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Elephant Fossil from the Lower Part of Oshinuma Formation

and Paleoenvilonment, Kawawa, Yokohama, Japan

Akihiro Koizumi, Yoshiaki Matsusuima, Fusao Agrar

Abstract

Postcranial skeleton of fossil elephant, Kawawa specimen, is described from Middle Ple-
istocene, the lower part of the Oshinuma Formation, Kawawa, Yokohama, Japan. The mo-
rphological characteristics of the Kawawa specimen suggest that it belong to Palaeoloxo-
don cf. naumanni (Maxivama, 1924). The Kawawa specimen is probably derived from
same individual, and is the first middle middle Pleistocene postcranial skeleton Palaeolo-
xodon discovered in the southern Kanto area. The strata, in which the Kawawa specimen
occurs, was dated to be 30 to 35x 10* years ago, based on the tephur chronological
methods. That strata, Oshinuma formation, is distinguished by the one-cyclic sedi-
mentation caused by transgression and regression and is comparable to Simoniwa for-
mation in Qiso hill and Yabu formation in Boso peninsula.
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AN e FAES < TR L BREALED, A VIRBT I BOR RIS &L SRS OWT ‘

ke TES | L&

FE g2 S (m) | 37~40 | 40~43 | F1%%

GASTOROPODA
Cerithidea cingulata (Gmerin) © AFFY
Cerithideopsilla djadjariensis (Martin) o 4
Battillaria zonaris (Bruguiere) o 45 934
Reticunassa festiva (Powys) © Phyon" 4
Philine argentata Gould o LWl

PELECYPODA

Scapharca subcrenata (Lischke) o} A 98 4
Tegillarca granosa (Linnaeus) o M4
Musculista senhousia (Benson) ® © | FMEADA
Mizuhopecten tokyoensis (Tokunaga) 0 WVESVI A
Pillucina pisidium (Dunker) © |94
Fulvia mutica (Reeve) o At

Cyclina sinensis (Gmelin) © VEVVAN

Dosinella penicillata (Reeve) ©@ |7hnin4
Paphia (Neotapes) undulata (Born) © |43 Vh 4
Raetellopus pulchellus (A.Adamus et Reeve) © |FfIMb 4
Moerella rutila (Dunker) © BUMZy
Macoma incongrua (Martens) © LAY A
Theora fragilis A.Adamus ® YA I

@ : abundant © :common O : rare

chinensis (Guriy) 75 & OERITOBETI A BT A FEMERRE (B, 1984) THED 5
h, BRI A F > 2 3 Cyclina chinensis (GusrLin), H w74 Cerithid-
eopsilla djadjariensis (Martiv) D3BILDo EVE M= A HOTHER (K3-c, d) HEH
Lice —7, WRBO BTy X2 A Theora fragilis A. Apamuvs, 1 2 A Z v Paphia
(Neotapes) undulata (Borw), ¥ F 574 3 Dosinella penicillata (Ryrve) 7o & Oy
WO THREERCELT 2 NEBRENEBRE (RS, 1980 2B Dbhb, bz D@
HECHE B OFE R, =713 Juglans ailanthifolia Carr, <~ V¥ Pinus sp. OEE,
INBD 75 (e 27 F) Fagus microcarpa Mix: Oyl p33E0E Ui,

OB R AT S A BB LB (BES5~10m, HEXK) 11, 7225 3 FofkE
THWEEELL, EEMCIIEEDE « 7+ — b o X OB IE I o P2 15 (005 R 52 o 1 P 3,
SROMLONE (B &t BKEOOWEHERE, Ki - R T » ORFEE S
WREx Vv RIPAET D0 BT v e H Picea sp. OIREA %I T 5 M4 238 7 7
Boteo TOF RE LB GoP 1 (F= w48 18A &)1 - 07, 1970 UEo 5775
TRIET DR R — 2 JFCRACE LN, TOWRBEITSETTZ 5.

V. RIEAEHEEDREL + ¥ BEOHRIRE

4 B SIS D b HHL TR & ACF T AP 230 mBE 7o BE5E (M 4 ) ORI A Fis
LEmEAO, RICAOTERE LIBIEABED KILKERLBHRCIL, M i higk
DA —LEBEEITH > Tz DS ETN TS (K4 b)o BEIZ~— 2 o oIk KUK,
HERA, AKOKILUKER -4, RKite — 2, BEAT ;20— 4, O0FEEE LEEEER
e ERAERE Lo T DOF TN 2 o GHIRAOLRENE, #A CEEGRARIR0. 2~0. 3mm) 72 &
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K2 T LS HRIEPEER
sample no. | Mafic Mineral & Refractive Index
shape of glass range mean range mode
880618 A | bi) (gr.ho,opx) |gl:1.498-1.500 1.498-1.499
JUIFD, D-hig opx:1.705+
cl,pm(0.2mm) gr.ho:1.693-1.696
880618B | gr.ho, (opx,cpx) |gl:1.497-1.500 1.498-1.499
JIIFD, 0-h58 | (bi.poor) opx:1.703-1.707
cl,pm(0.3mm) gr.ho:1.667-1.672
880618C | gr.ho) bi,opx, gl:1.497-1.500 1.498-1.499
JIFC, O-hig (cpx) | opx:1.703-1.718 L1705+ DERHD mix.
cl,pm(0.2-3mm) gr.ho:1.667-1.672
standard | bi) gr.ho,opx gl:1.498-1.500
TE-5(=HBP) opx:1.704-1.707 1.705+
BEJRH 38D | cl,pm gr.ho:1.667-1.673 | 1.667-1.670

Abbreviations: cl,colorless; pm,pumice type; gr,green;
WA 2R A%, ) s, REBF24BICE0L I EVEMTH Y, BHICREE L A7
FAEMA RO EOWHMIBEGREZ EA TS, 208, chFcambhTuvnsGoP 1
Hiio7 7 7ok, HBP U\EFEREENRA : ¥ - ITH, 1971 BT 5,

T, BEHELTELL3MEOT 7 ZHOEMHHrx im0, Higoicd HBP 1 4T
L KERED TE-S (ATHIZ , 1974) OOMifERE G TR 21IR L, 77 FEEADAR
EREAS = L RLKILIR T, 77 T OIS A2 A DRTHPMICE L SR A7
Do o te S PITER, BOAMNEDBITRIIEA 0RO TRFESER, 77 7B, CI3A
RS- ATT 7312 ETFOa =208 9RRBL o200 T 7 LA b, 77 7 OMEILK
Vo ZHUIEWBEZ EIZEZLDEEDN D, XUAT ZUTA L VPRV, BIZIZEER
LEINA,

F75MA, B, C&i, XUH T 2ADREITESLLOBBIIELL, TE-SL—HT 2, AD
BEAMEORITERLBLodHhE L, TE-5 L&bit\ 2, RTBGOREFRIE—HT %,

B, BORic o, B CREBEERID 2B ATE-5 O VR, @ErR (N,
>1,690) 2= TANAELEI L2 oTEEDT, 77 7HAL. 20 &) LEHICHE
T AT B —H, RUTHA, BREANLOREITEIL TES (—RT 5, DEhb, &
o077 SETITE-S (=HBP) Th 5 TREMEAE L,

Thebh, SLEOEHBIY, 77 5BFENLITA CREEN (RiEh, 1984) DX
LELIBNDL, ZOEET 0 OLEMHEN 2T -2 9 (30 ~ 35 HEFD IS T 5
(RTENZ A, 1980) FERIHIZRIT % & & wNOHEREMY, hE CREERES TER (L
Kizhs, 1985) &, BEETIFEAKEITO T-c & (THEE?y, 197490 Loc.7, K1 ADAFD,
R EofE (g « mkE, 1984) wmbi T e, FOHOPA TH/ZIC, fBERmARENA
WETI L OEEK BRI, ABELE 2 bR ERYHIBIZE S, FiE R LAERIC
HEET A HEREAR, BEIREOHEEINCH N BERITCHEE L LRSI h S,

M1 AWIEA v BBHME O ix R L, iS04 BB, Bl ~cBHoEEE
LB RE o oD, FTESE A B R, 308 ot gk He 1 i~ iR oo = i
sy GTBEE~HEERB) LE2bh, 2L L TL1HEY M 7 vo—#HOREFEY & LTRDL
NHe —F, FEMHEILT, HEXINFIET OIS IEHLER, % X 0TI ORRKIEERT
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2Ry ARSI C o HlK o4 « BEE, THEEORESTmCEIEREC L 2
BALB DR LN D RN EZ L& T2HABHHERY TH D, Tinbb, + VBB
WCIRBE B BN & BB O G S ATmciE Slnd » o LfEE S b, Fie, KEFKOR
— A ARD O AEMT AREAIITEIZ E S S hbic®d, + Bt mci,
TE 77 728 (ETHIZ , 1974) Y40 B e — 2 BRIl Twic s Ex bbb,
T AL, DTOXd RBEOEELI-E 2 EXEEI RS, BIETHCER IR
T BESNBRMTH o 72H, T ANRIR Lo L%, Bl LA L REBh sl BRI h
BROTFECIL D, SHITHHEPERRBIRECADILBES 5T, #HED € — 7 BB E 5 L HEH
MORAT AN UH L TET TREYEI VAL TWEAHER Lice & DA B LEEHE
FNOREE r v e OIRBEDEGET L2 ENBHELI D LA -7b L £ LT GoP 1
IR K Lo

V. RILADOER

{bAEEE, BEAERIIFOTOTHERMP CRE LR X F5miho 5, #3m
G OFACHELL T\ie (M3 a, X5) HRFFOREM%ZX 5 OARNC S TR LI, oh
IVHEMUED -72THA 5 DX, ERTHFETHEKRESh, FAETE ot BI\IN
W BB 2 ED THS0ED B0 FHRECHE O —IICH A 5 M2 D> Tk b D
BAHD, SENREINCHAETRD Shitbe UL, EWE, WET & EEbE kot
TEHFECHE DAE N Zhil), FEDAEEHEZIZRT 5 RAHOETITRC—%T %, JE
%, SfRIEATED, MBS E COBIIIE s sl EL BN S,
 PEHHE T A B0 E 0 2B ), RAFOETAY oMot EEE
&Rz, ol d 5 EE L ORI DT R OBE TRl (B 23,
WY ABHLTEBE LTS, ORI WIE ELATDOEEIEA TE D, FHhEokx
ok EF AR R TE X 5 mAE o @R e - Tuvic,

{EABEBRIRIEA TH DD, F-AREOHI T, BTHhD LA il
Foo WiERT A EMMEL CARZNEL, RAMOZEANEN o/ M 70 —= v 7ORTHT
b, KEIOHBRTH S, ’

V. (LEBDORE - &K

LEOFRBHAE CEHELERY [FEA] LS, 22 TR EEOEIE-> TWTHH
FEERLOEOWTEOHEL RS, HIEEZGREEO L O T, HRIET X 5HIERL
TWithve & ZICHRET BEARIZ, #5)IE IR T %,

Genus Palaeoloxodon Matsumoro, 1924
Palaeoloxodon cf. naumanni (Maxivama, 1924)

1) BH# (KPMG-7900X 6-a, b, ¢, d, X 7-1) @Efirfis B2 UCE Lic, ARIBIENE & 5%
RO—ME /& 0T, BEREME L EDT 5, 2EMICHiECE TEh T 5, BBIMEIE L
KX, WENIREM T, & 4« OB ERE o, REEEIZE < OBFIIIO LI
&, O FBIEHE TS CHERT S FABSH R RIETILIT®CERCE D HEILIIFR
T UH, DK E S ERADNE G, BHARSEA X RET 5. MRILIBREDO KIS
RTIER SIS 0 RE 0 £ 3 mcERISmOMEEFBIRE L E@ T 5. GEA5O



10

INEL BRS¢ B BURALES, A v B TIREORBER L RIS OWVT

X6 HEHE, 6a :JHE, b :3TfIf, 6c M, 6d :EAIm
X 0.33

BRI KRB L, HBBIREOAAILEL T 50 ks @ 167m, AR @ 280+m, B
HiE R AR ¢ 82+ m, HBYETE RS ¢ 184--m, FTBIATE R AN : 190+ m,

WA O MW KA R 7R T, LFOEK & i Ui, Palaeoloxodon naumanni D EHTEE
X (AEBGry=v IV oBlEs/ v — 7, 1978, K7-2) BIVBE= V7 v 5 v (ERHEER,
NSM PV-14251 ; 14252 X 7-3), P. antiquus & Pontecorvo {E4A (De Lorenzo and D’
Erasmo, 1927, X 7-4), Mammuthus primigenius (Orsen, 1972, X 7-5), Elephas
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maximus (HEHEHEEY 7 v — 7, 1975, K T7-6) ¥ X O Loxodonta africana (R, X7-7),
S aurorae (JAI1T D, 1988, [ 7-8), Stegodon huanghoensis (U, 1975,
7-9), Mammut americanum (Ousen, 1972, 7-10)o

JNFEEARIZFES b B Paleoloxodon B2 MGl 70 BEET,  HRBAMIE 0> %~ O BIETH O 7B
O LR, #HEWmELDLEHS AT Tl o CEB 2B a8 Th b, L EDEED
b, BBASESHBIE D Mammut J& « Stegodon JE8X°, HBAMIE 2K CEAlS & OfH

X7 BHEOHE:, 1 :)IIF1fEA, 2 : Palaeoloxodon naumanni OPHTHEAR (HAKE
v =V Vo s v —F, 1978), 3 : P. naumanniDEFHRE 2 v 7 v 2 v (Hasecawa,
1972. NSM PV-14253), 4 : P. anatiquus @ Pontecorvo {7/ (De Lorenzo and
D Erasmo, 1927), 5 : Mammuthus primigenius (Orsen, 1972), 6 : Elephas
maximus (HIFHEENMY 2 v — 7, 1975), 7 : Loxodonta africana (HEHEENY 7 v
— =, 1975), 8 : Stegodon aurorae (YA IZ 7>, 1988), 9 :S. huanghoensis
G &R/ NE, 1975), 10 : Mammut americanum (Orsen, 1972)

1) no. 2 ~10ik2 5,



12 ANEL e KR o BTE C MURAEES, A BT EE O R AR & BRI DV T

WETR TSI D Loxo-donta J& « Elephas |& L XX &3, Palaeoloxodon o> T)I|Fn
AR, ZEEZ2 S LINWTY, HEROE Sz TR 2SI Vo e BRHMED B IEA A IR
THEEIBLR) >,

R, IRDEEE, KE SOIOCEECYWEN LMK E S P naumanni OYTATEE
KEABTHY, HEEZRLTCODARELDH 5o

2) EEE 7 Bl (KPMG-7901[9-a, b, ¢, d, [10-1) « 4 EWiE (KPMG-7902[
9-e, f, g, h); BWES W EHFHXB D, JIIFEER &, BDIF LA EHR BRI TP NIGIE >
vev Yy, mEa vy e s vo BEE (NSM, PV-14088) & o Bl # X 8 iomda ~c o
3RS v b THIR LI, £ EWERATEY L UTHE L Twieied, JigATRIICERK I T,
bo BRI TR L OBAMITHEAMCITh CHRELTx b (K8-3a), T,
FHOEMOKFEMATHIE LDz <D ot Ik ELAEL TS, HEWE XU
B LT eie®, WATTRCE EWE & 0 S LT, mARAE BFE X hisdo. JEALi
WBEEWE X b o25hhdicv, ek BE 1, JNEKREERBBOIRIEEL P nau-
manni OKXANREEARD EE 1w LT, WHRTHEIL2/3 1> Twb,

