI S, R A E1213F960004 8T (N-3317) & £59004F 1 (GaK-3638) MF(L & "¥ 4 #
~EHA, 2TFLAALEERIS, ©HF, AT/ TVHILFIAAA Y ENFREEZEINA
BTN ES LT 5.

Bk o BRI « 2o A %2, BIENa 2 YT 2 igaah i g o g b E Ik 2
B 3 EKUAD L I B Thb b, BIENAOEOLEIETE, HEORENAE(LIL
HERERIC XL T, TEREE— ISR ENE— NSRS, &2\ I TERE - NERER
ESFERBEN L IIZn Y, BHMISICIIREIc TRERELETPALDN 5,

BAED S BT b 3N S 5 EIc B\ VT, WIREE CIIAEEREY, ERoORK
VTSRS REEAVE B L T A (p. 672D, MESUELEIZPE ) Tk ) i EOZED
EROBMERDLL B LDTH S,

b) ZMMNOFREET SN

e SN E L, WA Z LR oS R b kL TEIHL, S HICx Dk

HOEPEBLEFTTAEIIcm2E, FTNFTLATAUEHEHOZHPREORIBICHITL Tz
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)1 OHLKHERE I, PESIC 2 - TRBICHRI SN B & Y Ic o2 Tab b, HIRHERE Y
PO 2 b = ANETE S & L O HERT L, D‘un}aley)L BibJE 2 AL TV > 720

WBRITIC ié/kﬁ'ﬂ\l*fu)llnu@“' STV AFE R AL, AT (0. 5D &)
12, BUEDWE 0 S #925knPE b2 A - 7= FEEHRITURA LT H 50 TOMEIE=AMNDH
Hhicr <, W%%®%%d@T&oT I kIS oA ERAEIZ T R R A
®EmbW<wh¢50%LT,;@MM@L VA A O v v b e WL IRJE DS E T D
=AM OTEES memﬁﬁm wTIC BT AR, WEAEICIZE AL LD,
JLEES 2 B VAl o> éf%wO&bnéoE F922m WL B O, Wi b
PR SR 2 T T, WBEi¢m, LRI L e, RO Y L PV LEE X
$o HHEDOIEAEMIZHCHEMMPEIZ &V FEBIE A #96800~65004F Hif ((Jaf<~7551,<;a1<—8431>
B A 957004 T (GaK- 8432,94—% 1977b) T, ZoibE s EER 0 b E R
TR O C BRI R SN2 L D TH A T Evtb b, BLAE Tk L m%%_
WINZ <& En b, TOREE, ~~7 Y, =7 344, hAIHA, vI7 x5 ETRY
D LN AMMERIENETHY, Fomifing & EN~R2 O L T, = AMRTE R 2 H =
INET EDWPIERIZAER L Tz s B2 b b,

%FW JR3I A5 AR I (1 20V TOHIEE, IR I (P4 2 RIS LB T B0
V2, RGN DD OCERIB TSR E I BT, WAREs B 2EE F Ao FEEA IR
BADHIENTED (BB, 1983b). & & THL/E S 42m i sk B o5 N EBIC TR TR I
VHBD, TWE Y L b ~KiEE Y, FRESI L P AELISEL, EDICRIZARP 2T
@H/»rﬁbim LD &OCHINCZED B0 ZOMPEILE S HI10m, = FNIRTE 8 O HERE )
T%éoﬂiﬁimﬁtﬂﬂﬁQﬁ&&U FINEEEE 2 5N 5, UWCHERMET AHY
AMR,WWAmxmﬁﬁT77#b,%$%®HM%E%@M£W@,T%%#%*%@®
Vov b FCOMBIMRE TEEIT A S A T TR L 2L TH AT L b o7z,
pnibth®&fvwa&®ﬁW%M%u,ﬁ%%%%’%iéhﬁé@? |- RO
JE 2 HI25004E 3T (GaK-7533) 1= HEFEAUEI L F o T\ e Tab b, ZANTEIEOLHEE 4
RN ETHIAEL 7208 T OFERTH A Z & 2057,

oL nE s s IS AL, BEMICROL AT S, & FHOBET
VFVV113737*ﬂ4,2Xj?Vﬁ&tﬂumviufé%ﬂ%W$#$bhéc%
DEMITHI11000~95004 7T (GaK-819D) Th %, IrEDPEKI bIdiE»r®H 2T Lt TELH
o7, AthE LY FHOHNESAILTIE, 3T U EYE L Y 930040 (GaK-2977) %
T?ﬁ%WﬁﬁméhT%UCﬁH1W® TEIEDTFIEIH 2 720 T 2 TIHEMIEREEIL
HONE RNVTIEREIZIZF Z /T H A, X7 7 v v~ OENEERDA L L DN
BREES S IND, NPzt EETIZE, »> V74, exh /a7y,
VAT HA, VYR IR, ATV EOMNE XD 5 ANEEMERESA DI, 1Y
7700~2700451 (GaK-9747, GaK-9740) 50004z 4072 » Tl RDREIZ 4 L Tz,
FI25004ET V2 = AT EJE DI A A S A AT S L = I A HERE L, & EEICE bR S
FTHAT Y, AXESTTHEST ONTOENBBERESSHL T RkIC, il
%@ﬂﬁ&%i6néﬂW'WwE@$:@ﬁﬁﬁ%@%ﬂﬁyyEﬂwvﬁné BAET Y
WG 2 D = FINATE EaHE OW NI 2 B IRIEESY,  F/-anE B & 0 shEoREC
I EEREE S R L TV 5,

