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A New Variety and A New Forma of Swertia

Hideo TAKAHASHI

1. Swertia japonica (Schultes) Makino in Bot. Mag. Tokyo 24 : 294, fig. 19

(1910)
var. littoralis H. Takahashi, var. nov., fig. 1, 2, 3.

Caules cum inflorescetia 5-15 cm alti, purpurascentes, subquadrangulares. Folia
caulina opposita sessilia, late linearia vel oblanceolatolinearia, 10-30 mm longa,
3-5 mm lata, ca 0.5mm crassa, 1-nervia vel 3-nervia, carnosa, lucida, demisse
induplicata ut V, in siccosuprarugosa, apice obtusa, basi semiamplexicaulia.
Flores terminales vel axillares pedunculati, pedunculis 10-20mm longis. Calyx
5-partitus, tubo ca 0.5mm longo, lobis lanceolatis, apice obtusis, carnosis 5-8mm
longis, 1-1.5mm latis. Corolla alba profunde 5-partita, tubo ca 0.8mm longo,
lobis corollae late lanceolatis apice acutis, purpureo-nervatis, 8-10mm longis,
2.5-3mm latis, in partibus ca 1/4 e basi bifoveolatis, foveis oblongo-ellipticis.
margine capillis fimbriatis ca 2mm longis emittentibus. Stamina 5, ca 4mm
longa, antheris purpureis, oblongo-ellipticis 1. 2mm longis et 0. 7mm latis. Ovarium
sessile, lanceolato-fusiforme. Stigma sessile bilobatum capituliforme.

Nom. Jap. Hama-senburi (nov.)

Hab. Honshfl : Prov. Izu: Suzaki on the littoral line, Shimoda-City, (H. Taka-
hashi, Oct. 15,1970. - Holotypus in Herb. Kanagawa Pref. Mus.)

This variety is characterized by having the shining upper surface and carnosa
leaves and by which is easily distinguished from Swertia japonica.

+ 7 ) Swertia japonica \ZAMD T & L, HA, §LE, REIZSAAEL, BFko LT
@I RSN BEARTH A%, 19704E10 A1t OSERIZ & 2 A IR EE T, b2
%mmww&éxbné%ﬁ ErbomeY TV RHRELE, Ihe Y 7 YOERLEL
T, nvtv 7Y CHiFR) Swertia japonica var. littoralis H. Takahashi & drfic
L7, HABERIIREOHE Y v v 7Y Swertia noguchiana OFEFT AFTTHIDL
n, AZEY FEZNUICEEL O, AOIZIETY RV, YFIVvarZ s, ~n<R
yx,47%7,Tfrvf,7ﬁ%/ﬂvt&bﬁbnte@%ﬁu9&<,%0&:
2 3fEAR L 2 F TR

4B Y 7 VIZHLEL QA A, BV Ly 7 IR Y S AT FICEL PSR
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JEEEREA L L /=728, FEETIER TR,

il

Fig. 1 Comparison of cross sections of leaf. A. Swertia

japonica. B. Swertia japonica var. littoralis.

Fig. 2 Cross section of leaf of Swertia japonica var. littoralis H. Takahashi.



Fig. 3 Swertia japonica var. littoralis H. Takahashi in cultivation.



2. Swertia micrantha Takeda in Bot. & Zool. 4 : 181 (1936)
f. leucantha H. Takahashi, f. nov.
Flores albi. Petala cyano-punctata.
Nom. Jap. Shirobana-takanesenburi (nov.)
Hab. Honshi: Prov. Shinano: Mt. Happd6, (H. Takahashi, Aug. 14, 1971-
Holotypus in Herb. Kanagawa Pref. Mus.)

The author is grateful to Prof. M. Kitagawa, Yokohama National University,
for kindly reading through the manuscript. Gratitude is also due to Mr. S. Na-
kagawa for his help.

§h k7N Swertia micrantha OIEFITMHYEOTEFOEEL, 2oL
ICREEOMEVEIEL T 52, 1971FEFERABHAFTER TRt Bt, EhricH
EOMRDAZHFL, EEEEZROTOBEEINEREZ L TOB3DE R, Ins
vanFshAxtey 7Y EEDTTREEL =
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On the New Species of the Genus Glossosoma

from Japan (Trichoptera, Insecta)

Mineo KOBAYASHI

HApE Glossosoma J&OFFEIZ D\NT

WAEFE T, b2ED» S Glossosomatidae ¥~ + ¥4 FFRHZJET AL LT Glosso-
soma lauta (Tsuva), Glossosoma hospita (Tsupa), Glossosma inops (Tsupa)
D IEHEEK SN TN D, FAILI9554- 5 H, #hs )IIERE N A o s T, BliEE &
b 2FEOEAZHEL =, 2 2C, Lid 3M& IEIFZEL 72#%, BPOBOVHIFET
HDIEVHBAL =0T, Z ZICEBEG AL 22080 T, HifE & L CiR#iL, Glosso-
soma specularis, Glossosoma japonica + L 1=, SHRIDFEEIZL > T, HAEIZ
PET 3 Glossosoma 2B+ AFIISFELE L5, (GINZSE 2))

Three species of the genus Glossosoma have been reported from Japan, and
these species are described by Dr. Tsuda in 1940 as Glossosoma lauta (Tsuda),
Glossosoma hospita (Tsuda) and Glossosoma inops (Tsuda) from Honshu in
Japan. The fourth and the fifth species of the genus Glossosoma was collected
by myself in Nakatsu mountain torrent, Kiyokawa-mura Kanagawa Prefecture
in 1955, and determined as new species after comparison with all species of the
genus Glossosoma. Therefore, these are described and figured in the following
pages.

Glossosoma specularis sp. nov. (Plate 1)

Head blackish brown, with long pale brown hair; the anterior margin remark-
ably projected in between antennae, with long hair. Eyes large, black. Ocelli
present. Vertex of the head with four warts ; anterior two warts yellowish brown,
smaller than the size of the posterior warts, covered with a few long brown hair;
posterior warts yellowish brown, elongate, covered with long brown hair.

Antennae slender, yellowish brown, about 2/3 the length of anterior wing,
clothed with short yellowish brown hair; the basal joint thicker than the length
of the basal one, the third joint longer than the length of the basal and the
second joints;the other joints much short, clothed with short brown hair, the
each joints with a ring.

Maxillary palpi five-jointed, blackish brown, clothed with short brown hair;



the basal joint thick, slightly longer than the length of the second one ; the second
joint short, thicker than the size of the other joints; the third joint much longer
than the length of other joints, about twice the length of the basal and the se-
cond joints combined; the fourth joint slender, slightly shorter than the length
of the third one;the fifth joint slender, as long as the fourth joint.