KEE— =AM 5 SR, B AN AR E ClREZEDTWCHEEL, =AM
A OF THHNCHR < BT %, FHENMEEAMICTNET 5. EREWEEO Ty Mok
T LTHMINC T2 %, A EFEE R X HEEL, Lo EBRIXEWELH D, A
FEOBREHE S BRI H Do WEEORLELTHIANE Y Ch D, FEEITIEL <
$RE X 0 B FHUME & £ D A LR ICR T,

M0 R LI T & o & i Utce Palaeoloxodon naumanni O BIEEAR (I, 1978,

,t ‘ AT T~
’l ‘__- ‘\.-\.:J",.—- - -w-r\(.
c o ",
i ez 1~3:50
c y ) ———— C M
a~C: 5

R 1 s 2 -3

X8 B EEEmOLLE, a @ BdFRE, b o ST, ¢ BEO 2 E0EX,
d @ P. naumanni O =2 v s> 3 v (NSM, PV-14088), e : JI[fofE4k ; &=, f :
NFEER 5 5 (EAERELTRT)



Bull. Kanagawa Pref. Mus. No. 19, March 1990

M9 A EBFE, a :#im, b : MU,
ALBid, e :#lim, f :sHUmE,
X 0.33

A,

D P,

d
h

3]
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7 8 9 10

K10 ks ok, 10-1: )| F1EEA, 10-2 : Palaeoloxodon naumanni O BFAEEA (fH:, 1978),
10-3 : P. antiquus @ Upnor f£4 (Axprews and Coorer, 1928), 10-4 : P. naumanni O KRR
A (B - 81, 1971 YCM GP-210), 10-5: Elephas maximus (Jf - i, 1974), 10-6 : Lo-
xodonta africana (EFHEEIA), 10-7 : Mammuthus primigenius (Orsen, 1972), 10-8 : Stegodon
trigonosephalus (Hooijer, 1955), 10-9 : S. huanghoensis GEJRWFSE/ME, 1975), 10-10 :
Mammut americanum (Orsen, 1972)

) no- 2~5, 7T~10138%5, no. 2, 5, 7, 8, 9, 10 3 A% KiE L TR L,
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JI Fo g R S T PN KARMREEA Upnor ik

P. naumanni P. naumanni P. antiquus
e H e i =
% K £ mm 750 779 795+ 795 673 1290
RS TN 195 195 - - 188 -
TE AL A K 205 185 - 215 204 350
U O 150 190 170+ 182 158 -

1 AT 7R 82 80 - - 126 -

X10-2) * L OKRARBEAR (RE) - 8L, 1971, K10-4), P. antiquus ¢ Upnor A (An-
prews and Coorer, 1928, [X10-3), Elephas maximus (J§ « 5, 1974, [X10-5) B L
Loxodonta africana (EFHEEEA, X10-6), Mammuths primigenius (Ousen, 1972, X
10-7), Stegodon trigomnosephalus (Hooijer, 1955, [X10-8), Stegodon huanghoensis
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Late Pleistocene Molluscan Fossils from the Hekikai Formation,

Kariya District, Aichi Prefecture
Yoshiaki MATUSHIMA

Summary

Molluscan fossils were collected from 12 localities of the late Pleistocene Hekikai
Formation, distributed in Kariya district, Aichi Prefecture (Fig. 2). The formation
is thought to be deposited in a inner bay environment. The age of the formation is
beyond 36Ky according to “C dating, and is regarded as 50-60Ky old based on the age
of the correlative Atsuta Formation. Sixty-three molluscan species were identified,
including 36 pelecipod, 1 scaphopod and 26 gastropod species (Table 1). The living
analogs of molluscs are inhabitants of inner bay tidal flat, and sandy to muddy bottom
just below the tidal zone of inner bay. Most of the shells in these assemblages are
considered to be autochthonous judging from their mode of occurrences and species
combination. The fauna consists of five embayment associations. Distribution of the
associations in the restored bay well accord with the distribution of the sedimentary
facies, and both distributions are, in turn,controlled by the physiography of the bay.
The associations and principal compositions are as fellows.

1; tidal river association: Corbicula japonica and Cerithidea vhizophorm, which
are now living characteristcally in sandy silt facies of the rivermouth area.

2: tidal flat association: The association is found in the innermost area of Paleo-
Hekikai Bay, and is characterrized by the tidal flat species such as Tegillarca granosa,
Crassostrea gigas, Cyclina sinensis and Batillaria zonalis.

3: inner-bay sandy bottom association: Meretrix lusoria, Phacosoma japonica and
Mactra veneriforumis are dominant in sand and sandy silt facies of the inner bay.

4; inner-bay muddy bottom association: Dosinella penicillata, Paphia undulata and
Rapana thomasiana are dominant in silt and mud facies of the cental part the bay.

5; inner-bay rocky bottom association: Barbatia virescens, Callisella heroldi are
dominant in gravel and rocky facies of the cental part of the bay.

Among those associations, those of the tidal flat and inner-bay sandy bottoms are
widely distributed in the Paleo-Hekikai Bay (Fig.5).

Most of the species are known from the present-day Mikawa Bay adjacent to Paleo-
Hekikai Bay. However, there are Nipponarca bistrigata, Trisidos tortuosa kiyonoi
and Dendostrea paulucciae, confined to the mud bed of the Hekikai Formation, are
absent in recent Mikawa Bay and lse Bay.
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TR A RARIIE 2D X 53 TH L FHIC LB & Ammonia beccarii forma 1
LS ERAEHEOBEILED, 2D 80% H DT b, &0 & ILIERITHEAME DEL KK
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LRI = FF, URFVIIYTAL, THIDLTHDL, ZHETOERLDKIBCHEES
D& AMEBBRDOTFEICMEL Ttz X 5,
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$@%W%@ﬁ@m#%ﬁ@%%mif@@%ﬁf&ﬁbft60u@i5k$%%%&%
Lo oMY, AHIEO L5 BEOTFEOFET HEEMTIIAERCHL T, O
AR S X EHLOR, SIETREETHRO 8= & BBRKE P ZET HEBTO
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Nautilus pompilius Drifts on the Northeast Coast

of Sumba Island, Indonesia

Yoshiaki MATUSHIMA

Summary

During one of the overseas scientific research projects “Sea-level changes in the
Pacific and the Indian Oceans”, we had an opportunity to collect more than 170 post
mortem drift specimens of Nautilus pompilius on the northeast coast of Sumba Island,
Indonesia, in August 1989. Here the occurrence of the drifts from this shore as well
as the ecological characteristics of these specimens are reported with a short note
on the distribution of dead Nawutilus shells in the environs of Sumba Island. This
report is the first record on the Nautilus drifts around Savu Sea. There has been
very few reports of occurrence from Flores Sea, Savu Sea and Timor Sea between Java
Island and Timor Island.

The drifts were found above the present high tide level and are thought to have
been thrown up on the beach by high surfs with strong winds. The time of drifting a
shore seems to range from fairly early to very late on the basis of degree of damage
of the specimens. Detailed description of the state of the damage is given in this
paper. The supposed long range of the time suggests that the people of this island
had not any interest with Nautilus shells. The average distribution density is one
specimen for about 12m along shoeline. This shows the densest value, about twice
of the one at Ko Tautao Island, Thailand, reported in 1965. The diameter of the drift
shells ranges from 2.5cm to 22.5cm.  The average size of the adult shells is larger
than that of N. pompilius in the middle Pacific and corresponds to that of N. belau-

ensis in Palau. This may be noteworthy.

1. [FL®»IC

19894F- 8 ~ 9 Bzl TiTdodrtc 1989 R /ATt [AOFEE L A v FERCRT % Y48
ToWFge | (Yonexura, 1990) DFE, 1 v PR v 7= U — > 7 H{ENO—17 CKkEMZ « 25
B FR A - RBED) 1L, ThE CNautilusiBT 50802 koA v FHF 2T D
A v A(Sumba) B B\ T4 & OEG Utz Nautilus pompiliusw R UHE LT, Fhit
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L - i i 1/ |

110° 1'15‘ 1%0“
H1. 4 v Fxy7 /INAv#HED Sumba B2 5855 Nautilus O g (FED)

130

Sumba Bt Petawang, Maoedjawa, Manangamihi, Maoedoeloeng % LT Mondoe
D5 HETHELL DT, BEEED 1T0EE B2 T\ 5o L DORITILE R 2. 5em D R BLH
B BERE 22.5em DRFGHIC e —HOKRE IERTEANRE TR TS, FIEH - T
%, NautilusFE DN MEEZ N2 AN CREWCRELTT -7 TRTR T 5 ES DA
B, BX, EHEREL ST oWTHEIZEL, fricPetawang, Maoedoeloeng, Mondoe T3 % /i
FEO LM X A ERR L 7o

AMTEBNACRF2BBEHELFHELLER T L& L, ok FRIELCERISHITK
K BEM IR 4T 5 120, BifEBandung o BRI ZEiTC XM T Do

2. Sumba BIZRO5NBEE N. pompilius DFHRE

Sumba i3/ A v FFNE OGO L, % ORACHRIENA v £ 5B 0N TH % Savu
WE LT3 (X 1) e ARSI Y~ v F BB L L SR L T,
BEBFBCICHEROBE LT RN T 0AFSMEET, REELL, TELMELE
ILBEROHIL L 0 7c B KB OB I R A% (Hantoro ef. al., 1989), WA L/C5HIAD S
% Petawang, Manangamihi, Maoedoeloeng #3fgdtic, Maoedjawa, Mondoe 733§ 5[l
ZIEERO e WiEEE: & 7e b, $2 Manangamihi, Maoedoeloeng, Mondoe Tl3£7100m &
CBAEDOY v TR R bR L, FHEATHL M > R EERXTLO LS TH Do

T i A A e RN SEHEE (m A E D
(1) Petawang 400m 2617 15.3m
(2) Maoedjawa 200m 6 1 33.3m
(3) Manangamihi 200m 2218 9.0m
(4) Maoedoeloeng 800m 861E 9.3m
(5) Mondoe 500m 361 13.8m

Sumba Bz i) 5 EE Nautilus @o\Tid, B A 2134 L BOe S B IR TWT,
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X 4 . Waingapoe 2275 {7 Manangamihi O ¥k (A KRR

W RO B30 REIRRES o i & fl) JrLf NABC BRI A Z bl iz A LR
RORABTIRINTWIC LR TE LN TE D, OGN H % B0 lis Nautilus

ATIREE, AHR T LEEO LTk "%‘Elz“‘ LT3 ~9miT LMK E 5 ‘ﬁ%fﬁn
OFHEE (m  EE) HEBRTC, &R T 12 mIC LEE L WS BEERD Mz RT I
(1965), Torivama etf. al. (1965) 1wk 5 &~ v —2f & o Ko Tautao & TlLf 25 mic
L{EE &5 5% E (m i) 235 Tk b, ZhICHE~% & Sumba Fidfyi2mic 118
T, T EOMEE 7 D RESGCEED iz RTo RICEHIMN & WEAR D s kRS
B L THh b,

(1) PetawanglizWaingapoe 7> 5 #555km i B L5 L, /\IEIUD|JTj7'ﬁi@,m TR ETH b,
VS — B BT [N E AR T IR R Th Ao FREMIPRIZA400m TH b, :@2@7‘#—1@1@7%&
xR 2 1R Te SFHEE D EEGmoiiciie —Fr » 7 (UEk#940~100cm) 23330
I TE D, I 30m O EIZEHRN 3 mE THRIET Ho TORTHITMENHEREFIT
v A 7 (Spinifex littoreus) DOFEEHIch, 1~2moMihd » CHIEHK3I~4moD
SFHEDRD » T %o EA Nautilus 12, @iie (HHW) X b 2sv/e b B oFBIEIER & 7 F
A 7O E DOBERIEAD SEEOREEOFIZIZFEAEDEET S, FRCREEGE Y34 50
W & DS ER T2, &2 CHEBOMA, BAKELE—HA 2 HEOFF L 7

24 h (Spirvula spirula) NEEED LN TWT, FOFICNautlius RN b, h
FIHBRCHE S BEC L > TIHETb b ot E2 bbb, FLTERENLL A3 ~5
mE TR 2 < ORED, EHIEDEFHD 5~ 10 Mgk E TP Wi S & SET
Z>o INhbYFS FOREFONautilusiZi3hc DIVCEEE b, BAEEBL, ILEBOAIH

BEL, FEEBEMCEHAPEELCERBRE8E HIL0. Fh b0 AR TR
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L DENLE TRO—HMBITE L LT oo FHESh BRI 26 TH b, ZoOFIIL
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(2) Maoedjawa |3 Waingapoe 25 #I35kmFIBVC(L 1B "% o HPE 7 IS TE HR A0 7 WO IR
ThHY, FAEHAIH200mTH S, &2 Tl 6 HOENl Nautilush g bz, ToFRD 1{H
13 1989 4F- 8 H26 H BBl T LT bt b o T, Lo 5 (M@ BIREm & ¥ 1 ¥ OFf
% & OBERBRAED SRR 3 mF TOREIC HAEL Turte,

(3) Manangamihii3 Waingapoe %> 5 $10kndbic B3 % o BALTT W IEAR A 7o iR (X
4) By TOE#NE LT EF LR TER D, ToORmICi100om b kiciste - TEED Y v 75
PFEEET Do ATRINI200mM TH B, B Nautilus (I TR LBEET & Y F 4 7% &
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SECH EFORTVAZ L ETRML T 5, FEINAEERIZ2METH D, FOTFHEE
(m KD 229.0mE7e b, REHSOPCTRSEWEETRT,

(4) Maoedoeloeng |3 Waingapoe 7 5 #715kndbic iz B3 %, Manangamihi 7 5 dbicit
BT B EAR N e R R TH D (K9 — 1), FHAHMAILK 800 m & & DR EH T DO T
bRV ZOWROMIERIT X 5 R, BRI30mOMIRgRE ORI, H200m Ok
MhERTCRAEDY v THERRET Do TR AL B ICE B L T SHETSh
Bo= v T (Porites Sp.) D<A 7 w7 b —n bt dAv .y, and4 (Tridacona gigas) O
LRGBS M T5, FHEINEREIZEMTH D, FWELLSHMEDOFRTHRS L\ EE
DEBNT, FOEEBROEHHEE (m @& 119.3m& 7 b, Manangamihi & 12 L&
R T o AMSD o hFE CoMil e, BIRIEEE Y A SR OBRRARAEOT LT
REHFEONCEREY O CERT D, £ U TERARMAT 2D BANCH 2 ~ 5 mE TR E
O DOMHBEEL, IS8 ~10mE TRIEINTE T % FI/NZ ) D3EIATs
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Nautilus

0 50 100

X 6. Sumba B ik > Mondoe (2 3s1F % Nautilus {3557 D ALE & T ETHK
CHOTZ T T RSP AR G - FA RS 4D