D& EESFIOFEELII AR (Maeva, 1978), |4 EwEHOWE IR (ag «
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H, 1976) T3 2L AL THA I EAEREN TN D, HEETLSZENRE), LENO=
MM TR Z I SN 2208, Zoti Tz 2290 ER 2 B TOA0,

Pl Lo BRI 28534 &, = AN A R e oo BB - Pk % & [K15a o & 91
wHe ZAMPIER SN TORZNETY, EEZELITERNICBIINARONE &[T, &
PIETAH D E, TR 2B - NS S R > N ERE & Z T 5, BIT
NEWMOLDEE > T, EIOPNERIENEDRENFL , FTABRILTL = AN OBE
L, WEBRERERLON OV TH 5,

C) INFIROISETILRL =R T

MBI T, WFROREIZ L T, FRILT LR FE M B2 TR S i-. I
VEE S SEALIEDER TH 20 mEDUEKE O —FH 5 EH1e 2 1 LB Obh T 0 2 f iz
v, BRI 2R OBHE AL, WIES R & LN S, R ERI LRl o
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F ol F TR AL AL T B,

EEIE, frﬂ/r S 0 0D 23 4 IR IS (30 A0 & FEA SZH 85 )1 5 = 204 ~C o i g =
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INLOE, WINLIFEOMBIE L VIS 2GR OE O, =& 2, OftEE s
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REC, I bIRdbIEEIC B O TCERIER TH B,

—7, RRBPFEEOMEMNOEMBREETIE, X~ 5 X444 P EEWARE 75T
Who ZORIBETEIX, FHRETICEREEE QB 1955) S HOMERE TS, TNk Ik

FEL, CAORERSNEGIT LV EKROEINZBEEEEL T30 TED GBI 254
Fi& & .55

2. ERREBLBSEOHENT

VIZED & ) IZHEDOIERAGHEENH S 01 o 72 0T, SHIOPWEHEREFEOH I L HED
RO BAMR & 20 o T & 7= (2R, 19792 51981, MR TII S SIC TR &R H 20, &
No OO & HE = Tl < Z oW1, ERINSHEBRELZHTAIELTE S, LT
I DEBEEET 5,
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HE L HEOBHDE NI L o T, WO THEIC 2 DD 7L — 7120 A 2 ENTE 3, W7
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NUICIE, BIENE LS 20 EOTEE E NEDEREC ST 222 /704 %, F
D xvaxiig, revidinll, BREROEY Y IHIEI =24, Tn7aH*,
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ZWEBTRE, FELERMICEON S, TR b B RAPEADOEEL BT BB TH
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WY TN ENLAEABLE, IOFHBAFHEIIRAETIZE > TERLZOTIE R, EREBR
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Constituent materials of the Misaki Formation in the western

area of Jogashima Island, Kanagawa, Japan (Part I)

Daiji HiraTa, Nobumitsu Armara and Michiya InoMATA

Abstract

The Misaki formation exposed in Jogashima Island on the south of the Miura
Peninsula is a thick series of alternating coarse sandstone-siltstone free from lapilli,
silty sandstone-sandstone bearing some amount of lapilli, dark scoriaceous sandstone-
scoriaceous conglomerate bearing large amount of lapilli intercalated with thin layers
of pumiceous siltstone and tuffaceous sandstone (Fig. 2). The Constituent materials of
these rocks are lithic fragments (volcanic glass, andesite, dacite, pumice, silt and tuff),
crystal fragments (plagioclase, augite, hypersthene, hornblende, biotite, muscovite and
volcanic glass) and microfossils (Radiolaria?) (Table 1). Almost of them are very
fresh volcaniclastic materials of andesitic composition, perhaps derived from some mio-
cene volcanoes around here.
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Fig. 1 Jogashima Island. A-B; Surveyed area.
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Thickness Sample Trace fossil