Labial palpi four-jonted, blackish brown, clothed with short brown hair; the
basal joint shorter than the length of the other ones, the second joint about
twice the length of the basal joint, the third joint as long as the second one, the
fourth joint slightly longer than the third joint.

Thorax blackish brown, pale chestnut beneath. Pre-thorax much short, clothed
with long hair. Meso-thorax wide, long, with long hair; scutellum elongate, clo-
thed with short hair. Meta-thorax short, scutellum clothed with short hair.

Spurs 2-4-4. Anterior leg slender, yellowish brown, clothed with hair; femur
darker than the other segments, with a few long hair; tibia with two spurs; sp-
urs shorter than the length of the spurs of middle and posterior legs, the inner
spur longer than the length of the outer spur. Middle leg clothed with short
hair; tibia with four spurs, the outer spurs shorter than the length of the inner
spurs ; the preapical spurs as long as the length of the apical spurs. tarsi much
slender, with short spine; spine brown, thin. Posterior leg clothed with yellowish
brown hair; tibia much slender, with four spurs;spurs black, preapical spurs
longer than the length of the apical spurs; the inner spur of the apical spurs
thicker and shorter than the outer spurs, strongly curved inward; taris with
many brown spines.

Anterior wing elongate, translucent, pale brown, clothed with comparatively
long blackish brown hair; the apical forks nos. 1, 2, 3, 4 and 5 present. Veins
thick, brown. Costa clothed with many brown hair. Subcost slender, contacted
with Cost. Rudius thick, contacted with Subcost by one crosse-vein. Sector ra-
dius (Sr) contacted with median (m) by indistinctly one cross-vein; media
branched two veins, contacted with cubitus by one cross-vein; thyridial cell
elongate ; median cell open; the hind margin curved; the near part of cross-
vein of Srr and Tz with one variegation; Ar with one variegation; the each
variegations small, elongate, without hair; bz with darkish brown spots, the
spots slender, semicircle-shaped, covered with short brown hair.

Posterior wing short, about 2/3 the length of the anterior wing, translucent,
clothed with short brown hair; the apical forks nos. 1, 2,3 and 5 present. Veins
thick, yellowish brown. Radius slender, slightly curved inward. Sr branched. Di-
scoidal cell closed; M slender, contacted with discoidal cell by one crosse-vein;
A, and A, clothed with hair of which is much longer than the length of the
other hair.

Abdomen blackish brown; dorsal side with many hair, ventral side of the



sixth tergites with a long projection; the seventh tergites with one wart. The
tenth segment blackish brown, long; the basal portion wide, the apical portion
curved downward ; the apical margin . with long brown hair, divided into two
long parts; the upper part slender, with long hair, slightly longer than the
length of the lower part; the lower part thick, clothed with long black hair,
curved downward.

Appendages paranlis yellowish gray, elongate, longer than the length of the
tenth segment, clothed with short brown hair, stick-shaped.

Measurement: Male, body 5mm, anterior wing 9 mm, posterior wing 6.5 mm.

Locality : Holotype 1@, and paratype 28, 3%, Nakatsu mountain torrent, Kiyo-
kawa-mura Kanagawa Prefecture, May 28, 1955, collected by M. Kobayashi.

Remarks : This species resembles very much to three species of the genus
Glossosoma in venations, in size of the body and antennae, but it can easily
be distinguished by the spots on Bz of the anterior wing, by darker than
these in colour, in the form of the projections in the sixth and the seventh
tergites, and especially by the structure of male genitalia.

Glossosoma japonica sp. nov. (Fig 1 and Plate 2)

Head blackish brown, clothed with short yellowish brown hair; mouth-parts not
elongate. Eyes large, black. Ocelli present, small, black. Anterior wart absent. Po-
sterior-lateral warts present; posteribr—latel~al warts brown, elongate, ellipse-
shaped. Antennae slender, almost yelloWish brown, about 2/3 of the length of
anterior wing, clothed with short yélléwish brown hair;'the basal joint thicker
than the joints; the second joint shorter than the length of the basal one; the
third joint longer than the basal and the second ones; the remaining joints much
shorter, the each joint with a ring.’

Maxillary palpi five-jointed, blackish brown; the terminal joint not articulated;
the first and the second joints short, thick, clothed with long black hair; the
following joints long.

Labial palpi five—jointed, blackish brown, clothed with short brown hair; the
first joint shorter than the length of the other ones; the second joint about twice
the length of the first one; the third joint as long as the second one; the fourth
joint slightly, longer than the third one. \

Pronotum much short; tegulae clothed, with long yellowish brown hair; meso-
notum blackish brown; the united line of mesoscutellum with long brown hair.

Spurs 2-4-4. Anterior leg slender; clothed with long yellowish brown hair; fe-
mur darker than the other segments; tibia with two spurs; spurs short, black;
the inner spurs longer than the outer spurs. Middle leg yellowish brown, clothed
with -short yellowish hair; hair long, brown; tibia with four spurs, spurs black,
the inner spur of preapical spurs as long as the length of the outer spur; the



outer spur of apical spurs longer than the inner spur, as long as the length of
the outer spur of preapical spur; tarsi much slender, with a few short spine;
spine brown. Posterior leg brown, clothed with yellowish brown hair; tibia
slender, with four spurs; the inner spur of preapical spurs as long as the length
of the outer spur, the outer spur of the apical spurs longer than the inner spur,
as long as the length of outer spur of preapical spur; tarsi much slender, with
a few spines, spine short, brown.

Anterior wing elongate; translucent, grayish brown, clothed with blackish
brown hair, the margin with long hair; posterior margin hair much longer than
the other hair. Apical forks nos. 1,2,3,4 and 5 present. Discoidal cell present;

R forked; thyridial cell present:, an aditional costal cross-vein present.

Fig 1 Glossosoma japonica sp. nov. Venation of the wings

Posterior wing short, slightly narrower than the anterior wing; translucent,
paler than the anterior wing; the near part of the apical margin clothed with
hair; the apical forks nos. 1,2,3 and 5 present. Discoidal cell present.

Abdomen grayish brown; dorsal side with many hair, the sixth tergites with
long spine; spine thick, scoop-shaped; the seventh tergites with one wart.

The ninth segment large, blackish brown, without hair; the apical margin
deeply cruved. Supperior appendage longer, clothed with blackish brown hair,
divided into two parts; the upper part elongate; the under part shorter than
the upper part; from dorsal, elongate, divided into two parallel plate. Inferior
appendage much longer, clothed with blackish brown hair; the basal portion
narrow; from ventral side, divided into two parallel plates processed,

Measurement : Holotype, Male, body 7 mm, anterior wing 9 mm, posterior
wing 7 mm.