W E G2 NEIT K 234 < Fe K BEMNC A 2y - T & 7o 5) 1%, B2 e D s Cheflic mhs
STEL 78D, & IEFE L BWERIC L - TH EF bR, HURAERCLEOHA L LA
AFORIRL L SravAh, IHIC Nautilus B HIT2~3HELDE > TEHEAL T
oo EDOHFIIHDO L BR LTIV SE @GR 3 b H D, Bk 22.5 nDRADEES &
FhTwie (K9—4), —H#UETIX1989%F 8 A2TH FWiOR#IMR £ b /LB 4 {HO Na-
utilusHIBE - T oo R BIZIEIIBLEICEE LI b O TH D 50

(5) Mondoe (& Waingapoe %5 #9 20kn JLICALIE T 5o BT MW EAR I 7n IR TR CTH
b, FEMAZAS00mMTHS (KI9—2)0 & 2 TIROMOEEIALIRE Lo £ DFHE
& (m /88 1213.3 m& g b, Maoedoeloeng 1Ck\CERE T D E o T DU O MK
%X 6 1R To & & ThFEHYRMLREEINmORIIL Y —Fr , 7 QEEFI40~120cm) 7
b IMIERIN TV 5o BIRIL 20 miitk & e X D iEARRR A, BIEITIEER 3 m
FCTHRET Do BIFHO Y 54 FEEHEE Lb o 4 HSIT T b BIFCRENR L 78
Lo CTHRD M RIS R TE TV 5, 6 HOEEEARDFT2EDRIL, SEE
5 EHOBIRTERE COMIEEE » T\vics 22T KMy ORI BIRETE ¥ 1 ¥Rk &
DEERMAT T EFR DK ORI A b5, T L THEARLLEACH2~5mFE
TIRFERENISDEEL, B8 miHEE TAEET 20 &2 CORBBMITH2~8mE T
CHEETHBIL, DRI E R TOT LA ROOHAMLEE L T, BRoOWED
KELDDHNHENLD, TDX S BT EEER R VIBHE AL TCWB LRS- ENTE S,
PLEDMD)~(65) M8 TR SN EES Ut Nautilus OBIERELHETH Do

3. Sumba ENE&E N. pompilins OEFE
48 Sumba BH LG D 5 HS X W EREI NI EE D N. pompilius X1T6EWCE LT,
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CURREN
PAC\F\C

RTH i

NAUTILUS
- == MAIN LIFE AREA
e  LIVE RECORDS

£ kel =
= o o) =
T N~
o DRIFT SHELL RECORDS

X7 . Bld: Nautilus 504 3 & F DA Ak (Housk, 1987 DFig.. 3)

NHOFEOKE XTI, HELFI2. 5emd RBEAFE A % IR22. bem D FUHFIC e b —iio k&
IERT o LDOHTH Ewmztﬁé®mmum5v%,mmuﬁakgégtotuw
BEADIMEAEGEEND, TDXOEBORKEIDLENLAIICAS &, Sumba & O EAEMA,
I & IR PR AT B Nautilus pompilius (12 1¥ Saunvers, 1987; House, 1987; Tanase
et. al. 1987) X b % Saunpers (1981) 72%idifk L7z Palau ®» Nautilus belauensis \ZXI 53 %
KEILTE->TWBEELDBND. —J7, BENFHIS T2 5en% TOMKL, Fhllbok
IR LDLDIRMENTILENTH 20, FEAELTWD, LOF TR b /NI 702, 5end 45k
1%, Petawang TR Uicftk<, B E RIS b 75=M§'ﬁ}lﬁ‘7oo DD fDE}?%
¥, RO KD A LT, EHA965) DT NautilusFEs o SFHARMLE i K& b
5&&&%%@@Eﬁﬁhu;@téofbf,@mmoﬁﬁﬁﬁ&m?EE®WM&mk,
B 1meo Yy X<F THANR2MEMAEL T oo EELELWTHOMMAEL X 9-3 TH A
X5 s AWBBLTED, FLWEOTEIEED W0 REEFT X THIR L TR BB
Fodbod Rbhb. BOMMIEFITIZOEROEED HHEDIZ LA ER SRR WEERCH e Ffk
b, FTohHEIGRAS L VCIZAMOHEREE CEIE LC@EEE TH D, T, EHOA
HIEmCIED F, 2ray, vA=FIAL, A7, 7oV FEREONEDWIAD S
oGS ESNRSD (K9-6) &0 X 5 Sumba &DEN Nautilus @iy, & 0%
RTd—2L LTRUKREDO S DIt l, ZIEBEARESERTHDZ L2 RT, Lo
T, ZhboNautilusiy, g DiEWVERAL b Eh, EERECOLIDE, ik bl
MaEER bR U DD » TEHEMIFYER LTV LE2 b5,

4. Savuigd Nautilus D

WA v ZFIBIZ R b5 Savu #BiE, FIEOFIHALE L, Jbic Flores B~ Alor &, HiC
Timor &, iz Sumba BicEFh CIIE " EU=AF% LRETH S (K2)o R LT
BARBEMOFEENE L CEL, KEHAKEL 000mE T EIZH T RETHED bhMIZ L
teEk e b, A v FEE L1 Sumbaf; ~Sebaly ~ Pulua Rotily & DRI T27di - Tvbe Ih
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Petawang 1231} % Nautilus 5 OREF. 11 BURTHIE A I PG U7 Nautilus, 2 %5 OHAK
&—%K%‘?’E‘Lf:fﬁﬁ,@ﬁf;:{}t%@Nautilus, 31 {ﬁﬁﬁ Mg » & A » (Spinifex littoreus) DFf
Vi B S B S Nautilus, 4 @ 05 & —#EwiEss Uicle)s GkER 2.5cm) o Nautilus, 5.
=3y s 7 v (Barringtonia sp.) DT & —§5CiEs Lic Nautilus, 6 @ BIRIERE ML ICEL
Lz b 7 maw A (Spirula spivula)
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i

9. 1:Maoedoeloenglz 351} % NautilusiEzE ¥k, 2: Mondoeiz 1} % NautilusiE55E5:, 3: Sumba
EHRALiEE TR S RS Nautilus, 4: Maocedoeloeng 1235y % v ¥4 ¥ G R IEL D A -
THRON 5 ELRIRNBD E Nautilus, 5: Mondoe 1235\ % HULTHE 135 D I8l ¥ % 5% Na-
utilus, 6: 3% Nautilus DFERE O NMFER A ZET % » 55 (Ostrea sp.)
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WIS 1A v P27 2y AABI2B 3 NautilusysEs

¥ T OSavuipic s\ T, Nautilus O 5 %\ RERG BT 2l 134 < My (Houss, 19
87 Fig. 1, 3o 7RI L IUEN. pompiliusd L QNHE/LHIIE LTCHREIN TS (Ha-
mans, 1977, Text-fig. 4, Hamans, 1981, Fig. 3)o i Savu oA KbEdl H7c % Java
e R, NautilusD/EFICE - Tl KIROB LW TH L L THBERN LTz Tn
%o WAL N. pompilius OEQREICOVVTHEL WL e S, Hl2E Havasaxa ef. al. (19
82), Havasaxa (1985), Havasaka et. al. (1987) /o Ewc X b & N. pompiliusii, Philippines TiX
TKIEFIB0~525m, Fiji TIy/KIEHIZ60~550m DK TA BT 5 2 Wb I T b, &
O ETIESavuliBlI N, pompiliusd A I Ay Te B2 i 2 T bo Fh TlESavuid % ik
Sumba B& &N A v ZFHNE L k1T D Nautilus BT %58 %, Hamana (1977)
DX 3 & House (1987) O 1B LTABEES I HTHA S, ORIV
N. pompiliusd = A1, Sulawesi s & Papua New Guinea & oo Bandaiffiid th %,

—HEE DT Banda iR o B 4, Arafuraifi, Malacca ¥k, 1 v F{fo Christmas &,
Cocos [ TH B T DIFFFULI B Tl s Nautilus DG E LTH =2 F 7 V) 7L
Fd Joseph Bonapartels, Eighty Mile Beachili /g B bhb . 7B N. pompilius b 135
TEDN. stenomphalusiy Javar Madura B, Panaitan B8N TWEDLTH He D
X 5 Savu i B\ ik Sumba Byh SO 7 HIHE T, S E T Nautilus H& b T
Wiz oice LIChH - T, 4Eo Sumba FSHILTEFEOFAI L - T 5 i bEE IR ES
Nautilus 17613, NautilusDEEFFCET 5RO ETH D, Sumbaipicsi; % Nautilus
OERBWEL T ENFRERET L0 LE2 bR b,

5 F & &

A L

19894 8 H 1 v N v 7 O/NA v 24 Sumba B H At/ T RERHE S o s Nautilus
V3, Savu¥a iU OHUE TE S e Nautilus DT 2 B0 TH S, +DE
FHIXBIRTAE & v 1 7 (Spinifex littoreus) Rk & O BRI OFT LT EHFR b
W o dc i %, £ L TR BR 8 ~ 10 mEEfl & CTHIET 5o & METMEITTE S
BRI S>TIHETFbhcbotEZLR, WTFho@EELEDELPRLTED, ELWD
O TIFBORMORREENTXTHIA L TR T od o b Rbhs, 2 bEENautilusod
Sy ARERLY, TEEEEERC U TR12mic TR S 5 BUS R fih LT, SHRIEE (1965),
Torivama ef. al. (1965) 1@ X %~ v — L EpgiifEo Ko Tautao & TOEEZRLLEE (m/
AE) TERT, 25D Eofil /e b KESGHEIED 5L R T HAOBRRILF2. bend K
R B E 22.5em ORHGRICeb —lio R E Sh T, COBDOREINDL RS &K
SEPEICIA L AT A N. pompilius X 0%, Palau © Nautilus belanensis IG5 KkE X
waRL, EHIET %,

Ll Eo X 5 ek & 5o TERED B L, Sumba B LG i LicN. pompilius
vk, ATTIA2Y S Savulfic BB LT ie b D 2T 0 B IR BT & 7 - 7oAl e A iR ed T
Bl SBILSEIE Lok A &0 TARMI D N. pompilius OTHELHAiTs E DWW TK
Wi 7 AR 1T 5 TETH 5o

W N R FE D HIEH e b, Sumba B o B HIA TIXI R REO K B Rz B #E %, T
FREEDOIFH B, WHHAETTOFRAM Lol iz iEE, HIPACx v -0~ (R
D30 B IO ATHRRK « AT < SHET « A - FHEIERED) IS ECHEE
T\ 2o B8, Nautilus O TILHOC Sumba B0 Agus HagifGiw 4k o Wl 14 157,
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¥ 7z, Bandung B VUK BT ZEATEER D LEREHETE i1y, 4% Sumba &0 Nautilus 12D4s
TARRI 7MW SE 2 1770 5 7D, S EERE L7e Nautilus EEA% BT O EFEV T 5,
INBDN 2O LEHOELRFRT . LRAMROMMAL, PR ICHEIE A Bl 5e
P (EBEENIFG) TRPREE A v FEECRT 2 BEAEHOUITE ] (B Rs Bk aE i
BYBEFRE 2D No01041019 12 X - 7o
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Early Pleistocene Otariidae from Iimuro Formation

Kawasaki, Kanagawa Prefecture, Japan.

Akihiro Korzumi

Abstract

This paper describes postcranial bones of fossil Eumetopias and Zalophus. The
former is called the Iimuro specimen and the latter are called Tamagawa A. B. C.
specimens. All specimens have been collected from the Lower Pleistcene, Iimuro form-
ation in kawasaki city, Kanagawa Prefecture, Japan. The geological of fossil bearing
horizon about 1. 1~1.36 Ma, was obtained by coccolith biostratigraphy (Saito, 1987).

The length of the Iimuro specimens are comparable to, but width of each specimen
is more slenber than adult female of the recent Fumetopias. Humeri of Tamagawa
B and C specimen are distinguished from those of recent species by lateral supracon-
dylar ridge thinner and strongly extended to caudolateral. These character are similar
to recent Callorhinus.

The present study suggests that Zalophus already arised in middlle early Pleistocene
western parts of the Pacific ocean.

L FLs»ic

N5 2 JE X & AU TL T & DA Hiih 5 Z BN ORI, = O 2 knfg e o )G %
JBE XA R 28 [l o 2 0 FeBE i ok, TR I LSRR E S (i, 1984) MEL AL,

WFIACT > H - > - A ) - BRI - WE SO - T B & o BFHEE LA (IR, 1985),
V=, A=, BB, AZwaA T AF SN2 SN EONY I E SR bE R ERT 5. &
S, ITY RS MR L ) R A TR — S B R LB RO A KT

v 7 ACARFERO—FRH B 2T ie - o (ﬁ?llii%, 1988)c ZMICTEF ORI INRT % &, fRER
DEMRITB I F L2Mafiith s E 2 bR b,

(b7 e e T b A 4K (f"“J/ 132, 19887: &) #5[EL 7=, HADOAHNHEF KT %
T YA BHMbAE, REF oM WL A R NS R B Eumetopias ojivaensis
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R NIBTEO LS BRI E B CRERTURGD 7 > BB EARIZDOWT

17 7\n
10 (1] 18 vv 30
11 [ 19 aa
12 ] 20 vr r20
18 [ ] 21 %

Ozenji F.

14 7 10
16 =+
16 [Xpe - o

K1 ZEE R 5 UEE O LB L a O E R LA B X O EHBYE AR THERE, /)
R (1985) ORI 1+31h &3 <. 1~3  fERRKOME A 7 v » FHLAMERHE, 21 £of
DECEMBW A OELMSA), 4 mEE, 5: HEB, 6: THFE, 7-8-15: #7757,
9:Jed, 10 WHES, 11 REmME, 12: B, 13 REHFHHIRERE, 14:BsI0vr
FOGE, 16 P WHEDD LT R HE (RIE ALRE & ORI, 1707 5 AEKILK
18:8A, 19: 2207, 20: MRk, 21 &REFIFET 55 5 2AEKILK.

Horixkawa RN « FMHCPURE E)I, 1981, HIRKZEB FEE Eumetopias sp. D THE
& Kaseno, 1951, Mitcuerr, 1968) &, T-ZE R 7 I BEOriensarctos watasei (MatsumoTo)
O _EFEE (FAZR, 1925, Mitcuecr, 1968, Rerennic and Teororp, 1977) DIRERH 5o HERED
IR 6 BEA (=) v=v=A s — 7 BRI, 1985, /MR, 1988) 1L hBAY, AL
BHREILShToled oleo BRI~ G 7 28 - + FERRED7 v #HE
AEA L e H7c b (Rerennine and Teororo, 1977), SEFOJLPEACEEEWC BIT % 8
IS DA BT BT, SREML TV I2REBED DI EETHS 0D,
1981~1983 FIens T THRER DERE S NIAEA (K1) 1220, BAWRER TS 528
RHEHRE L TAROBIEDOF D & Lt MEREDOEME LIS O FTFHEBW LA ORI
DT, BRI 5,
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B2 ZEEIEAENM S 2 AR D et KHIC#T 75 Nk« Yk OfE, xEicT v 78
feEopEtits (EF X b P2, P3,P4).