(cm) YNo.
17 . VoL v M. . M. reddish grey tuffaceous s.s.
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./. -A . A . L
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A A o 4 y . ,
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1400 = .
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= L
1890 |l s TS ) :
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- . a A Y c.s.s. ( + sco.) (upper part)
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- aTATAp AT .A
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T WA Y m.s.s. ( + sco., pl. & gl.)
A A A A’ AL A A .
40 ATATNPA TATA A A lA DA L i v.c.s.s. ( + pumil)
i A A%iA‘AAA%(AAAAAA scoriaceous
1200 AAaA A A A A A, A4, scoriaceous conglo. (max.5cm)
. 7 s L
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A'A A -AAAAAAALAA- AAA
" : 1S L .88 grey silt whit .S.
——p———————7
. B 7 3 black m.s.s.
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15 A A A( silty f.s.s. ( + sco.)
NS
X A2 F i
AU o~ A scoriaceous conglo.
(slump)
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Index I,; trace fossil
f.s.s.; fine sand stone, m.s.s.; medium sand stone,
c.s.s.; coarse sand stone, v.c.s.s.; very coarse sand stone,
( + sco.); scoria bearing, ( + pumi.); pumice bearing,
( + pl.); plagioclase bearing, ( + gl.); glass bearing,
conglo.; conglomerate, max; maximum

gz Jpe— -

—7 _71 crack V. A| trace fossil

Fig. 2 Columnar section of western area of Jogashima Island.
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W g TEIZET S &, @&A&@whi%ﬁ+%%ﬁ&m5W&T%5’&ﬁ%,ﬂ%@%
H# Table. 1D & L =0 H R EEMHOREIIEEMIRL =Y, SRAOEFS L
BEahE L - ERY, WA éw&mm” IZm AN DD, ZoMEI Fig. 3
V4 TELOh® B,

BRI BREBIUHED LD EBHD LD LI oD 4 7 AELILEOED, LIE,
A s, BA, BURKE, YL bEREVRDONDE, B APBOERPEBZL T30 %
FRiFiE, —M%II3Bes THIET, BRIIAR~TEARTH S, EETHRZ2ERAICIVXHT

LEFEDH B & ITAZ DY, BMSHEOME, Ao toREIZE Y B3
ZEDbholr, AFKBAINTTEEIHBELBEA AR ELL L > T3 LDiE, WIR
Tl BN EIC AL, ARIBICIZEA ETIMPAZTA 7 ZAHD L DOIIEEBIZAZ b,

BRI EDBEROEARIEA T AER IR WG DR TE <, RWVTAEZR (L155T,
B, BEKAE, Yo EIES TE, F2, A5 RAERIUEB UL, TLAELT
DFEBHI G EN Do

SR BE A, BRHEG, BPAsEA, ADE, RER, AERZEXETIR, kLA TR
AR oNb, TNENOEREIL, HEZRo T3 LDOMNHID, SHEAIZEL VR
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Table. 1 Petrography of the Rock thin sections.

(L) Lithic fragments (C) Crystal fragments (1)
Sample No. Br(—;;}is’;z{ans. Others Pl Cpx Opx #Hbl Bt Ms Gl Mi‘zzzils "

1420 + + AST + € # + + + s
1410 + + A + + + + + c
1400 + + ADPS + k4 + + s
1390 #+ # A * * + # + + S
1370 + + A A" + + + c
1360 & & A + + ik s
1350 + + A D #* + + + + s
1340 + # A A" D D" + + * + + cs
1330 + + o+ o+ + + s
1320 + i A A" D #F + + #® % s
1310 -+ + AD + i + cs
1300 + + A + + # 5 s
1290 + 2 A g @ + ® k. s
1280 + + A + o+ o+ o+ + o+ o+ + cs
1270 + + T3 % cs
1260 + + A D + o+ o+ + o+ * + s
1250 + + A + + + + + + + cs
1240-2 i * A K * + + + f s
1240-1 + + A + + + + + <+ £
1230 + & =) o 4§ * s
1220 + + o+ o+ o+ + + s
1210 + + A + o+ + G
1200 e + AA" P + + + + = c
119 + + A + 4+ o+ + + c
1181 + + APS + 1 + + i o + s
118 + + A + + + + + + + s
117 ] - 4 A 4 . 2 + + c
116 P + ADD"T c
115 + + A A" D" + o+ o+ + s
114 + + A + o+ o+ + + + c
113 + + A + o+ o+ + + + cs
112 + + A S + + + 4 & s
111 s + A + i + + 5
110 + + AD + o+ o+ + c
109 & + AA"D + o+ K + + cs
108 + + A A" + k4 cs
106 + + A A" S + + cs
105-2 i + A D" + + s
105-1 + + A + + + cs
104 ¥ + A =+ e
103 + + ARA" D" T + c
102 i & A + o+ e
101 + + o+ o+ cs

Sample No., the same as in Figs.2,3 and 4, is arranged in order from the lower layer to

the upper layer in Fig.2 from the bottom.

Index Br; brown, Bk; black, Trans.; transparency, A; Andesite, D; Dacite, P; pumice

53 ®ilE, Ty taff,

; alteration, P1; Plagioclase, Cpx; Clinopyroxene

Opx; Orthopyroxene, Hbl; Hornblende, Bt; Biotite, Ms; Muscovite, Gl; Glass

*; Glass inclusion,

(L)/(c);

c:>1, cs: =1, s: <1,
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Fig. 3 Photograph of rock thin sections, western area of Jogashima Island (] ).

Sample No. is the same as in Fig. 2.
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Fig. 4 Photograph of rock thin sections, western area of Jogashima Island (][).

Sample No. is the same in Fig. 2.
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AP RO THENL B & RTICH B0 272, PRI o = IBIRIC & B 25 1 FIER
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