Locality: Holotype 1 & and paratype 5 &, Nakatsu mountain torrent, Kiyoka-
wa-mura, Kanagawa Prefecture, May 28, 1955, collected by M. Kobayashi.

Remarks. This new species resembles very much to other species of this ge-
nus in coloration, in venation of the both wings, but can easily be distinguished
by the structure of male genitalia.

(All type specimens are preserved in the Kanagawa Prefecture Museum, Yo-
kohama, Japan).
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Plate 1. Glossosoma specularis Sp. nov.
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Plate 2. Glossosoma japonica sp. nov.
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Ny a7 uan~z 7oy Sterna nigra L.
H O - E

A Black Tern Sterna nigra L., Observed in Sagami
Bay; New to Japan

Kazue NAKAMURA

ABSTRACT

Two among three species of marsh terns, a white-winged black tern Sterna
leucoptera and a white-cheeked tern S. hybrida, have been reported as a stra-
ggler from several places in Japan; the rest, a black tern S. nigra had hitherto
unknown to Japan. However an adult bird with summer plumage was observed
over fish preserves in Sagami Bay, Kanagawa Prefecture in September in 1971.
It is presumely S. #n. nigra from Old World.

Wb A ‘Marsh Tern” EMFIEN 2 AFERAMED T V4 > O—FHZ3EH Y, fEEAE
POIZIHIEXED 2/, 7 a5 F7 P9 Sterna hybrida &~y a7 uns3 7oy
S. leucoptera DFEE S, B ~> 7 a7 ans 7Y% S, nigra iR TH -
72,

EEIII9TI4E9 A, M) R=H B/ B TS EERED, 7ansT7v3 v 1M
238w, WL .

BrsiE Ry L UEREL H 2 Hartert, Witherby it s @G L 2488, ot HA
KONV T u s ans T UH Yy Sterna nigra LHIESNEZOT, BEOWME R H
&, HhETEIC Witherby (1924) OL#Ic & 2 AROFHZHENL, SHBROSER
BEL =

756 O ERA, S, PLATE 21319694 5 AIZF U/ NHEANE Tidgk S Lz flo~ ¥
o7 ans7IH Y S, leucoptera DEIEGE % VRA -,

TOWERELIIHEY, BEORTER L THEW B EMERRE =52 EICE
< BILRLAB~FE T,

BRIF L R0 SBEHE
AN (Odawa-Wan) 135S O F ey, ZIRarn 1ISAiE s 5. ol

*ngis BEa (1965) (ZHE U7z,
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Fig. 1. Map showing the location a black tern Sterna nigra L., was observed.

B RO EESE OO 2 km, BATHY 2.3kmo, B =05 oo
WThsb,

BOPDEDORRIN T TE o & LS, B8 3Imefx 5 (Fig.1),

BPNIPH T, UH XEGH, ~~FERE, AV VREOEBROWAITETH 5.
AV ARDERERREL=H 5 7F AT HOERZITZEA EBEICHE> TRAL,
AYAMOFTRIZIEL TNVD, LEIZTATY, T4 ATV EEFICINET 208, 4£HK
DREEEDEDIEN S 7F 472 ThHA,

INLDA 7 VIEEMETZE L OBEFEFIO > TEIEATRIZEET 5.

I DIFHADIEEDOREFEZ 7 ¥ 9 ¥ Sterna hirundo L 7 3 % I Larus crassirostris
D2 DB,

1971FEDBZN L B 7 2V Y OMOEY DRBUTKD & ) Tho 7=, 8 ATAIZMHEIC
BET A/0MFx AT, 9 3 FHIZIIBIZEAL 72/ 2 A 7=, 4 BIZIZA0PIRTHROBEN 2



BEEL 70 LIRSS Z L, 12HICI3 0 NEL, 9 ATFT@IZEY, 1000314 &
o Tl itol, 10 LAZBES LiFAIZ2 WL, 20500 PRiHEL - 72,

a2 YA X Loridibundus 137 I 2 T2 HEAFF L o LR IERL, 9 29
FIZIZ &P b 4P 01280 7=,

IDENF A I XF XV Calonectris leucomelas, = 4% ¥ Nycticorax nycti-
corax, AV X Egretta garzetta, 7 v X E. sacra, + Y Milvus migrans, 51 5 A
Corvus sp. VBIZEAL, VTN L EBED A 7y 2R+ 5, B o9 XIIVEFICT &5
EME~OHEL B b, FEL LBOFRRAE T, 73 5 3FHIRL - THRET 5
£

Ny TRIaANTTIOFVIZDONT

197149 A10H, /NHEFIED 4 7 Y EFEIZDWEEHO 7 o9 I 1 P2 38 7=
LOT, BEPORETH o7z, 9 AI2AFEHLZL, oL EHwL -, 40 FETICHH
L 72EERT, THUBEOWERII o7z, o T &6 5 AMIZEMATIoi L 7=
T EIZ B,

196945 A21 HIZE gk L 7B~y vz a5 7o+ v (PLATE 4 fig. 2) [k
T O Y OREUIIAFEOWT, TR, EREE, REZZ ETEIZ L T, FRAE T O
VIFETRL K, L& EE2~3E, TESAINIEZLS 2V E ) 2ELES L) LIRA
FAEEZELH ol TYFVOMRNIZRL o Tl LICKRET 2L 252 —BAaz, %

Y
2 :
S5
Nl

Co QY

Fig. 2. Distribution of black tern Sterna nigra. 1-Sterna nigra nigra 2- S. n. suri-
namensis; a-Boundary of nesting territories; b-winter quarters (Map after

Dement’ev ef al. 1951).
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TLEEIRVZ, 5o TWAETFIIEL AbNED 5 7=,

AREII S TIZRICRA T, Bent 2k 5 &, b7 4 ) 20l R THO T Y
YL EFET D EELUMNINASHE T LA EBENTVE ) NHFIEOLEE TIEAE
BT CHYRUIB L > TH I 7F 47y Engraulis japonica 2 EIT Lz Whwi=
(PLATE 5 fig. 1) . £ETOHMITVCERDICEY A v 2R 528, AFIIEY
% % dipping feeding-flight T, 74 ¥ a7 3 >Nk ) HEATRIIL 7\,

Ny 7 agzans T oY ik MmoniE colour darker in Western Hemisphere (De-
ment’ evet al) IZE VL 2HiMEICOMN, T—ay LT Y TD Sterna nigra
nigra L. L1L7 x Y #®D S. n. surinamensis Gmelin & ZfRHES AT 5.