139° 30’
§5
< \0/; ,,)é“ Nkﬂ‘_—ﬂﬁ
& * *x F77D
N X)) ” }
N oo : S Ny o oNg/ smms
* ,D1 D2 D3 o AT fEst
* P2 P3 P4 A1 A2
N _// c2 T B (% EdellE)
Fa N1 Trr HEEE
c1 2
P .Ps R

> ERE =, s EIMT mEm
1?;;5&, EWEE
= SO 1n 2 /B

P ) G mmm
e TTRY A% OO s

&
PRI A2

K3 ZEEBREICET S LEBROMERE LUOR 1 - £ 1I0R U BHEBILE O 5 H 5. N
R (1985) D5 2 M%—ifighZs, P; PINNIPEDIA, C; CETACEA, D Delphinidae, N; Cer-
vinae, A; AVES.
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ANgC RO BN EREARE T CREBIRH 7 & AR EARIC DV

2. WEMESERVILAEHBRORER

7 A BE A OEHBE (K1) 1, JIBHSER L ERHINITN & Oy ih b L5
I /NE /N B IR SR O IR0, BEmic 5 2 BUKIE F oK (K2) &, LEIEMTRTTE
DEE 2 kndD IS LERBHE RO BAN, £HEHARDH 25 BHREERFED EEMTH
Lo ZOMNEOHEIL, THEFMO LRBHEER) R TEMcERLE LCENT 5, &
h%TMAL%M,LﬂL%¢HE~A B (fiEss, 1984 Bhko e —a@aox, %ETH
HRERLT A T DR R AR Y, MIBUB R A VBB, EER50~60mIC AT B,

EEYPLET S ERERORRREOMEN YK 1, HEBROWERNAY X 3 105FT,

ﬁ%%é%ty;ﬁ&iﬁ%ﬁ@%%tﬁmfdk@(m%)ux,y<®ﬁ thidh A ([
1E7, 19847 &)o M 313/ (1985) 122 DHEDER 2 MATELEL AL DT, 2T, =
AMBROHER 2 R TS OERBO—I EWET - HIEE - BcFEo—84 —E LT
FEEICE D=, RO OERE (W HbMEET) IZFHEBISD -,

RERDORERIL, TMHOMHHMIRAEN LS FHMEEBN BB L, FMNORKEL
WA DT 2 S EBENBEWET 5, BIENTOMOEYEELOE L VIR EBE OB
mREAYFEET L, Tk, Np (BF-2 3 A Migh, 1984 »b Is(BREA2) 7 1 /MR
1985) FTIOMD 7T 7 sosEdbhs (K1)e DN, YR (FrFx 7 i, 1955) » bk
DI ETEMEIN2T°E’S ExX 7T, b FE(A (PD 1%, Nk (FEAMR % 7 : @, 1955) ©
f12m AN BEH L7z, fok/NE (1985) Cir Yk=Nk & LT\, FOROEEIZ L D
EERDO XS ETIE L 720

®1 REEEEELOBEHBMLE

no SE X iz RREER | REE RE BT
C1 | CETACEA O ER "74 ISR BE 48 HEX

C2 | CETACEA O BHER "81 HEN D HEHNLW L
D1 | Stenella sp. ® | EHE "75.8 IR EF S ERHE

D2 | Delphinidae @ | MAEHMH 75 IV EEX

D3 | Delphinidae @ | BB H 81 HHA WL HEALW U
P1| Eumetopias sp.@ | A I "81.7 IR ER HE X

P2 | Zalophus sp. @ | B U, B -ELHEE '82.8.30 | [NREBS HE X

P3| Zalophus sp. @ | ELB-HEE '82.9.19 | /NRERS HE L

P4 | Zalophus sp. @ | ELBI-HHEE '83.3. 5| NREAH HEEX

P5 | Eumetopias sp.@ | ERB-EH - KR BB IEH ‘84, JIERZ8IED | IR EEE
P6 | Zalophus sp.@®@ | & F .88, % '84. JIERIZEEE M | IR 2R
N1 | Cervus sp. @ | FEH IR ER B HEX

N2 | Cervus sp. Q| EAR B EHFFE HE- K 77 VIR B 4 BEX

Al | AVES (ORI INRBR A HEX

A2 | AVES O | ERPEE IR ER A HEE X

X OXI}RE QK|S @VYyIvIMgh-7° HEREYE(1985), @KR(1987), ®s/NE(1988)

SENFKCERT2HERBL, AMELOZELVCHIREFEODEREEYEEL, 31T
R —FEEAET TR R 5E T LEANT 5 BE10ecnD 7 5 28 AL § 7 XK KILKE
IR, ZOFM3mMIIHANBEAREY, X511 mTAIEBES end [ KIUKER
BAET D, 2hbDT 771, B, SWHRETAbOMEENLBAHT, kX b Nk, Ip
(BRZE 23 A NR, 1985), Yk wxtfh Shs, 7vrEka (P2, P3, PO, =Nk 577
ZORI3m M bER LI, 7Y BIGCERBRED 4 m THLTE, ETHAIOMEALS A v
WEEE LA (DD, #EEm (D2) gl (D3) #RER I T, 7 abGERLT
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BE| T | | Lk
fE% A8 | s/si | s/si|si/fs| F1%

GASTOROPODA
Suchium costatum o 1
Suchium suchience subschience ® Y7 AT
Homalopoma sp. © a4 &
Turritella nipponica 0 N5y
Onustus exutus © A4
Polinices sagamiensis o) UraCCEVINE YK
Neverita sp. © | © | © |y 4E
Cryptonatica jansostomoides ® | © 4904
Tonna leteostoma © o) o | vah4
Tonna sp. 0
Rapana venosa o} 7hZy
Reishia sp. o WM A&
Phos senticosus o) N4
Babylonia japonica o N A
Volutharpa perryi © A
Golikovia fukueae 0 © o |1y
Zeuxis squinjoreusis © | @ © | Mhvop 4
Fusinus sp. o) Vg
Merica asprella o} I 7
Sydaphera spengleriana o o) 0804
Unedogemmula unedo 0 FynT 21h{

SCAPHOPODA
Fissidentalium vernedei © I 4
Dentalium octangulatum o b YIn A

PELECYPODA
Acilla divaricata © © | %74
Saccella confusa © VAV VAN
Scapharca subcrenata o) YA h 4
Glycymeris albolineata e} AN A
Solamen spectabilis ©) (TN %
Modiolus sp. ® | o o [N 4E
Aturina pectinata japonica o) © g47%°
Mithuhopecten cf. yessoensis o o) T A4
Mithuhopecten tokyoensis o) ¢} WEEULT)
Anomia chinensis 0 T30 Y4
Crassosterea gigas ©) '
Cyclicardia ferruginea (o} © J0V73h A
Cyclodicama cumingii © | © ZUND
Venus foveolata o] BN AN F
Lucinoma acutilineata o VAT NEES NS
Dosinorbis cf.troscheli o) © ® | WtinA
Paphia cf.schnrlliana o) © o | #1A V4
Clementia papyracea ® | O @ | 7xhA
Mactorinula dolabrata ® | © DUEEEE NS
Macoma cf.praetexta o) o | MAEEINIA
Cultellus otsukai e o ® | 1HIn1¥) 7y
Panope japonica e} © |34
Peliproma otohimeae © Yay NI IS 4
Cuspidaria sp. o) o | M AE
1) EHSEE ; @ :abundant © :common O :rare

2) @ i FiYk~1p779RE, driNkF77 BAI3~4m, E:iNk777_EAI8~In

3) &8 o s/siEVEYIVNE, si/siv)b NERDE
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AL TR O EAREREARE B (PR 7 > 2R RIc oV T

%3 R 2R RS (LREE

SAMPLE NUMBER 54 03 |1 17
ABUNDANCE - PRESERVATION CG: CC | IM |77 (0]
—
Calcidiscus leptoporus Ci C| F| F ‘
Coccolithus pelagicus I F| F
Distyococcites perplexa Fy ‘ Ci
D. productus TR A O
Gephyrocapsa spp. (small) I F ! | A ‘ F
G. caribbeanica (M: 3-5um) fohoal 4l Floc
G. caribbeanica (L: 5um) | A C o+ C]
G. oceanica (oblique M: 3-5um) | | A +| A| F
G. oceanica (vertical L: >um) | C. Cl +|
G. oceanica (oblique L: 5 m) | A LG i C| F
Helicosphaera carteri/kamptneri F t FF
H. sellii [ | F
Pontosphaera japonica F| F
Pseudoemiliania lacunosa Gl Al #| €] ¢
Reticulofenestra minuta | F ; (o
R. minutula | CiC|l +) F| C
R. sp. A (S: 5-6.5um) | | | F
Unbilicosphaera sigogae fol. ‘ } F|
F. profunda (N/100) | ‘ : | C
[
| 7| F‘ Fl

Assemblage l F

X ST (1988) ICNo. 1 (AR 7 27,
F*tﬁ_ﬁ@ui‘rm'iﬁﬂ(maa
4 REFIXEREL 3K VE B, T HTHED

2 EEHMILE) A0 LR L 72,
No. 5" : AT

T XIZH.
HEHOE TSR,

17T
m.y @
1 - TAMA YOKOHAMA
—_———
1.0- E © 0 @® 0 ©
1 N s ey ’ ‘ . l Key-tephra
: i
g | E —Sh
%} g
E f) """ “"_Sf
{0 -----—Nk
o< “Mt
- Kk, H2
4 > | _RE y
E G 1&_}2{ G5 L I —Hu,Ko 11
oy
1.5 ; /:i“/\j prriwir=a— U8, Ko 22
OF
I B NJ
c
o ‘2 —
1o ¢ UG
T 7

i

K4 LRy LRE
REF v 7 LD HEEE (FFE 13353 ERET5), %

DHEKREF v /LA ER, @ FEOD~/NLEfr—1,

EEL—F, @ ZH~EEY— b, @ F~&RI

DR ERREF v 7 LR DHRIAERGAZE). @ FiE (1988) Tk bh

7 A RHMUAE R ERE. @ © 1987
@/ n~ITHAA— b, @ : BT~
Fi— b, HA : &8, NZ: g, KO

D/NGEFE, OF ¢ }\H“E, NJ: g, UG i, KM: ER)IE, TK : SiEE, IM @ iR

Jg, OZ : Efpsrld, KK :fhdH, TR :#)E, 1G:
OY : KEHFJE.

febkFE, RE :#XSFE, HY :FIUHE,
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R & LI SO f 11 B 7 & (AL, A2 7%, ERERHE B 1 AR P (CD A%,
W B Bk B Th B v A BOEHE (ND 2R LA, Zhbo EHEERKIE (1932) O
REWERERE, FodmiEs (1984) DR=EEO R IC %,

3. FEM LA & HERRE

fREERE A B FE N L 7oL E RO BB A (F 1) ORI s O EHEELR 1 312
wTe BEALD &f;ﬁﬁfﬁ@ﬁﬂﬁlﬁlﬁri NEERD S D RESZT - /J(”@J_ulﬁ{i@
MELHEEI N TS (EM, 1975) JE i A M0 =AM fiEih e icdh - 7o (72 & 21E
Hith, 1984) LEZ LT D. ZEAIK J‘*ﬁ@‘%fﬁ Lo B LARFRCOWT, ER
[EHDTERD o DOHAIT & b7a\, 4 BHECHT THNIHEREE 210K T, HHEMRCE
L7, EBEEIT ML D, OYk-Ip @D R OWEYES : Cultellus-Lucinoma—Su-
chium, @Nk Efr3-4mo 7 o h {LFA%FE LR WIKO B bE v b4 Cultellus-Cle-
mentia, ANk A7 9-15mOREWY: : Cultellus-Dosinia, @Nk E725-30m D /v b 45
Periploma r7ch, OTIE~HFHLEL OMLAEZ W, [ﬁj\@%ﬁfﬁ ML @N@f
Cultellus NEFNICE V. @O TIERAEDERIIZEA ER/IC S5 B )IAIR D fRE R L,
EAEE X DI EVICMET D L Witk E2bRD

4 REEBOER

REREE A BV E F CIo BRENE S RE I, KIUKEEC X VSR &L E
B FRBRE A, BRI O LN T%i\bf WA, ML R D RESL L
T D RS B D e e B AR T ~ i o i i ﬁm§M5(3%-%m,w&);c#%,@
HBOERIT0. SMaifiBicE 2 b TE i (W id, #1987, LavL, '86-'8THEEL DG

P2 13

a% 5 Y;}l
7/‘ 6 %2

L

—t=Z

el

50
1 cm

M5 7vnBHuaoEk. PLEREEAR, P2 ZEIIALK, P3:LE)IBEAK, Pi:ZEIICH
&, #ER - T dLim.
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AL JIIRTTT O 1

=i (THEFH E7 > AR RIZONT

K6 EHHE. 1
X 0. 35

REEA CR), 2: ZEIBEA (),

3:&BINCHEAR (K, (a: Wilm, b: A
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'3d

M7 k. 1 SRR G, 20 ZEIBEA (B, 3:&BIICEAR (), (a:f&ilm b:
SHUTE, @ AT, d PEITED X 0.43
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W) EET Y AREMEEIZ DV

AN RS T O AR SR AR

M8 LA CH). 1:8EE, 2: RE (a: @b, b AW, o A U, d: &
X 0. 4
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FLHRR AU CORARIIIE) o, BHE—ZEIEO ERETE D EHEOFEL 72 4 B
DREHCOWT, GIKEF v/ bantinitbhie GiE 1988). iz, AR DL EEJITIK
D7 ¥ HRPERBEED 1508 (no. D oW Th, IWEKEMEMRERIC L5 DR S
Sh, RERBEME (987) 1 X Hiio v/ LEREESOFH (1. 1~1.36Ma) I A%
(323)s ForhTl Helicosphaera sellii 73 bic 2 Eab3iut 1. 1~1. 2Ma 124124
T55%, RMAEIRIZ I H. sellii \3HRBIHTIZET T EWbh D GREBUZIMG)
fedd, Figefkeil, FREZBRELLVAIBECHEE V). 2F D, FiRKIIWaIhb
5 BUEDMLE DT EOMEFREH 2 b5 &, KRGO 7 v 7 fHuA EHEEE, 1.2Ma
XL B bR ST D (K4, TeRERLED LREN T oERICHM T2 0
ik, 7 A EHMEARE RS S UMD B EANETE (R90.8-9Ma) X hiy, HEFHE EHTH
B (EIEE D, 1988)0 AH BRI O M OVLTIL, FED ML Bhin % o T 7
HEATWED, ADOANETSHEZATIHIEVDTE Z TIXEMT %,

5 TYAMEMLAEOER

SmmET 5= (P A, 28I AMP2) - B(P3) - C(PY) FEADERAYK 512K,

PLizARETH Y, REMCERE &L EHEOMEIAZHL Tt BRFENLSFREGE T
GBIV IRAE T,  FF13EA Yk L F30X T0en D FEIC EH U tzo B EHEE - R E T
ASE R B, A — gy s L, ZORICINERE T ERD ot FEHM AT EAL
DA VBEIEERE & ORESE IR, BHEAeAKOBRAIEA TR D, (LAEH K22 Ik,
TRBREOWM I THE DKL, TOEREDSEL ITHMEENCHE < EbhTEA L T,

P2 1, KR 3w < PR O 58 o K Tl B Rme, ot 9 Sofkadss, —
B U REETRIL S N, SO, BEEIRBEEE L AN R L i to T ieds,
FHEDOBIKIZEA TEL T BHEMEOID, BTHEOEHIITXCEML TR D, Uik
LBy, (baB0F - TELCEMO Imiund, 1EETELR,

P3 1%, P2odbilifll GEATiM) ~B X F10mD L2 AnD, 1OLEFH « Ll &ic

Do TREH Lo P3O LI IZAMRES R MK X 2BEBC I HRD, BINICHEHD
KHENWAZ LA EFFEIT AL,

P4ix, P2odbifintis L F80mD & = Ahnk, 1DEFW « LBENEL D H - TEH L,
T b2 R AT O BRI X 0, 27 D IBmE TRE L T\ 5,

6. i W
EEC OV TRET Do IeBSRHRET 2 BRI, MERIIRZEWINCIUET 50

Family Otariidae Gill, 1866
Genus Eumetopias Gill, 1866
Eumetopias sp.