FEAFE I IEC0E N DAL ¥, =YV a A, Vv—~=TF, 7AH VT EFTHI~
oy 8, FRRSOEMII LEEIE A A e T Y BB SIEL , 4ZF 61T Loango i
B, JUis v A=—ATF ) b VA FETOT 7Y AITIED, 6T X 5T A I
FEMT A ) IEY BET 5 (Fig. 2),

14 F Y AT 150 AN HE E O TEI L To7=hY, 20z A -T2~ 3 [E
BIEL 7=ICTES, BWETIZ4HES A, 8ALI AICHE > TL 25RET, LIAMIE®ME
HoAbN=DS, 19M5ELEEZ L, Sz iRz ).

TYTOHEEE LUEHTIEA v Yo F ) — (sight record), HEOKE, @I, H¥E
D HIEMWEFEOREL H 5. FHEEEEK SN/ D LETERE S, n nigra L Bbh s,

Fiz Witherby 12k 2T DEB Y TH S,

FRESHE, ME) - BUSE, ATEORTBIZIZAE. XY ORTHE, BP0 LEFT, L8R
—F 475y 7, THIZEL, HEEE2DE <,

WHI< A LAV — 7 v A4, EEPNT L RS, ROBIFIZ/NERE, REE, BEOm
fa, 8, &, KTFmIA<l, ERoOmlicsy —7 ZAv A4 ronBEAH S, P E THREIL
BKE, FREPO LI < OBt At. s I A G, PIFR
YITIEF L R — v 7 v 4, AL VA THIPRAO Ty 2132 hFnic
Bgr ks B0 5, BEEORMNTIKET, < SURISHRMIZIED 5. T3 e TR
@, MIEAt. ARG A= 7 v 4, AHFONENZ<~1 v 7 v 4, TBRIRL, K
W, PFREBIEI< A VAV =TV A, NREIZS—7 AV 4 P TEFITFAE,

HEEP - §0HE, ATEHO2 D HOEE TLEPOT+3 L 2 AT, ZHUICHDME
A B, HofEd Sits (PLATE 4 fig. 1~3 28 , BRYOWHIZA LV — 7 v A
(PLATE 4 fig. 20 T, &P LV bF i, BaOTF EE 2 0 CF i 2Rk
DHHAVv— Lt (PLATE 4fig. 3ZM), NI AV — 7 v 4, THEIZKE, IWE
13, A%EBU 5.

e - A OS2 AT T O R E S 2 R F Ty, EHOMmMA S —7 Av A 7
VA, TEIZS—7 AV A 7V A THED L JIZEETIERV. JEEBIIER~( 57—
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LR AR =R AT
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Explanation of Plates

PLATE 4 fig. 1~3 An adult black tern Sterna nigra with summer plumage,
Odawa-Wan, Sagami Bay, 12, Sept., 1971. Photo by the au-
thor.

PLATE 5 fig. 1 A Dblack tern feeding on half-mouthed sardines over a fish
preserve; associating with a flock of Nordmann’s terns S.
hirundo longipennis. Odawa-Wan, Sagami Bay, 12, Sept.,
1971. Photo by the author.

PLATE 5 fig. 2 An adult white -winged black tern S. leucoptera with su-
mmer plumage. Odawa-Wan, Sagami Bay, 21, May, 1969.
Photo by the author.
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Minor Faults Associated with the Kannawa Reverse Fault along
the Nakatsu River, Matsuda Town, Kanagawa Prefecture

Isamu IMANAGA

ABSTRACT

The Kannawa Reverse Fault between Tanzawa and Ashigara Groups runs
along the Nakatsu River. There exsist many minor faults in both of the walls
of the fault.

The minor faults in the hanging wall which consists of Tanzawa Group
mainly extend in parallel to the direction of the Kannawa Reverse Fault. They
may be shear fracture caused by the up-stress which has been subjected to the
movement of the Kannawa Reverse Fault.

The minor faults in the foot wall consisting of Ashigara Group are perpen-
dicuar in their direction to that of the Kannawa Reverse Fault. They seem
to have been caused by the NW-SE tension and the up-stress, both of which
occurred in conection with the movement of the Kannawa Reverse Fault.

These minor faults have influenced on the land-form such as ravines and

ridges.
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On the Megalopa of Ocypoda, Brachyuran Crab

Kensaku MURAOKA

SYNOPSIS

The specimens of megalopa of genus Ocypoda were obtained on the coasts
of Sagami Bay and Ishigaki Island (Okinawa), one of these specimens was
reared in the aquarium and successfully reached the first crab-stage. This
specimen was compared with the larvae of some other related crabs.

The data are summarized in the following.

Megalopa stage.

The length of carapace measured in the median line, from the tip of the
front to the posterior portion of carapace is 6.1 mm. The upper surface of
carapace is strongly convex and almost smooth excepting for a few grooves.
The rostrum is markedly curving downwards and broadly triangular in outline.
The postero-lateral portion is conspicuously depressed, where the fourth ambu-
latory leg is folded. The lateral portion is very deep, and the vertical marked
with shallow grooves, where the first, second and third ambulatory legs are
folded when retracted (Plate 3).

The antennule is composed of three segments in the proximal portion; the
distal one of which bears two flagella, one of which being segmented. The
segmented flagellum is divided into four pieces. The antenna has a single
flagellum, which is divided into ten segments. The setation of the rest of
appendages is illustrated on Fig. 3.

Sternal segments are divided into five segments; the first one being marked
with a sculpture as shown in Fig. 1, B, and the last one provided with a
prominent tuft of hair on the inner border near the distal surface. The median
sternal groove is deeply excavated, where the abdomen is folded.

Chelipeds are rather small; The immovable finger is bearing several fine
setae on the prehensile edge. Anterior three pairs of ambulatory legs are
nearly equal in size. The third pair is folded against the lateral portion of
carapace, and the proximal portion is provided with a tuft of hair (in the
adult crabs, the same one may be seen between the bases of the second and
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third ambulatory legs). The dactylus of this pair is usually hooking over the
eye-stalk. The last pair is reduced in size, and the dactylus is furnished with
several fine setae, and its distal edge bears three long feelers (Fig. 3).

The abdomen is divided into seven distinct segments. The pleopods are fur-
nished with 10 to 12 small hooked hairs on the endopodite, with 30 to 60
plumose hairs along the lateral margin of exopodite. The uropods are furnished
with 5 to 6 plumose hairs on the proximal segment, and with 27 to 31 same
ones on the distal segment.

First crab-stage.