D HEEA: AEFE (P1-1, KPMG-7903, X5-1, K6-1, K12-c) M & #Ax &1
B & PATWCIE 4 e MRAF SN T Do S B BB Ix DIRERIE Z O P T L, F—BImT
FREHFTGL TET 50 BixPROFHEMITEEICRH o B TE ORI D/ NI ARG
R HE SR
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7N

7

il

15§

il

7N
e

ARSRER CFHIG E7 > AR en

!

DT

X 0.5

i)

1

DI, 2

Sl

S efpe i
WU

BILO

X9 ZEEIBIEEA (F£) DOEHE AUKE
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K10 ZEEIBEA (ZE). 1: 5 1IEHE, 20 50 3 JEME, 3100 4 JBKE, 4 45 BHE, 5:IUKE, 6: BHE,
7IETE, 8 ATEE. (I~4 Wi, 5~6: AWM, 7:4MUE, 8: MMM X o, 66

57



58 NG RO LR AR E M CRESTRTHD 227 > A BB DT

A EEE (P1-2, KPMG-7904, ®®5-2, [X7- 1) DL IEE I T Do KhERIRE 1B {4
DB ANE > FSREWMT 2, ZoE i Bl d D PiloE S TOLIMUF 2 =AM
T O IMEE ETEI U Ui E” T L T B 28, [RIE SN BE55 A b A THMUL T~ e 11
K& S~ S B T A OB BBl X h PP BR LTV %, T OB
AT IC HE o IIENRIR e WHHLITPY A BRSO ZR L T g - R & H10mmg &
BAT %o il EL L 5412757,

E%%(mﬂﬂmwm7%5@53*BDBHik}%$%®“%®mw+ﬁk<@#

63

BIETERETH D0 HMDFHDOMWEIIARTE & fﬁﬁ D 1vif’rﬂk T, ERéEE -T2, F
OB ORI IR < Wil %, Hﬁlrel.!ﬁlﬁfl@ll TE S IZRTRRIC O o FTIE

F 55K T .
HRE (P1-4, KPMG-7906, [¥5-4, [X8-2) BEALOFildilEffi L Ck b, KL TH 5, i

H & ORI X D T MHUT OB O — A R LISHE s DELTH D AT >Z D
LTWT, BB B B bR h I TOEETITIER IS < Ie o T %, FHlfEZ £ 5-6 1
b

ZoEn=/AF (P1-5, KPMG-7907), A:R—Mh& (P1-6 KPMG-7908), /NERHE (P1-
7, KPMG-7909), ##iH (P1-8, KPMG-7910), #£1-3+4 4 (P1-9- 1110 - KPMG-
7911+ 7912 + 7913) ME Lo

Genus Zalophus Gill, 1866
Zalophus sp.

2) SEEJIAEEAR; $1EH# (P2-1, KPMG-7914, [€9, K10-1) FigOB#H M ITFh<TEk D,
EMOWEEEL R IEIL, BIEELTHS. EHEIENOSOTRAKEOKART,
BORATICIIIADTIEOWA B %o WEEBIIHEAD LB 15 DRIE S KTH FICR)
DETHICHEH T 5 BRIIET R, £ o BT ARBIRATET L %,

% 3 BEHe (P2-2, KPMG-7915, [X9, [X10-2) Ao BT h Tk b, EMoniBisisei
IR KIEDE, IBIETEETH D, HEARTFMICPRFLRRED 50T, Rikoks
CIXINDFER O B % o MEBREEIIMAD BB OMELSRDITFHIcicE 343,
BB I EIN S .

5 4 fEHE (P2-3, KPMG-7916, X9, [X19-3) HigOE i LT Tk b, Lo fiBasisetd

IR IBINL, BIEELETH D, B0 BMHRMABIITMNOKEY KL o HEAIEED LAY
O 5 AT, ARG\ OTFHOWELH Do MEREBIIHEAD En bSO
B BRI AT 5, BRIIBITCENS,

% 5 BH#E (P24, KPMG-7917, 9, M10-4) #itcDFwis ik +h T, AllofhEeisy
— R IENEL, BETBETHD. HAIMEORBHE T, MBROBATICTITII/N\DFEDOES
Hbo WMERBIHEAD ELRBOMENBRDHT T H IR TS, BEHIEBT AR
Bo FHUMA 2 4 RT,

g (P2-5, KPMG-7918, X9, [X10-5) RitcDBEMINITIN T LAY, BIEELTH S,
SEOMEE DR I D, HIRE! i-idfﬁ@za {EJfﬁ LA TIIBRIIEMCMCEBiT 5,
1L 2HEREOMIL, (WEPEATEY, WH sl 3, FHAEARE 51 ERT,

=1 BH# (P2-6, KPMG-7919, [X9, [XI10-6) ﬁmﬁ@ﬁﬁﬁzﬂmfhm\mi, BIE5EETH D,
HEM D 426, 5mm, iz KIE30. 2mm, 7 A w532, 7mn,
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EEF (P2-7, KPMG-7920, X9, X10-7) - H#EF (P2-8, KPMG-7921, X9, [X10-8) AT¥
L7 {IRIFTELIEN, EBEL, AR 2 & 0iE» s 7miE ERRBL Thbe £
A B o dr g G & i o— i Ko AN B AR IBE AR R <, A& - BE ok
KIBFEROMUTH S BBV, A - BB OB WA D 7o, 5 &
THBEBES THRAET 5, BB, BT~ g EE I NEFECH D, £ OWEEER
MR SHBEEORFAE CH Lo B ol Ed ks BTN 203 T /2 B itV
e, AlE O FARTA & AVERLT & ORISR T A T2 E s, BERE, AT D AT
BB+ 50 ZOBE L, HRESLO R A O 2N C, L E Tlyitmn b
CHNIC R Ui b, B TIENATT AC Ecie b, BEICETE 2 o ThE BT a T #k
P H20mEE A T 7~ 8 NIl % o E O WL AN E N ENCREF e FTIC 5 B .
BB O®RMGEPPIEE L TR & 7 » T 5 S EE IRTRICLLR VW NRIEMIE T, iak
DRINHEO L Z AIAIET 5o EEFIYIL IR o BB BENELD 2 45 3 %
B35, PBEALE, BIRICR S BEDILNT LW CH Do sTHfEER 2R 5-2 1R T,

3) %E)IBEA; EERE (P3-1, KPMG-7922, [X6-2, [M12-a-b) HifxlEdlo— ik, B
AR A R DA, BIEEETH Do B - BT 2T IE T e B e oo 1m LI
DIIEAL, BRI BRI bR Tl oo AEDIRINLEI T, RO AU S &
THMCS T, B2 52 TOOMCMCSIT %, %A L DK 8mF TIXFESH A THAN
H L. SOOI PIKE O M5 24 fod o AR s L Chisd
%o BIINANFTRA B AT, KEMAGHEIEWN X o EUOwmIBE, BT LTHET %,
Hefk P IR 18mAR DO E T, T DS & VS A 7T, BRI i &80m D T, S
B OBEBAMCET T, Skt 5, CoBEOEMIEL 2 <hb. BWETE, WEEOH
RRL[T L D TR AU T T Do BT OB FE MU R TR L, £ O
PN 3 5 NS EILEE . B CEERTER, TEAMCEREICE D 42
DEBHAFOEZ SR, FHOBFEHICHIET 2P RIEA TS, ORI
BERTERRES, A S hgnc b T H80m DT & T REICEEE D I b IE
T D, BEEIL, BPECIINGE S DO MET S Bithd D Lo Ol g T,
BB E O Tl Tl 2o TR B ATk LTRTICHE S i< IR
JEcEE B L, FOBABRBAGTCED Y. 7ok, B Lo AT S ET <
15,55, 70, 105D & & AICih, S < 2 fe SiC X B, MERSLLINC T & Ao TR IT IS O g
4 ~10mDPEN B B o FHIMED 4 5-3 1837

ELEE (P3-2, KPMG-7923, [X7-2, K14-4) WARES & KIC X B REIC X D RSD, B
TRIHOEEICIT & A EFFEIEA S o BRI T, FmEHEEAL TS K
SEEI BRI AN, B ST Tk SIEIE V. O RIS~ AMETTITR
E<IEOHL, FOEMIZFLVHMEL T, EWEBHAMBICOCR V. AU B
AR ETARAE RO EAEA L, WMl X D 7Tomg AR EHT . S
Bl BERE LB EO 2 ffomE GEfE D Tem) THED, HWALHICER Y T SlvBEeicd,
B RE <, BT~ 5o 8925010 <, T Th S, HER £ 54 1203 F

4 %ENCEL; EBFE (P41, KPMG-7924, X6-3) &z &L HEMO—TH %,
T X HE B DA O BT T, BERTES o1l b & dkic, B L TR EMmEEH L TV %, B
BOENE S H28m F CHRIES R T\ 5, IEm CE TR E Pl icdize 5 Bk @ik L Hi
50mnhs B 2 b b, BIETES R50mn, [ 40mn

59
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AN DI ERRERERE R CRE TR 7 > AREMEEIZ DT

11 ALHE - BB 0GR & FE AU O Fl X (a @ Eumetopias jubata, b ZEE)IAFIK, c: Za-
lophus califolnianus, d : Callovhinus ursinus, e : Thalassoleon mexicanus. 4= THE).

K12 BHEOFHUAME &K (a«b: %) BEEA, c: =R, d: Zalophus califolnianus M
3880 (f#E), e: Eumetopias jubata (MR, f: Callorhinus ursinus (M), g: Thalassoleon
mexicanus UCR15254 (HfE).
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8

13 BB« B« REDOHHIALE.

14 ElE o LR (EAMITE, 7270 L No. 8 1M/ ANE L TRT). 1 Ewnetopias jubata (R
By 21 E. jubata (MERCEY), 3: &M CHEEAR, 4: %) BEIK, 5: Zalophus califolnianus
(HERcEk, Matsumoto, 1926), 6 : Z. califolnianus M3880 (§t), 7 : Callorhinus wrsiuns ()
8 : C. ursinus (¥, 9 : Thalassoleon mexicanus UCR15254 (l)

ELEEE (P4-2, KPMG-7925, K7-3, M14-3) (25 TH 5, HHO EREFEHD LMo
i@ 15m Ly E o FHE, KREET R KT A HAORERER L CEMENBEHL TV B
BELPOEL > TEHR LD, BREORMEEORMIGEDO—H2, ERE®RAMCAG R
RO L vy RIS LT, EBC L D BERCARA LT T £ADIRIILFT D A Tl
HC, BABIEMICH S, BEIIRAEMEO 7 EH H, FWEEICL BRI ERNCE -
T\ b BHO FAMUTE AR EAATC T 2 70, BT 7@ iF0o-1m, & X6-13mD 0 -5 Z
Wb Do BHMLLT, FREEHIZEINCK L CIZITRETH D, NAAFRD AT, FHITE
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AN IR T O _E AR TR AR
R LN
DL T2 %,
Bl tkdh e X b gl & oot s
Fedii, fﬂ?ﬁuﬁ“ﬂ%*&“éo
THEDTIIMNF I SMETT TR

Vo IMEETEEIR X D L,

SHL, T DI D ESA
j(/THL!J@ﬂi‘ﬁ:’ n'j%?ﬁ 1§

RE=m (FEpIm&) 7 v AR EaAIZOWT

S LA

S SNEN S 2

D 3 13mmiE L,
RILREE e L,
s B A TR, LEfc<ohs
SRV U TR IkRIC/e b
VAL B BT RAE T S ARIFTFATICERE AT IC DOV %,

KL & O B TH
BRI RO % o KA

=i o T Ck
o BRI =M KL
%mmmwﬁ®”“m

o j\flfx L/U

/N

FPRECH RIS, EREEH R E T TH D, NN EHRT,
O EN T AT IR P ks P C,  WEikE X b ok 15m At 2 4% o M B iR 2Bk [ )Jw
x4 ZENAEKEOEKEOFHEE
T T T
| 51 BIE | 50 | B AR | 55 it
e 61.5 60.7 59.2 | 48+
IAEX= 59.5 61.2 62+ | 62.2
D3 mEEE | 17.5 20.0 19+ | 16.5+
£5 HABEOILR

51 M @B Gila & Ca &

HES ‘120 :210 r109 101 |
2 | e KR 57+ ! 95 I 52.7 | 48

3 HIRE®RZE 31.5 | 55 | 28.5 28.5 |
| 4|52 -5 3 HEAEIE 35.17 65.5 | 31 29 |
| 5| I R T 31.3 | 60 | 30 32|

6 | I AR 29.5 35 1 - 28
LT = 49.17 97 | 55 47 |
T3 IBEEEROEmERSES) | (95) (180) | (82.5) | 82 |
'5-2 ®E A R TAG, L Bud,L | Zad,L| Cadh,L
I EEE 213 20647 | 324+ 183 183

2 BEE | 84.5 80+7 | 145 66 80

I BERKIE 1 36.7 32.6+ | 717 39.4 33

4| BERBI/NE 29.0 28 .4 52 27 26.5
5| BE TFERE 34.5 34.5 67 29.7 33

6| iFEEFHDES 7.5 7.6 18.5 | 8.2 I 7

T EEHR%E 33.0 34.6 50 I 29.6 29

8| BEEHATERE 31.8 31.8 51 27 .4 26.5
I EEB/IE 10 9 30 15 6

10 | EER 11 12.5 11 6 12.5
11 BERIMNG 13 12.5 19 11 7.5
12 [ BYETR 8 7.9 11 7 10.5
13 | PASH LA KAl TE 79 79 102.5 | 65 63

14 | BABHATIEE 32 32 113 | 77 26.7
15 | By — EEE RS IEE 54 53.7 91 | 52 51

16 | EERE 23.5 22.8 49 29 21.5
17| BEEHREER 69 125 65 61

18| 5 2 %k~ E&E i8R 81 130+ 76 75
19151 0.25 0.25 0.28 0.28 0.28]
201 2/1 0.40 0.39 1 0.44 0.36 0 0.44]

PO RIR X
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o I o :
5-3 EES ¥R T8,L | Eud,L EuQ,L'Zacﬂ,L Cag,!
INES - 258+ 366+ | 292 178 192
2 HE#MERAR 238 314 255 156 166
I EBE(EHEBICEE) - 302+ 342 313 233 214
4T ERKE(EERICERID) 2 128 135 136 108 69
5| B HEEEE/NE 56 56 86 72 43 41
8 BEER 63 57 % - 64 43 43
T EEE - 34.5 57+ 29 21.5 22.5
8 | HimlE 15 18 23 22 14 10
S KB EEARABE 32 34 51 41 37 44
10 | /N AR 2 E R 26 48 26.5 22 50 15
| 11| B (EE AR~ St s) | 226 221 278 238 156 165
12110/11 0.12 0.22 0.10 0.09 0.32 0.09
5 - MR
1]
| 2]
34
41 B (%*‘ %(fz’ﬂfk
5 ﬂisﬂﬁﬁi -
6, AL A KNATE
il
8!