The length of carapace is about 6 mm. and its width about 5 mm.. The eyes
are horizontally projecting and their cornea large. In the ambulatory legs,
second and third pairs bear the same prominent tuft of hair on the basal
segment as in the adult crab.

The present megalopa seems to related closely with that of American species
of Ocypoda albicans Bosc, O. gaudichaudii M. Epwarps et Lucas and O.
occidentalis Srtwpson reported by Crane (1940), and also, with that of Hawaiian
species of ? Momnolepis orientalis Dana (Megalops, beta) reported by Edmond-
son (1949), but it can easily be distinguished by the form of sculpture of the
thoracic sternum, the different number of plumose hairs of uropod and the
outer maxilliped.
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Fig. 1. A : Megalopa, dorsal view. B :Same megalopa, ventral view. Ch : Cheliped.
1~3 : First to third ambulatory legs. " :Showing the tuft of hairs of the

distal segment of thoracic sternum.
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Fig. 2.

A :antennule. B :antenna. C :mandible. D : maxillule. E : maxilla. F : first
maxilliped. G :second maxilliped. H : third maxilliped. I :telson. J:

abdomen. K : uropod.

~ The bar scales represent 1 mm.
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Fig. 3. A :Cheliped. B :1st ambulatory leg. C:2nd ambulatory leg. D :4th
ambulatory leg (Loc. Ishigaki island). D’ : 4th ambulatory leg (Loc.

Manazuru, Sagami Bay), lacking three feelers on the distal segment.
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The bar scale represents 1 mm.
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HhrsiBl (Explanation of Plate)

Megalopa of genus Ocypoda, Ocypodidae
A : Front view of the megalopa. B :Side view of the megalopa. C : Side view of carapace,

with position of appendages when folded against body. D :Side view and grooves?of ===

carapace. The postero-lateral groove is filled with folded fourth ambulatory leg.
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Molluscan Assemblages of the Inner Part of Paleo-Ofuna
Bay, Central Kanagawa Prefecture

Yoshiaki MATSUSHIMA

ABSTRACT

Paleo-Ofuna Bay is a narrow embayment restored from the distribution of the
Alluvial marine deposits, the Ofuna shell beds. The bay opened at east of
Fujisawa Railway Station, southeastern corner of Sagami plain, central Kanagawa,
and extended northeastward along the present Kashio River. The innermost
occurrence of the marine deposits are recognized at the north of Totsuka Railway
Station, about 13.5 km apart from the baymouth.

The molluscan fossils have been collected from five localities (Fig. 1). All
were located in the inner part of Paleo-Ofuna Bay. The molluscan assemblages
are more or less different in the species composition and their abundance
among the localities. The difference is probably due to the paleogeographical
difference within the inner side of the bay.

The assemblages may be grouped into following three types, according to
their composition and the modes of occurrences.

1. Ostrea gigas-Trvapezium livatum—-Batillaria zonalis-Musculus shenhausia

Assemblage.

2. Dendostrea pauiucciae-Fulvia hungerfordi-Dosinella penicillata-Paphia

undulata-Macoma incongrua Assemblage.

3. Ostrea gigas-Dendostrea paulucciae-Anomia chinensis-Tapes phillippina-

rum~Serpulorbis imbricatus Assemblage.

The first type of the molluscan assemblage is found in the innermost part
of the bay (locs. 1, 2A). This part of the bay was most likely stagnant and
was not suitable for the full growth of molluscas, judging from the facts that
the shells of the most dominant species, Ostrea gigas and Trapezium liratum
are invariably very small, and that the deposits are poorly sorted sandy mud
containing abundant plant detritus. In this area such species of marsh in
habitants as Anadara granosa, Moevella irvidescens, Stenothyra edogawaensis,
Batilliaria zonaris andCerthidea djadjariensis are also found.

The second type is distributed in the central part of the studied area (locs.
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9B, 3, 4 It is comparable with the typical assemblage of the flat muddy
bottom of the recent inner bay. The assemblage is rich in the gastropoda shells
living on the leaves of Zostera.

The third type of the molluscan assemblage is characterized by the species of
sessile habit as Ostrea gigas, Anomia chinensis and Serpulordis imbricatus(loc.
5). The locality is situated at the narrow straight connecting the inner part of
the bay with the outer part, and consequently the tidal current might be very
strong. The characteristics of the assemblage well accord with this restored

environment.
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Fig. 1 Map showing the geographical position of Paleo-Ofuna Bay and the fossil
localities. Long curved line shows the trace of the Paleo-Kashio River, and
straight line indicating the positions of the geological cross-sections (figs. 3-6).
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i L YEBTERG O, HLABEOLNHEHEICA SN S BLA 2 1 2IZEIEAIC
FRELZV 0L, JUCHERM S EREL, g 1o HOFHER C\ - 7= AbE %
=, WY v 7 i by TEOMEEEERE 2=,

HAIC & o THREZENCPR-OVS MEEHTER®ICLT1I2%90.5 £, 2 AXHI27
2B2f99 £, 3, 4, 5ZTNENS £) OT, FEREIHET2-0TEES Y7
$2A, 2BOEKEZINFNAXE/27T, BX5/9&EL THhor=, 11, £—Y v 7«2
TOEHNEL RETE 50 o O TESH R EIIZ G2 2 7=,
CPEIR & HALAERESE)D

H S TRELRETCE R AOEEELIRNL HIZHh 5,
1R W KA RO HRA R

Table 1 Sampling points, deposits and the total number of molluscan fossils

Locations 1 = *?7 - 3 4 5
A ‘ B

: Depth (m)" e 6 E 10 7 6 T
Altitude (m) ] +5 +4.5(+3 +2.5|—1 —1.5|+4 +8.5| +4.5 ~+4|+4.5 +4
Deposits s:ﬁg;riscﬂt s;lrl;crlnyiscilt silt silt sandysilt | sandysilt

- Géstropoﬁaii 3 7749 7?2 BB 54 T 49 44
Class Scaphopoda 0 1 7 24* 0 1 2 N

Pelecypodai 10 29 7 35 '77_36 23 35
Total 13 79 8 9o*i 3| s

1 A & R

AL, EODLNI0kmEEN TNT, EEPREL 2 v 7 AP TRIBORE -
EHMETHS, LrL, £—) v 7ERICEE, FHRIRE Y S Hi1cfy2.5kmy B E - 7=
FERX LFER OMBEN O T, Wi+ 12micnti+ 5 v P ERICAbarEEn
TWA eSS (BE2bED,