10 ]

1

12

-2

) I EREAER,

5-5 #HBE | IMR | Bud L[ BuQ R Zad,L Cac?‘,R!
112E 227 271 230 165 182.4
2 | SEfI R KR 37+ 80 56 41 12.8
3 R Rk EBE 38+ 60 47 33 33
4| BERIREE 28 40 | 32 21 21.8
5| P REBINE 18.2 29 1 22 19 16.5
6 | M RE R 42.3 69 57 37 31.7
7| EA R AE 41.0 60 44 .4 51 49.8
8 | B EBARIHRE 66.5 88 69 + 29 32.4
9 | FHEEAEI AR iE 37.4 64 49.5 33 34.3
10| FREEHEE 31.5 51 35.7 23 26.6
5-6 RE& IM,R | Eug",L|Eu®,R|Zad,L| Cad,R
RS - 325 257 (200) [ 219

2 | 2B (EEHwR<) 259 296 222 180 197.4
I EEYEXE 42.0 67 47.5 17 35.3
L NERRBENEERE | 15.0 94 76.0 54 55

b NEERS/E%RE | 64.5 80 66.0 45 47

6| HEEEHE/NE 2.0 10 7.9 3 3

7 HEERE 78.0 1120 78.0 48 50

8 | R RATHRE 32.0 | (42) 37.0 | (21) 26.3
9| BN BRKAIHRE 31.5 48.5 35.5 23.5 27.2

T:%EEJIA-B-CREA,

n0.13358, Za:ZREN7A1NZ77 v, ERHE AR ANILR0,

Bus3RAE b K ERMER. 2, B REE

Ca:IRAEFI1y A, M HEAno. 15307.
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Topography of Northern Slope of Hakone Old
Somma in Minami-Ashigara City

Isamu IMANAGA and Tomoo UCHIDA

Summary

The Kintoki-san, the Hiuchiishi-dake and the Myoujin-dake are the mountains in
Minami-Ashigara City, consisting the eastern part of Hakone old somma. The topo-
graphy of northern sides of these mountains are discussed here.

The inclination angles of the slopes of these mountains decrease to the north. The
planation surfaces of these mountains are de\/éloped in the western area of the N4
ridge which elongates to the north from the Hiuchiishi-dake.

There are three rivers such as the Takizawa river, the Uchi river and the Kari
river flowing from southwest to northeast in the surveyed area. The evidences that
the southern one is lower than the northern one and the valleys of the northern one
are cut by the southern one, shows the elevation of northern Ashigara mountains as
compared with the Hakone old somma.

The ridge between Kintoki-san and Myoujin-dake seems to be formed under the
effects of NEE-SWW minor faults.
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Studies on the Boehmeria from Kanagawa Prefecture

Shiro Kicawa

Summary

The genus Boehmeria is one of the common representatives of the lowland and hill
flora of Japan. This studies are attempted to recognize morephologically natural spe-
cies of Boehmeria in Kanagawa prefecture.

1. New taxa detected from Kanagawa on this studies (name is pseudonym)

@ Boehmeria japonica var. sagamiana (Sagami-yabumao)

This taxon will be close to B. japonica, but differs from it in its almost simple
and lobate leaf. The hairs on the veins of the under surface of the leaf are
patent. The distribution range is throughout Kanagawa prefecture except the coast.

@ Boehmeria platanifolia var. velutinosa (Mitusuge-meyabumao)

This taxon will be close to Boehmeria Maximowiczii. That is characteristic
in its trilobated leaf and dense puberulous on the veins of the under surface of
the leaf.

® Boehmeria platanifolia var. pseudomaximowiczii (Hirakige-meyabumao)

This taxon is characteristic in its patented hair on the veins of the under sur-
face of the leaf and that is tend to trilobate leaf.

@ Boehmeria japonica var. rotundifolia (Manmaru-yabumao)

This taxon is characteristic in its orbicular leaf. The serration of the leaf mar-
gin is very short and duplicate-dentate. The hairs on the veins of the under
surface of the leaf are patent.

2. Problematic taxa to examine

@O Boehmeria japonica var. (Usuge-yabumao pseudonym)

This taxon may be Boehmeria japonica var. longispica. B. japonica is one
of the most variable species of Japanese Boehmeria. This taxon that is widely
distributed throughout Kanagawa is very variable in its leaf shape, the hairs on
the veins of the leaf are almost sparse constantly.

® Foehmeria sp. (Hakone-akaso pseudonym)

This taxon is similar to /. tricuspis on the leaf shape, for it is reasonable to
consider that this taxon is hybrid origin between B. tricuspis and B. gracilis.
But Hakone where is the distribution range of this taxon is peculiar area that
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many sorte species had been created. So that, it is necessary to reserch whether
the taxon have not originated from revolution of B. gracilis.
(® Boehmeria hispidura Blume. and Boehmeria arenicola Satake

They are recognized distinct species. But they are considered to be identical
taxon originally. They are close to B. biloba, but differ from it by there rounded
leaves with large crenation or crenate serrations. The shapes of their leaves are
so variable that can not discriminate as distinct speciese.

@ Boehmeria spicata var. microphylla Nakai

It is a problematic matter whethere the diploid race of Boehmeria spicata is
var. microphylla. Though it was obscure that the sexual diploid race of B. spicata
grow in Kanagawa, many specimens with male inflorescences were collected from
the western area of Kanagawa prefecture.

® DBoehmeria platanifolia Fr. et Sav.

This species is characteristic in its trilobated leaf. It was clarified that B.
platanifolia and B. Maximowiczii are identical by Yahara. The taxa that are
characteristic in their trilobated leaves are recognized plural. They are, for example,
B. platanifolia var. wvelutinosa and B. platanifolia var. pseudomaximowiczii.
It is considered that B. platanifolia will be blended taxon which is characteristic
in trilobated leaf.
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S LBLEEADL d. ERANI MOy c. FHILIEE A CEHEEL LIV &o
d. EWMEROEOETHSo TBOEIIMMHETIRD SN BOEHOWE L & <HABT %
DT key L LTHETHSo ThHORHHIC L > T OMBERHL LT VHEHTH ) 4
BAKLEEFEESTUADTLEMDUNATHINELDLEbRD, %, v 7<Ah
AX T AN BROBAEUHT AT LEREDEZ > B ERLR T DD LS
ThoHh, THIEBONELENORENLLWLAREROSERTHL LB IhD, &%
FEAEEN ; BT, JINESTHE, E:AGENT, AEBIGT, RERPNET, §5)IR, RAENT, MR, HES
By, LAElT, SRINT, SHEEET, BT, /NHEET, PG (MR, BAEKOFEAER
ERABETH D DRAECHMT 5 2 &IXEREW oW EHEINZ D)

(2) Yy vwHxx7F= (k) Boehmeria sp. Fig.1l. D~E, 1%

et a . BEOLOMEHTZL CHAML 1ZIE5E4eTe 340k b, b, EEFIRILAIIKE
DEELTEr - VD DB, c. EOHIWETH 22 MEKC L Y EHOLRN DL, L E
DEEH b - OFFIIED TRBL LT VDM TH LD, 1, MRINTKT 2 27 K5
AT EADR TS CIEBS R T, 6 MOERIIh b REDIRETEDbA TS, 1B
7L EIC DWW T ORBIIRZETH LN LMD VA TR O RESEBTH D & &3 V7o
YO LEbID. EZLZOMMIENRDOAF 2 ¥ T FEYTHLDTHH S EELT
DA A A Y T=ADORENPTBHELOTARBEPL TULI Y X2 v Fv4 & FKIFL TR 2 &
W Ltce A A Y7 <A BT 5 RMIICERS, FEHREIEROBEBICHAL, BHEAE
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W HENNERE Y 7~ A BOGT

o, AEEEET, WIS, ZINY,  LdERT

(3) vIFFx¥ 7 4= () Boehmeria sp. Fig.2. F~G, 3. 458

Hitha. EOFOEERIIE L HALL T aIEEel 32U 5 SO0 £\ 3ZRD
TR LD E CERNH L, b. EELIROTBIIML, BHEL CORBMlEN H5, c.
EOBITFEEN DB E CTMAEC L DV EDL DD, T DEDIERIIMBINBED Y 7'~ FHHD )
TR HHAEGE DL T Ar Y 7T~ (. #Bid) OAF AV 7R IO 2 v 7 <4HE
BEAEESV, L LEREZEROEBOEHIZI LR D MEIEN ORI 8 il
LBELRTWEWD, IhODERATHALERI VALY Y 7~AD L 57 ¥ 7 <+ TDERN
EESRF 3RAUMAL N EL D 1 D5 2 2N TED, ZORBEICDOWTHRIRD
MEIIRTETH D, I IMEGHRD BEAY B2 50 2 A LABFFCHE S
BRELONH 1D T ZOENEL AR LT BT ot RIRIIEREIROEDFH
AR, BEEAEM ; 8K, BEARM, B, AR, LHedr, B, FERE

(4) ~=v=ax7 4= (ifr) Boehmeria sp. Fig.2. H~1J, 1. 2 &M

Htha. EOFROFT OB I EFRE LV b SR TR A T . FERIL
M A mT I e, d. EEFERO BIEE LI T 2, e EOHIFEETH
%o EEAMEL FWERES B I DT HTh LAY I =il Tub L owicilz b, M
F7e b O TIIEMCEWERA R TOTHD CGRF#H LT WA TH D, SHEREH ;
Ko, JIRTs, BEpHr

2. BEHIT~NEMEEL L URTES A DEE

(1) v 2&% 74~ ([Fr) Boehmeria sp. Fig.3. &M

YI=F DD THHIRE LRV ¥ 7 DERITbr DL, EREOBTWS L
DEBIL TV 7T~ LY, ¥ 7 <FICIERN ELETETHD ERIEIN TV L HEAN D
BOT, 2RISR TR FRICET S DTHMO Y 7= Ly A Y 7= 4 DR
Tz THRAFEE Lice fita. EOLEDOTITH - THEIIH AT 5, b. MR
MR XSO B D2 b FaE MU 0 F TERDH LD oS4 LT 7R S
Noe c. BTORITLLIAURDLD (Fig.3.N) 754 < 3ARA RE WD T LR
WMLl d. ERIEHOCRVIE (Fig.3. L) 226 @ofinEwEME (Fig. 3. M,0) <&
Brbso FHIREGKBOZERLZT Tt d, MUKDOETLIEL LB L > TRWARY IR
ThorHs (Fig.3. K)o e. HEEERIEL HIVCELRT IR LT 2, BIEIRETHD
DFREMBIZE L DONHLRORELEWEDETHSL, L, HEROLDI . AREOIER
FERTHHTDIC YT A L [AEIND LD AAY T =+ AEINLLDORA VT <
FEFAEINLLOETHLY, FOERITLEHRL Tb, —PORTEOEMBIZL 5T
YT TAMNTHSTCD AT T AN T BT D TBHIELF TR, D &L IEETRD
FOBIOWTIEEL, Mt T 2ERERTIO—FIL A— 0 i L AT & Tthsr 5,
Y72 ADREETHETH LD, ERISTLMMTEHLLMOERI S, KEKI Lh
WFEARTIET A 2V VOHEL 5L DN S VY 7T~+3HTHLEV 5, FHA
DX 7=F M E Bbhb 3002 JEBLRTWED TR bR RS- 325 O EEN D
LEEZDNLDTY AAY 7 < dDEGH 5 2 SBOBFEREE Lic,
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Fig.3. K~O wx#v 7=+ (k) 1/5
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IR 2 AENNRE Y 7 < A RO

(2) ~zHFTHY (EFR) Boehmeria sp. Fig.4, P~X%M

AREIFRD INF 1A rhuic FR RG5O T BB TT 7 VICET %
s aTh Y o—TMThL, RERZIALOEARCDOWT 7H Y E 7 a7 %Y OMEIRIE
O E ShTW%, BRI TNEBTE2HbH 50, £ < OMkEBET 5 LHEOR
Siv & mERH LD IRABE B b0 L 4 <, R U KR L - AL L2 (Fig. 4. Y) @
INEELHY, TOWBTr/YyaTh Y OEMNLRERNPELLE BEXDHZ LB TESL LI

BEbhihbe

Y 7= A BOLEROFELE ORI R\ T LFUD H0 % (Fig. 3. M & Fig. 4. XD, Stk
o KAL, SEEROEGL, EREL, EROMPL, KEU L ETHDL, ZMIC LB UMY
AT AV IRLDEONDOERIII D E, A FIC LBEUARO FEXE L bR
LOMABEL LTARBIC 23T Y OEHAEG 2 TR & & LT,

P Q

Fig.4. P~X ~=x7#Y (ZFH)
Y FRNZINC R bhD 227 5 Y OFAL L IcERT

4. BENEEY T FBEOZOMDEE
(1) 72T w484V Boehmeria hispidura Blume &/~ 7 <+ B.arenicola

Satake OEI%IZovC Fig.5. &8
gDy AT w2 VIPHILEORERAY 24 7L Ll B. tenuifolia Satake 124
ot b D THhDNEEKIL B. hispidura I 2 DFIG% FWT\ %, B < B. tenuifolia
i B. hispidura O 7 = A& ERNTH B, hispidura OV BT /NREOFIL 7 A S
=X T=AD EPOHKA =Y T AR LI FEDNDH D EZALLEREWT AT 2 4
yVUERBEAINILDTHS S, B. tenuifolia DREIEFMIIGETH D, EMRILT B.
hispidura DEFZFERIIIANKOBEOBREMNNZTF S T\\b, ¥72, B. arenicola O
FHEFAVILER DG HFR CTORERTH Do WIS MENEICI3EBD TR . L
L, ZO2FCOWTHENREDEATHEZHATLERI T & Litt, EWED
FEMRMSOCR ENHEDOHERAIEDORE I LY K LOERHOBRTHE, ~~F¥ 7~
ENIRINE T SRR OBNIE TOEBFICEIMNME e 7 ART A &V v REIFEAR CHEHE
DIEV AL, B\ FINCIL . tenuifolia, B. arenicola © % 4 FHEADEI L &
EATRA DN TV 20 EBRCIEL ST 23 E HEXREDS Z LIX TEi\, B. tenuifolia
DHEBED—IROIE L B. arenicola DFRFEDELITITIZ LA EEN T EREEITMEICO
THEOHROE T fibh T EDOH L 2 WO MEMEOHEX 2T T\ 5%, L, ¥v7
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A BOEMMOEROLERIFE L L WD CEREL PIRobs 71 2V v DFED
ZE (Fig. 5. A~C) # R THWENTH S, - T B. tenuifolia, B. arenicola % fED v
SOTIEDT 5 DT Hh L E#E 2 B 7078, MK g B. hispidura & B. areni-
cda%ZmﬂZkéhfbé%%ﬁmifmm”7zﬁﬁ@<@Wﬁﬂ%@%<&L1Aﬂ
hispdura |} 2n=42, B. arenicola |t 2n=56 ThH 5 & IN T\ bo X BLILESBOBN %
BT D0, oMl R BT IR B L > THE Y R— /L $2
FENTHD EFIT 5,

(2) =7 AHY B.spicata Thunb. & 2.3 / 27 # Y B. spicata var. microphylla Nakai
DEAfRIZOWT  Fig. 6. 214

Mk 27 7y OFMWAETRS HHET B0 E 5 0 ARREETH DI, MK = -~ =

Tﬁ/@%éwﬂ@wmwwﬂﬁ@ﬁﬂ%ﬁcfm%ﬂ I R A VEAE T o 23 ) R ds
BOMIEKRMERTHSH & L CEDFREERLT 2T 05, ft - T [ IR EYEE 1988

VFAZE R o FEJN TSI i35 /N0 2 7 A 2 ieonwT 2.3 27 7 VPG E Lo
RuERL TS UL, FgREHIBIIAPE D&M Ted T2 7 Y OFEE 1775 - 1ok R,
COMIRO 2T AV LA EHIER A ME LD B % TEM A EEL TW5 2 Ex Mol
FtEEmO 7 2 b 71— 3 VREOIC X 5 tc, TR BOPEIC X o T #EINRABIN LG O 1L
HEDIZINS 27 5 v OBMWALFRI S M6 5 2 & iEroffic.