RELZRMAE, WERLIVN6mT GEEHN+ 5~ +4.5m) OFHEWE LY DR
WO LIBEEED Y v b ERICHEL T, BEEEIL N 1 51 4 (Anadara  granosa),
<7 % (Ostrea gigas), Vx5 ¥ b= br~¥%¥#HA4 (Trapezium lilatum), ¥ 7 5
(Moerella iridesens) 3 LU #7714 (Cerithidea djadjariensis) 7t Thb, D
FOZBAIIEESZ 5o QO THEAEREZ L QW EEXOBNS, 275, Yo vy
3 (Corbicula japonica) IR OSCCEHL W5, F72, BRIIALNETH- 7=,
ZOMIBREL 213 & A EOFEE, P (1954 OV WIBHEIEEFRETH Y, BB il
THCERTAETHD DN T D,

2 TERHEKY 7Y

FHAORCAEDOERIE, TTIFHLCHRE (S 11971a) L TWA0T, ZITik
BME £ T,
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Al IE O L8 kmIH=5. AfE QEfk+3~+2.5m, WHEY L) iE&R b b
X 2 (Musculus shenhausia)-~< 7 %-4 K v 3 =7 (Batillaria zonalis) % Tk &
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T EDHID,
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A (AMEMIYA :1927) i pEL 7= &, 12EA EDOMIEE LA RENZREL T
B E AR L IR T 5 L HRE G AR GES b D,

3 ¥ 7/ BAERTILTE{

4 )£k 1E

2R 200 mBENL O A W TH Y CGEARD, 3 DHiEIIE 05 £96.5km, 413
6.3kmBF o - BIZH 2, EWOWRPHE Y, LBk EDRETAEMHED
LATTH 5,

AN IR C B L 2 fEC H Y, oI I 2 K BB oAU o i B o
b HOLOTHY, EHLIZIEZFAL (57 2 BEFHCEENE > v b, MR IO
@guoy»r)tmT FREL Z Abaid @i JEic . T4bhb, st

WML EL ZEE HhITAEBRAMED = ¥ v Xd=x YR (Stenothyra edogawa-
ensis), 717 7 F YV R(Assiminea lutea japonica), <* 3V & VK (Diala stricta),
ven=UR (Australeba picta), 7 x~<V R (A. hungerfordi), ¥ < F (Al
vania concinna), / I =7 (Zafre pumila), > v # A (Niotha livescens), 7 3
ryvu (Hinia festiva), < x 7 5 v~ (Ringicula doliavis), # I AV AL aH4 ¥
< ¥ (Cylichantys angusta), 3 4V 7 35 4 (Decorifer insignis), <V ~<I x V7
A4 (D. matusimanus) 7o EEZMAED 474, FF XA, FITPYHA, &S
# 7 ar7y ) (Venemolpa micva), v x5 Y (Macoma incongrua), ¥ 27 75 4
(Theora lata) 7z EQFTHY, WEBHEEEHEIBFEETH B, 72720, 3OMETIE L
M A DA E ) TV x, Vi< RY (Borniopsis turumaru), 73 5
HI, 4IRS VORBEERD D 5

Mt R OFEE 2 BIEICX T B3I E ZE AR TH B25, Tk, Zothsl
AR TYAX-FIL VAL -V IAAI-43AT V- XY T ) 2EKETAH
ETHAIDIZEL, AOMBIZAT T F YR - VoY R -Thn YR -/ T2~
TEIAL =R P XAV X7 HA 2 EERETAREIIAZZENTE B,

I b OFFNCHAE ROLERIRE 2 b Uin s &, B L TZRBIZNEOIIE
7\ LRI “ﬁzgﬁ“%@“@% Y, BREIINEOT Y (Zostera) #HiZL B4 5t
BN Evbnbd, I2Ez2E, TVAHTIRTwUR, b xn /a3 (Piconeritina ou-
alaniensis), v* IV EVR, VYvnwUR, TRATVYR, VLY, TIavA,
b7 g =T A (Limulatys okamotor), 7 ¥ w74 (Haloa japonica) 77 &1 7
CEDELIZEET S, Lo T, INOLOMNZIET S Z L1, Z2OMEH B\ NTF
DERT YV EDEFL TORRNVPEELSDVLHME ThHo - LT TE 5, 3 0dhd
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BAb A OFRER S35 H10m B /=13 +4.5~+4mDWEH Y v+ BHho L OTH
B0, IOLI)REREREEESRT L) BHEOELLFE L, Tabb, A%, BE/
TyHFx, FIvH Y I(Anomia chinensis), ## -~ # 4 (Serpulorbis imbricatus)
TEDHEMICFBET AN ALN S, 275, WE T MBICEL T2 1274 Y
(Tapes phillippinarum) H35H\ T 5N A0, TOHIINEDOEBRIL»HIZTH VI L
ih't#fﬁéh?,Eﬁbf”ﬁ%&d&fﬁotoL#L AR DI T )
JEHICHEICERL, L2ALZ0EIL3emll I ET 3 REDLDTH S, FRRIC
HE YL e 2HEE LB ERIE E<kﬂ@@@?%5o:n%mﬁé%m@ﬁﬁéﬂé
1ERTHS GHES : 1969).

4 = =
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Fig. 7 Map showing the fossils localities hitherto reported from the Alluvial depo-

sits of the northern Miura Peninsula and the southwest coast of Tokyo Bay.
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Table 2. List of Molluscan Fossils from the Inner Part of Paleo-Ofuna

Bay, Central Kanagawa Prefecture.

GASTROPODA

Patelloida (Chizacmea) pygmaeca lampanicola Hase V& 3

Monodonta labio (Lows) 43553 %4

Cellana sp.

Lunella coronata (Gueuin) A H A

Dosita violacea (GmeLy) kw7 F 75 /3354

Pictoneritina oualaniensis (Lesson) & X751/ 234
Cinnalepeta pulchell (Liscuxe) I ¥ 2 FY

Littorina brevicula ( Puiuierr) ¥ v % £

Serpulorbis (Cladopoda) imbricatus (Dunker) FF~E #H 4

Stenothyra (Incolaestuariuim)
edogawaensis ( Yoxovama) T F AT I Xd=vR

Assiminea lutea japonica v. Martens #1775V K
A. estuarina Hase

Pseudoliotia asterisca (Goun) Y7 X7 # A4
Batillaria cumingii (Crosse) &Y 7 I =5

B. multiformis (Liscake) 7 I =7

B. zonalis (Brucuiere) 4 K7 I =5

Cerithidea (Cerithideopilla) cingulata (GueLix) ~7 %Y
C. (C) djadjariensis (K. Martin) #9774
Clypeomorus coralium (Kienxer) 2I45Y /7 T
Diala stricta Hase <% IV EVR

Eufenella pupoides (A. Avams) HF¥EV KR
Eufenella sp.

Australaba picta (A.Apams) I ==Y F

A. hunger fordi ( Sowersy) ¥V F»N=w YK

Alvania concinna A. Apans % <V K
Clathiofenella reticulata (A. Apams) I X VK
Seila dextrversa (A. Apams €t Reeve) # ¥ 7 =%
Tornista sp.

Cerithium kobelti (Dunker) =24 o ¥

C. citrinus ( Sowersy) ¥4 B =%E

C. dialeucum (Puwerr) +®Y T4 o ¥

Balcis shibana (Yoxovama) V2% t+&/ 74
Balcis sp.

Merria fenestrata (A.Avams) ¥7 7y mFx X3
Amathina tricarinata (Liwe) 4V F FY H4

Siphopatella walshi (Reeve) & 57 F% 7 4

Naticarius concinna (Dusker) 7 uA 45w
Neverita (Glassaulax) hosoyai Kiga HY XY X% 74
N. didyma [ Roomx] X X474

N. vecicalis (Puiwipe1) b XY X5 H4

Bedevina birileffi ( Liscake) H I XA H A4

Rapana thomasiana Crosse 7 =¥

Thais clavigera (Kuster) 14 K=

Zafra pumila (Dunker) /3 =7

Indomitrella martensi (Liscike) <NVT VAV AV HA
Niotha livescens ( Pawwr) & ¥ a4

Hinia festive (Powys) 7 74¥08

Reticunassa japonica (A. Apams) ¥ XH 7
Papyriscala latifasciatum ( Sowersy) 7 V74
Gyroscala perplxa (Prase) F ¥ 744

Gyroscala sp.

Tiberia sp.

T. ebarana (Yokovama) L7 7 FF v

Syrnola subcinctella Nomura THY 7 FF V1

Inella japonica Kuropa s1 Kosuge 77V * 1) AV A
Odostomia hilgendorfi Giessn VAV Z7FFVEF X
O. desimana DaiL T Bartscn 7 FFVE F X 44
Odostomia sp. a

Odostomia sp. b

“Odostomia sp. ¢

Turbonilla shigeyasui Nomvra H T X4 P A7 XY

T. (Paramormula) semicoloratia Yoxovama Y X744 FA7Xx Y
Turbonilla sp. a

Turbonilla sp. b

Chrysallida casta (A. Apams) AT XA VAT 7F %V
Chemnitzia multigyra (Dusker) Y804 AT FY
Chrysallida sp. a

Chrysallida sp. b

Chrysallida sp. ¢

Chrysallida sp. d

Cingulina cingulata (Duxker) F 34 P AL XY
Cingulina sp.

Actacopyramis eximia ( Liscake) <X ¥ X4

A. pareximia (Nomura) T 7R YAV <X X X4
Ringicula (Ringiculina) doliaris Gouwn < X7 7%
Limulatys ooformis Hape HY ¥=IH4

L. okamotoi Hase +Y 7 ) S~T74

L. conetrictus (Gouwn) 4 FaH A4 IHA

Cylichantys angusta (Goutp) #H I AV A4 3445 <
Haloa japonica (Puwsory) 7 F 7 H 4

Coleophysis succinctus (A. Apams) ~IT IV 7754
C. (Sulsoretusa) minima (Yokovama) b X I XY T H A4
Acteocina decorata (Pusery) I T IAVT HA

A. (Truncacteocing) oryzaella Hase I T XY 7 74
A.dulcis (Yokovama) Y Y77

A. oyamai Kurova €t Hape FFX¥~<3 XV 7HA4
Didontoglossa koyasuensis (Yoxovams) ITYAY T 544
Decorifer insignis (Pussry) I XY 7 74

D. matusimana (Nomura) <YY< IXVT I A

D. delicatulus (A. Avams) & I<FIXAVT HA

Retusa sp.

Philina argentata (Gourp) * €74

SCAPHOPODA

Dentalium (Paradentalium) o:tangulatum Donvan ¥ H VY J #4
Antatis tibanum (Nomura) 3 HEF=AY /A4

PELECYPODA

Sacella (S) sematensis ( Suvzuki eT Ismizuka) T 7 ATV FHA
Striarca (Didiarcar) tenebrica (Resve) =<n3I I T H A
Barbatia lima (Reeve) T 74

Barbatia sp.

Anadara granosa (Lmse) 4 74

A. subcrenata (Liscuke) o

A. (S) broughtonii ( Scurexcx) 7 7144

Musculus (Musculista) senhousia (Benson) & b FX2R
Atrina (Servatrina) pectinata japonica (Reeve) %4 7%
Pecten (Notovola) albicanas ( Scurorer) 4 %% 44
Chlamys nipponensis Kuroba T A=w=¥F

Chlamys sp.

Mantellus hakodatensis (Tokusaca) 77 VT %3 /KA
Anomia chinensis Puwwwrr F I Y7

Ostrea denselamellosa Liscake 4 8 K7 %

O. gigas (Tuunserc) =<7 %

Dendostre paulucciae (Crosse) #E/ TV HF

Corbicula japonica Prive ¥ < b ¥ Y3

Trapezium (Neolrapezium) liratum (Reeve) 737 ¥ b=X 44
Pillucina pisidium (Duwker) 7 X /FFH 4

Anodontia starnsiana (Ovama) 1Y 5754

Borniopsis tsurumaru Hape YI=i4 R

Scintilla vitrea (Quoy et Gamarp) <X T4 <%
Nipponomgella oblongata ( Yokovama) <A~ /P H A4
Chama reflexa Reeve * 7 ¥ A 734

Fulvia hungerfordi ( Sowersy) F I bV H A

—Alventus ojianus (Yoxovama) — o >+ J H 1 S — —

Dosinella penicillata (Reeve) 7 5574 3

Tapes (Amygdala) phillippinarum (A.Apams €t Reever) 74 Y
Cyclina sinensis (GueLin) F ¥ ¥ ¥ 3

Paphia (Paratatpes) undulata (Bory) 4 3 AF VL

Circe scripta (Ling) ¥ 7 A H4

Pitar (Pltarina) sulfureum Pussry 41 F7/~<7 Y
Mevretrix lusoria [ Rooing] <7 1)

Anomalodiscus squamosus (Lmwe) YA ¥ 44
Glysydonta marica (Lixse) 71/ 2374

Venemolpa micra Pussry t X7/ 3 T4 1Y

Mastra veneriformis Reeve ¥ 4 7%

Raeta (Raetellops) pulzhella (Reeve) F 3/ ~FH A4
Semele cordiformis (Hovten) 704 #4

Nitidotellina nitidula (Duxxer) 7 744

Moerella irvidescens (Benson) 7 V%7 7

M. juvenilis (Liscuxe) =297 ¥ F 744

Arcopagia (Merisca) diaphana (Desuaves) 4 F 2w ¥ 5 b Y
Macoma incongrua (V. Martens) b XY F b1

M. contabulata (Dscuaves) HE ¥+

Macoma sp.