23 a7 H Y IR PRI TSR TV AN EF D W EEL T OEATED R
I UADER LB T bR T o Ly UBEMEAEAT = 7 7 VIZIEDS NI dH ok
#%ﬁ%éﬁw®:7wyﬂuﬂ/:7ﬁ7f@5&¢5ﬁMﬁ,g9® AL I BT D

s BELOOBHD LD THA, &M, BHEAHE 27 7 v 0% ks T (Fig.6 LB
%h%%ﬁm®mﬁmm§hfbéﬁ@%ﬁEM@mmiﬂﬂ:7ﬁ7(Eg6T?)k%%?
B EIERC I D OMBED D Y, MENBEFMMEAET 2 7 5 v 2 PN TH % & LIk
B o\ Lasl, EMEKOHmIC IEa S a7 AV OERIT1LS~3mThHD, G,
PAE L W EER =7 Y OIEEIL3~8mTh D (Fig.6 BB ThiC b4+ 5 3D T
KNP TH->T, TXThk27a7hYTH50RBENHS X5 CBbhb, 23727
7Y OREEECOWTIE AFBRICE TLREIRRVT, 27 H Y ONERETLORR
bZYTHD, 0T, 237237 hVIRFEAETEEEINTHS &\ 5ERBUTIEL VA
WAFE 27 H Va2, a7 h Y bT50E5nEBbhb, LaL, Bk 5
Ze)ILRETGPEAEFES = 7 v & REGHR SR ST % SR IR R A IO SRLAERI =7 5 Y
DEWH LT 5 Ll VLA HERRD BN S, L, I OMESHMBMERCLS D
DTl < WHEAETER & MEELATARL OB EICE S D TH B i b TOWMH IITFREFIC D
A—ONER LT NE TRV EEL D, MIEEFEICHL B L WAHREE L TORER-3
TG, FRIC2A a7 H VR M TEDOIIEENEREELDTHA S,
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wbbbbibd

‘o8

Fig.6. =7 % v (B. spicata) 2/5
BB wERIREm AR 2 7 v
TE EFRERAEFRAILEERAFE 27 » v (RIFKH L D RE)

5cm

(3) X ¥ 7 ~+# B. platanifolia Fr. et Sav. F:IDOEIZ D\ T

KAKZEBE,  ACRPURRE, WHE  FHKEDOERCll X ¥ 7~ Ao 0n TE D IR s 4 o
DERIIIRUTHEEDELTURL TV A, B TAY 7= IX AR E 5 WA TR LD
DHbe L, EMRDOMLICIHRLONTNE A Y T ~ADE A FHRD A » F3FELD 3
REL TV D TH D ROV LAUTENRIZA ¥ 7= 4% 3R2 L WHThD
FERBIN T 3RAUMD A A 2 v 7 =% B. maximowizii ik I iz, LmL AV
T=ADF A FFIEC W 3RAMTH el WS, b AYTvF b A YT =<F
LIEALEACLOAB LTS EELZDRS, L ED X 5 ilih et - LT WEINRED
VIR AR RNIER, AV T A RBIOA S AT T A TELZTRD L 5CHEL D,
a. MBBICREWTEED IWUT LY I~ FIIT4DDREN Db, W E AV T =4, VA
Py Twd (WD), e IF 52 YTt (B, I vy 2v T4 (i) D4RHKTH S,
HAAY T2 FERERLSFNFRD BBECOWTIL MO 20 TPHHEIEEEL LRAHEY] B
X030 [T XEMEME] O Lo DX AT T AL T A 2V VRO —ETTT
IR MBI T he TAY Y 7= TMEY e 3RAUMART I LR FHThENENDOER
WBEDIML Ve FTORDRBERCL > TAT T ERAEIND SO EHEENE, REKAL
BRCEL A R LY I ~F, 2V 73 LT 2B RORY Db 21X v 7<= CFTET
BONTEAETHHELNTE ) 3HODEDE D (Fig.3N) 4 TTL b, e 7FF¥ A YT <A
VEB D e 3% (Fig. 2. F) 8% 330 ARfifc b o (Fig. 2.G) d&Ehb, 327y
T2 BB NI EA TR LR D B 32T A TH D (Fig. 1. D~E), #-7T, #Ek
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PEN 2 F#ENRpE Y 7 < F B

AT =g, FAFATTRALEINTEL LWL & 30D NHEHENEGENRT
WickEz bbb,

b. EMEDF A A ¥ 7~ OFREICIY T OERIR EO T OV T ML Mk T2 B HRIE
HBELTWS, BOHBCOLTIE—BECERED WM LCEELH L L O TRE
MNERICENEDORRDLZ LIX TR, LrL I VAT T<HD0WTIE £ ORI
DI o T, FA— 2R CHIKELBIHRIEOM T 2#E 25 2 LIETRGHTHL, Th
ToWT, fiEEBILI v rAY T =4, BEIVAYY =4, BHERIERIesFr2v 7=
FERIED Z AV T = AR BETIUETFE e,

c. EHHRTD A ¥ 7 <4 B. platanifolia DX 4 THERD Ay v FOEHIIT AL ¥ 7 ~F
ChesFAY T2 bBNB, Lhl, YAFXVYIr 3l 2BUDCERARLICEL
ThAFYTATEEL YT FD—REFTRETHD, AVToF eI A AT T~FDHL
LDETHEBIE FOMADIERARTDIE e IF 5 AYTATHoTIVFAYTFT
Bl o TAYT=ADERIZLSF Iy AT T YFTRLIELNSZ LIS,

d. 3AAMZTH RTSDAA A Y T <4 B. maximowizii % M THHIXI Yy 2y
T=ANELL ThICEE LB D EE2 D,

LXH EOBMICMEILECHL, BEELTOAY I <F, FF 2 ¥ 7~FOREILL
FOI3ELINENCIT S H LELRY, EOFIIALZD LD DE T —D2DFEALR
MY T2l o), AV T <A leot W THRFELILEET S ENTE S,

5. #EIBEY7vARRRE

WEIREY 7~ AoV Tk TR EEE 1988] 1< RIF KA LW BLAICES
BERLRL TV 2D THRBALHEDD L) FChL LTRERTMRE 50 ThicSE,
0 UIRR I I RERE T T

A. BIHE (h7aviHliE)
B. %0 EPERCELVCHEE  $2. ZTHOEE CERIFHRDOMBELDH S,
F VAN YR T S
B. Xk EHCERO TR LT %,

C. HEHIIHADHEND D EV, v
C. EHEIIOAOOMER K XN TAHG A

A, BEIxE (v 7~ A HEE)
B. @O MUOERIIIOLLETHED THM, EEIROBIRERA T, RIS
HEDERIIE LA TS, Sefy YUY
B. #DOF WO T TH %
C. #EFROTBIRARMTRVEBOERIWEOATHELDND 5,
D. #itgidE— CcERILEOIT THLH R T20ULESS
VARG AL RV Y (A=Y T L)
D. 3DEDOFH IR LA L BoEMEK(LT 5
FEEFROEVEIR T2, FEZIE~INMFR A e
D. #EoOEDOHFER,S AL TIHRITDL LN Db, EEXROFEVFILAT T
BAtH, ST %, BEREXMT2EA@AL D5 HEAY T <A
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C. ERFROFBIHHTCALRITH%,
D. EIZBEOMNTED TN 3ELRTHD
E. TEFOFEIXET, T5RDFEIZEW
F. #BEFRIIMESBLELCEr - FEXD S, IV AY T4 ()
F. ZFEEXIRIIMCELHET S b IF Ay T wd (RFR)
F. EEZRISECENRT A 2T 5 GRmzb)
YA YT wF A AT T (EFR)
E. TEF OB T, %5 REOFEITHE ~axT7HY (FEHR)
D. #ofoHOdMITH AT 52 38R TIiHew
E. #2XROFIIL LT3
F. i X SEEAL, RIEMmo7ewo ciEirMFBiEny
YA Y T =Fr A TH (LFR)
F. SEIEDORDF @D > ThE DMK L\ FIZIIE~IINF,
ALY T=d YT <A (KR
F. $Edi3ZED L0 THAM UAREANC 72 b RISk & <O s
TEFF DBILILEMB T 5 RO F I ~axT7 Y (EFR)
E. #EIROFEIZHEET 2
F. SERE0kEEHARMAL X EEE(T S e SEF AT T 2H (HFF)
F. SRRIERT 2006 EEFRAET LI SHOTEN S,
YA YT wd (R
F. gitiiz & A SR e Ay A EERE AR, BBk 5E
BB 5 <~ v=ilY 7=+ (EH)
E. EEXROFBIILPEL B LT3 ¥t
D. S$ERIXFEDED S F THIET, 121EHi- T\ %, L, TEHEEMLLL L,
E. #EoROJ#EIT20E EH %
F. ZHEREV, EEIRIIMENBELTCEr - FEOHB D05, TR

DH/IRL Yy YT
F. R, EBFRIZEEVLBCRT A ETS, EFOE, £5FR0FIX
R FHAY T F

E. O AOHEEI20LLTTH%
F. #H1zE<L, LELEEDFMIFREREL HT, EEERIEE BICRT
PRIET S, £ 5ROFETR V. 2% St
F. BRI 5 ROFITH .
G. 2IARBAL (ER) BIZEZRD 5o EDHNMUOHEREILT 035\ FEDE

Hirgiv < LUBEE, TEF 0BT SFHY
G. EOTHNIRENL, EOHBIOHEEEILI~103% 0 EDOHEHDL IV
ﬂoi@é<iﬁ\/‘o ﬁg@%biﬂofﬁﬁﬂ%éo FHRITT Y

G. ZAREA LS WHIERLETENCRENT %, o HlofEEHIL 12 1%
Lo ﬁ%‘@%*ﬁ‘{ﬂifﬂ\,K g(ﬁﬂif:ﬂiﬂ%o %giﬁﬁi@%biﬁﬁﬁj?éﬂﬁﬁﬁ‘% D,
{ERF DFBILSLD P T E Y
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Notes on Saussurea trviptera var. hisauchii

(Compositae) in Japan

Teruo KATSUYAMA

Abstract

Taxonomical studies were made on the Saussurea triptera complex. Results given
were as follow.
1. Japanese species, Saussurea spinulifera (Japanese name, Toge-kiku—azami) that
distributed in Mt. Tanzawa, Mt. Kintoki and Mt. Ashitaka was revised Saussurea
triptera var. hisauchii.
2.  Mt. Mitsutoge population of Saussurea triptera var. hisauchii was regarded as

hybrid Saussurea triptera x sinuatoides.

& L & IC

EVFTeIEXAFANEENFRE ECRELLIDRS EFT VT, S. Hisauchii
Nakai &ty &n (b, 1931), #wcdest (1935, 1937) ixZhx v ~AXe =& 4 OLEfE S
triptera Maxim var. hisauchii (Nakai) Kitamura * L7z, LU, DO EEITAECE
D LRAL T HREPEEINR T2 v 72240 TYPE i~ bz b, Zh
WP FF 27 IEA—DEDTH T,

N 2 7 PR, BRI, SEILNCHA L, $Ek S. spinulifera Franch. r X
HTute, LasL, dekt (1978) -2 v fE#yfiid S. spinulifera Franch. ©» TYPE 3% 7
73 S. ussuriensis Maxim. TH5H Z EHMERL, P F 277 v ~Ae 224 DE
RoOPICEDZ DL LIch, BT OABHAITED TUrigl,

GE, V¥ ITHFILEVARe TR DERYEFLICHER, vy 277¥ (¥ vFve
TEAIFE T AR T XADEFELE L, ¥4IL S. triptera Maxim. var. hisauchii (Nakai)
Kitamura #FA+5 2 ic Lo Fh, ZSvMEOZ V¥ T T4 IR THILDIEY
NRAREDEALLBZNF TR ADHRERETHD I LDV o7, TRDICDWTIL THREIIE
EAEE1988 ) B A, BHEAMEEIR L Tl 22T, Y AXe T4 1 OEREEDT
WET Do

1. VF¥IT7H (P T7ed54)

Saussurea triptera Maxim. var. hisauchii (Nakai) Kitamura, Acta Phytotax.
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Bl FEX T (T TREITIA) IZDWT

Geobot. 4: 6, 1935; Kitamura, Mem. Coll. Sci. Kyoto Univ., ser. B, 13: 170, 1937; Hara,
Enum. Sperm. Jap. II, 250, 1952; Sugimoto, Keys Herb. Pl. Jap. rev. ed. I, 711, 1978.
Saussurea hisauchii Nakai, Bot. Mag. Tokyo 36: 518, 1931.
Saussurea triptera Maxim. form. hisauchii (Nakai) Ohwi, FL. Jap. rev. ed., 1392,

1965.
Saussurea spinulifera Franch., Bull. Herb. Boiss. 5: 538, 1897; Matsumura, Index

" Pl Jap. II, 663, 1912; Makino et Nemoto, Nippon Shokubutu Soran, 91, 1925; Kitamura,

Acta Phytotax. Geobot. 4: 9, 1935; Kitamura, Mem. Coll Sci. Kyoto Univ., ser. B, 13:
184, 1937 ; Hara, Enum. Sperm. Jap. II, 249, 1952; Ohwi, FL. Jap. rev. ed., 1392, 1965;
Sugimoto, Keys Herb. PIl. Jap. rev. ed I, 711, 1978.

Japanese name: Toge-kiku—-azami (Makino et Nemoto, 1925).

Distribution: Mt. Tanzawa and Mt. Kintoki (Kanagawa pref.), and Mt. Ashitaka (Sizu-
oka Pref.).