Solen strictus Gouwv * 4 =774

S. gordonis Yokovama <7 A4

Solen sp.

Mya (Arenomya) arenaria oonogai (Makivama) F 4 /74
Gryptomya busoensis Yoxovama b X <A F 44

Venatomya truncata (Gour) 7 ¥4 <AF7H A
Solidicorbula erythrodon ( Lamarck) 7 F <=7 1
Soletellina diphos (Lixne) & ZH F 44

Theora lata (Hwoa) ¥ X774

Barnea (Anchomasa) manilensis ( Puuiep) =F 44

B, (Umitakea) japonica (Yoxovama) 73454
Zirfaea subconstricta (Yokovama) =A44 EF %
Martesia stricta (Liwg) AEAHAEFF

Vertical distribution

Vertical

distribution
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Nt-NI
Nt-NI
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Nt
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Nt
Nt
Nt
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Nt-NI
Nt-NI
Nt

Nt-Nl

N1
Nt-NI

Nt-Nl1

NI
NI

NI-3
NI

Nt-N2
N2
Nt-N1
NI-2
Nt
N1
NI
Nt-Nl1
Nt
N1
Nt-N1
Nt-N1

Nt-N1
Nt

N1-2

Nt-N1

N1-2

N1-2

N1-2
N1
N1

N1-2
N1

Ni1-4
N1-2
N1-2-

N2-3
Nt-N1
Nt-N1
Nt-N1

Nt-N1

Nt-N1

N1
N1-3

N2-4
Nt-N1
Nt

Nt-N1
N1
N1

Nt-N1

N1-2
Ni-2
Nt-N1

Nt-N1
Nt-N1
N1
Nt-N1

Nt-N1
Nt-N1
N1
N1
Nt
N1-2
Nt-N1
N1
— N1
N1-2
Nt-N1
Nt
N1
Nt
Nt-N1
Nt-N1
Nt-N1
Nt-N1
M1
Nt
N1-2
N1
Nt-N1
Nt-N1
Nt-N1
Nt-N1
Nt-N1
Nt

Nt-N1
Ni-N1

Nt-N1
N1-2
N1-2

N1
Nt-N1
Nt-N1
Nt-N1

Nt
Nt-N1
Nt-N1

Nt : Tidal (Intertidal) zone N 2 : Mesoneritic 20-30~50-60m

N : Neritic (Shallow sea) N 3 : Subneritic 50-60~100-120m

NI : Euneritic 0-20~30m N 4 : Bathyneritic ~ 100-120~200-250m
Habitats

A :on algae GR : under the gravel and rock

A : Boring shell M : Muddy bottom

Br : Brackish water dwelle S :Sandy bottom

dsh : attatched on dead shell Sh : attached on shell

Es : Estuary dweller Z : Zostera zone dwellen

G :Gravelly bottom
(w) : Water worn shell

Habitat 1

Sh (Cerithder or -
Batillaria)

Br, Es, SM a
SM =
A,z -
SM =
A, Z -

SM, A -
GR =

GR =

S »
Sh(Pinna,Atrina, =
Ostrea etc.)

dSh =
SM =

SM =
SM =
G —
S —
Gr -
AGR =2
ZM -
SM =
SMG =
SM, Z -
SM =
SM =

SMG =
SM -

SM -

SM -

SM -

SM =
SM e

SM -
SM, Z =

M —
A(Z)Jlua, Sargass- -

um
SM =
SM =
SM =

SM =
SM =
SM T

SM =

SM 2

SM =
GR =
GR =

SM a*
SM @
SM -
SM =
SM =
SM =
GB =

SM,GR" -
GR, Sh f

GS =
R,SG a*

Br, Es aw
SM -

SM r*
SM -
SM -

SM =
SM =
SM =

SM =
SM a*
SM =
SM r
SM r

M =
SM =
SM =
S -
M =,
M =

B (claystone, soft -
rock)

SM =
B (soft rock) -
B(wood & Ostrea) -

Frequency
va : very abundant 50
a : abundant 30~49
¢ : common 15~29
f:few 5~14
r:rare 1~ 4
*

f*
f*
™*
*

£*

2B 3 4
r r -
- r -
r o =
_ r -
r - -
T c r
r - =

va va va
T va va
r _ _
T i f
- r _
f oz ==
a T f
f - P
a a ¢
34 : =
a va va
= f f
r _ -
i va va
- va va
r va va
T f i
r - -
r = _
- - r
- c c
= C C
- T r
r - -
f - r
= f T
r - -
- r =
r va a
f = T
& va va
r a a
r = s
- r T
= f be
- T r
= T i
- r _
f € c
2 va va
r = -
f c f
f c 1
r - -
f va va
r va a
= f o
_ r _
- r -
r &
- c a
T (e i
r _ -
a  va a
f & F3
f i: f
= f f
c va va
T f f
r C C
r = =
r T 5
f - -
= r ¢
= va a
& f f
a a a
va va va
r » -
- - r
f = r
r - >
_ E -
r - -
va* va* f*
r* ¥ o
T T =
r  va* va*
1 = -
- r -
= r -
r = -
va* f* a*
f = *
fwe f* -
f*  va* ¥
c®w 1w -
f* r T
f* [i4d a*
= ¥ T
c*  wva*  f*
- x T
> r* .y
a*  va* va*
— —fl e
a*  va* T
f f* f
va* ] =

va* va* c*
T T ™
r = =
T C» =
r a* a*
r r f*
r - i

f* el c*
f* r =
f* ¢* £
va* = =
- va* a*
r T =
r ~ -
o r E
- - r
r - -
- ™* -
r va* va*
= £ s
* T =

:most of the dividuals were found as intact valves
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Fig. 2a  Buried landform under the Alluvial deposits (Ofuna shell bed) and sites of bore holes.
T : TOTSUKA O :OFUNA F : FUJISAWA K : KAMAKURA E : ENOSHIMA

W2bE HHR)IBOMEMHE
Fig. 2b  Geological cross-section along the Paleo-Kashio River. .
T : TOTSUKA STATION 0 : OFUNA STATION F : FUJISAWA STATION
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