Z VYV eTxA S, hisauchii Nakai 1ZAPNEEIFHE » I CRELLS DL TYPE
KIREINTW5, K1, K212 TYPEDERTH A, EI=ZMRIFE AT 1+
) VIROEBARL L, BERET, Fixd4~57%0 LRRRDD R0z L,
FEE T DOFEWIE LD TH D,

X3, M4 faIh s g vy e 2540 CO-TYPE L E»h T3 =y lEpE
DERTHDH, FEOMWHCPIWEALLBEALD D, HBEIKREL, BEFOEITRRI
B{MY, BbniRE530T, Thid#dTor v ~Ae g bxrte T x4 DML
HEIND,

i 9B IE £ vHF T e T EALICDNWT, XA A e T XA S sinuatoides  S. nipponica
KBRS DERBE TS, 2hik CO-TYPE Witk Th B, dbdT (1935, 1937) 18 v+
T I EAf Y A T A DOEFES. triptera Maxim. var. hisauchii (Nakai) Kitamura
L, BBIEF LT, REORII3~IEMTH2A6~7FL, ZLEDIZLAEKKWIOD
ELTwh, Thd CO-TYPE REDSWIZRTH B, KF (1956) & ¥ ~Re =4 DfE
KT L TS0, NI (1937) CRUTHD. BIL (1961 FE5E (1974) Rk
WoTbe ZVH T T2 DOREEHET B DILFR (1979) T THLBN, WHHAYRK
HIBTHWHEDT, 24 T2 LA LTCOBAEELSS, LbIFFl (1979) 0z
e IRXADOFIF 7 THF IR T 5B,

DX SICFHRED b D% TYPE 8 L2ic b b bd, %< oitis CO-TYPE i
HESWTEINTLESR®DIL, FYF 7 IX2 4 ONIIRIALL T LE 70 Lnd =y
BTk, BlT2X5CY~Ae T2 ML xhHte TXLDHBEIIHRIN, ZhDTEM
Tt Tvb,

—7% S. spinulifera Franch. |3 Savatier 73#iR CEAE L 7= & oS\, Franchet 1z I
STCRBINICEDTHD, b7 F 2774 3 OMAITKE - 4 (1925) 1w X b S. spinulifera
LT bRcdbDT, [BRFI77FI0TE L, FMERMARN., BREXRELRF. &
BRGIVRBEETE, BT, #E W& $BEMm<] £bhB, BFH L Franchet oI# X
DR, TONELDLPrFI7T7HIELMATIbDLBbhEb, RE (1935) ik b7+ 7
T ERGREL E BN A Z R RE LTV B,
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K1 &v¥ve=x4A S. hisauchii » TYPE M2 &v¥veaxA S. hisauchii O
BAR (TT RS » i AWNBERSE) TYPE BiADHHIE

K3 xv¥ve=xA S hisauchii ©
CO-TYPE A (TNS No. 35875 H! K4 xv¥ve=zx4 S hisauchii O
2=y lg Aug. 8. 1930 WiEZEHR 4 CO-TYPE EADIRESE
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X 5

P : P X7 7YY (P 7T 8 A4) 12D T

) PR s TS (2 VFET e T & 4) S, triptera var. hisauchit OILYE, b EOIEN
POFT, IR A 4D VRO AT A TENELLEDO LD, BITFEEL T
B EOEIPELIEDO LD, EAILSRKEL TS C i EORIHEVWLD, ZOHITE
L\ D X< R LA, SIS0 E 2, L K& HLF, A7 —aiilocn
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Y o~R e 2 X4 Saussurea triptera DY, A~C : FLUpE, D~C i |7 A7 AR,
HEIIBAD D T D Ieh o T DERENE L, Ay — v k10
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Bell : b X7 7Y (v F TSI 1) ITDNT

Jekf (1935, 1937) & F ¥ F 7 7 1% S. spinulifera Franch. &L, Fil&mel, SIR
15, f, = lk, ZEILAERE L THTF T b, KH (1956) & kLRI, Lz e
2L T

Lasl, BRL7-L o) EmfEo S. spinulifera Franch. ®» TYPE %, 7743
S. ussuriensts Maxim. TH 5 & EMER Itz bk, 1978),

ET NS RIT, Fi5~6%, M2RRIIOARRLICL 5 REF DEEFE T
Boh, BIRICEDZ Lkl YR T XA TREMICE > TR, FORILTE
F stk o e B O THIEICE AT 5 Z ENTE S,

WA ISR CEBLOE, MHCBANASLZ Lkl RI1DTYPE b &b
R A R L OB A LT\ b, RE5DAD LS I EOKEHREL LB D Db DS,
BITIEDKEH B E W IEL LD Wi D, ClIPREREBE LIcbDTHS, DX
Bz EF T (FYF VeI XAL) OEOHIT HE VEENLL, K50 X5 it
it otoh, BRGRE LD, 14 Y) VIROBAD A7 h UTEDEMEE Lig\ Mo
YR TEAL EIFRES RIS,

YORIINS OB LI IS BETLLIDNBHED, ADISIEBEAELVLDLHSB,
TERRIEER 125 DAD L 5 CHEN LLH b2 T ENRSEVD, ERDORWEDTIL
K4 DDD X5 ICHFERCIOEBELTHEDEH 50

CDISRMNEFITHI (RUFTLTRA) IV AR T XL ICEFED LD TIEDH B DY,
WO TY ~Ae T84 LIZPRCX T E %,

FEFZTHFI (B VYFT e ITEA) OHMITTHROEE 1,300 m L Eo M GE » 1, FF
Rill, ¥y &, A, KEWL, TOUD, FHREFFL, ZFEILICROA TS, =y IFICIE
BETBLELILBD ¥~ R TRA4 RV AR XA X2 I F e T 240 MBHLELRS LD
EHBH, FPEFITHF R, KEEEIED BIihsBEND FFE s T INHEIR
T EDBBHD, ThLREROEVRBRICEL > THHEDTY R T2 4 Thb, FHESH
KEehn v 72775 IDOEKT, LROEMUNDIDIFTRTY X e TX2L4TH T,

MLD 727 3% S. spinulifera Franch. @2\ TO bRt dDicdD T, #Y)7s
L TlLicve UL, 2vHFvea 24205 E, BlT5=viE0 S 0ERRBTLIERN
NBHBHDT, MAL I FE 7 7T HEIRH TG, FRIY AR TX A4 LEROHEIR 57
DT, SHEE 2 N AFEERSZ 2, b Q983D D % vV e T2 4 12ktT 5% S. triptera
Maxim. var. kisauchii (Nakai) Kitamura 2 5H TAH5 D0 @EXETH Do

2. ¥NZRed¥4xFAhFTITA

Saussurea triptera x sinuatoides, Katsuyama, Flora of Kanagawa 1988, 1290, 1988.

Saussurea hisauchii Nakai, Bot. Mag. Tokyo 36: 518, 1931.

Saussurea triptera Maxim. var. hisauchii (Nakai) Kitamura, Acta Phytotax. Geobot.
4: 6, 1935; Kitamura, Mem. Coll. Sci. Kyoto Univ., ser. B, 13: 170, 1937.

Saussurea triptera Maxim. form. hisauchii (Nakai) Ohwi, Fl. Jap. rev. ed., 1292,
1965.

Distribution: Mt. Mitsutoge (Yamanasi Pref.).

BY/FTeTXADERE LTI ZvIERN IS BTFLRAEM, FFAF27 79 1=y Bt
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e ZE v IRICIZILESIER 1,600m (L TR A4 XA RNHH LT 5, IWEEDZ T
BLIUBD Y ~RXe 224 LELRADEOND, RERFOENKIELIDEHY, 2xhite
TEAFTHFELLERELRL, VAR TX (LB hd e XL OBBEHLEIAT S
tEzbhb (R7~K10), BHEEMIEcH B 2 vFve 2240 CO-TYPE :Exnh T
Ly IFEDEAR (K3, K4) ZIhbo HEHLEBLhL 0D 1208 ThHs, % vy
IR DEEE L THRENIRE VWS L, BB Wb, BERSLENDLZ EMNEL
FErNTWBED, ThbiFgrt+e T2 LA DOMETHAS 5,

EHF e TXADEMIER, WHERINEIRTHDEI LN, = EOES 1,500 mL)
TELET D, FHEOEAITIIHHIL (1949.9.18 B (L, HIUT N S81930 ; = DEAIL X v+
TeTXALLINTWDENEAF e TX A4 2DLD) LHEMWY (1960.7. 21 AF A TNS
154801) DD e BB DT, WEEADKUHICES HMHLTWD L5, Y ~Reax (L
BHA T EADPARNREILD & & HTILAED MBI S T3 TR B 5,

3. YNAXed94DER

¥oRAe x4 S triptera Maxim. (3E+HI, =y, #RILM, E7 AL 7A0EILEF
DORIED W 4, Ny, BB L AKEEHFCOML T B, ELDTERKER, FOH
BT LSBELL TW 5, SRIFMOERERANTCRICL T A, Hhil, B7ALTA, BER
D3IDODIAL—TRREL DT BN,

BErUDOY X e o2 43 BEEZ10~13m, M5~7mT, Fik5~67%0, HDOEITHE
SRR E s (K110 B, N12), MEHRF AT OEHCHBEENEL S Z LD B,
bbb b, EFIELEFERT, BEOBITIENE s EORIT I FET D, HEIX
SHRIT T, NHOBAED -7 ich-Ttcb 35 (K6DA, B, C)

S. triptera Maxim. |3 Maximowiczii (1874) X » T, B-EIUTHEI - EACE
ST REHIh-bDTHS, Franchet (1875) & S. triptera :Maxim. »3EL T 5
%, FEHAFERE HRCR S TWADT, ZHIEY A TR Tl otcdbD LGSR
%o

L ->TERLUDO SO WH vy~ X e 224 (Jk35) LBbhb, ZOMOHMIE
L, EE L, =vlE, E7ATAREOIL2CBEOLR TS, FRILEC= v D S Ok
TEEVE DI/ b, KEEMED DAL BITT 5,

BH7 VT ADESIIEICET S D1, SEIEPREOKREET, KiL5~675, MEFDEL
RRRCE MY, AROEIRAFO /2SS AT ERUDOY "X 24 LRFITE
Bo MERORBIZEIOBNIAL, ERTHEVETHRELOLDOERFITE S, WEFITE
BERERLZENE L, TEFIPRERELAHBRT, ZEO0RIIEVRELR V. EOMN
DBEAEH B Z EME e THIZWHYE I ¥ TRXARLx AT XL THD, (60D
E, M11oC, [X13)

Iv=v x4 S kai-montana Takeda form. major Takeda 133H (1910) »FE 7 /v
TARLN y FBEDHDDF IS DT, TOFIUFCETL/NOLDE 23 e TX LS. kai-
montana Takeda form. minor Takeda & L7z, M (1935) 133 ¥~k =& 1 ZHERNZE
LSERIRTLAEWZ ETY AT 24 ERPILTWED, SROBEARY T E, Bk
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Bl : P X7 T (FyFTETI L) IZDWT

X7

ZylEDY AR T XA XEHF e TRA K8 ZvlEDVY AT X4 XZhdbTHA
S. triptera x sinuatoides DFEIL, FaWH A S. triptera x sinuatoides DIATE, HHIF S
BT HHD Sl a e N

o
;7

X9 E.‘Yﬂf%@‘ﬂﬁﬂ‘tjﬂ/f 10 E‘Yﬂ*%@‘\’"xt:fﬂ/fxﬁﬁj'tj‘y/f
S. sinuatoides DIRfE S. triptera X sinuatoides DIEA
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MEXYE—THO0ELRLL B Lk EE LTV 5,
i (193D 1IFE7 AT AENy BOEINC ET AL DT, FAENKREILS A DEDEICL D
T2 55D v Fxe 254 S, kai-alpina Nakai & L TH 10,
JeR (1935, 1937 1Tk S. triptere Maxim. 1fficE Lo, FhFhZEEL L TRD
I 5REREL o,
Saussurea triptera Maxim. ¥ ~Abv I & A
var. major (Takeda) Kitamura I v =v =& o
var. minor (Takeda) Kitamura % # % b =% A
var. kaialpina (Nakai) Kitamura v % v =& 4
K (1956) I hbEEBHETTLT55, AL L 5FE->Tw%,
LL, E7A7ARNyETCRESUSCI Yy~ 224, Bz I Z e T2 40
FReTXANBY, FIEOH, KREFILJICHEBEL TS, LEMH-TIivveax,, £
AFReITEAL, YIReTXNLL2OHEFEE B b2, SHROBHEBRBELE Ly,

BB DS 01, WERNMITHELS, SEFOENSEIREESREZ LT, BRI
H7LVTADY ~Ae a4 LRPICES (K11DOD, Xl1d), TEF B S ek, ORI
HEVRELL V. EIHEL, HHCBALS T ote VT 5, FXFHEID TS
DEMNS - & b3, BB EELUDOY R T2 4 1THEDL s KEFEMEA T CILA
FHbdH L5,

fh3E (1931) B&EILe Ny BT H B DT, FELMEL, EFILQEL TRETT, HEIE
NI WL DEF VT e x4 S kinbuensin Nakai + % fHF7-0 HREKFILHHF VT
=% 40 TYPE i, BEINNZL, BEROE SRRy, cofTchb, bk 1937 1
v ax A S kinbuensis Nakai # 2 hx v T2 4L ALDELTWWAED, K11HOD
DX HEBESFZRE D 1/4 Lnniel, ZHh 3w T2 4 L3R pERETH D, fEI1982)
DYz x4 S. triptera Maxim. form. linearis H. Uematsu d B8+ H L [A—DH D &
BEbhib,

4. F & »

YARe TRAFRDED L 51, ERIUE FEOY ~RXeaax 1), B7AL7AR (3
Y=e TR, EHhFETEL, YIReETEAL), BERXE (Fv7e=x24), +o*77
FID42DOHEHTbT bhi, LL, B7ATALERLOLDRFRHBOBERNIZL
S, LK THLEN DB, Tz, bk (Q976) RFEELEOHEREDHILTHES L
Lok I 5= rve Ly S triptera Maxim. var. mikurasimensis Kitamura & L,
Y AR TRABCIEELEBM L 127207V U VYRDOWTE, BLIUOKEDOY
AR TRALITFENEDD, MEF I T IREWLDON, Fh&d S, nipponica TDF v
Fre TR ARES DD, BELNHDEZATHHN, BIEODWIEREY RAEE1RL,
ARETRE D DHTFDhihoto TRBELEDTY R T4 DBHOHFUIARTFTH D
LSHBOREE L,

AL ELDBCHID, BRAENBHYE, BFEmE HrkFoREsrlEILT
Wit BAGROEAFICELSHLBL EFE T, t X F 7T IEEVF T ITEIATD
WCIE, S B 1988 DA DS, AREIcEA % <, AR ACIIER N 2T
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A Synonym in the Mordellid Genus Glipa
(Insecta, Coleoptera) from the Ryukyus

Masatoshi TAKAKUWA

(Kanagawa Prefectural Museum)

WEF e T 3B 1 BERS

FAZ AT 3 Glipa masatakai Cuujo 13+ 5 7 5B 2ZETI960EIZE S 1
Sz WMsn =L DR, SEZORERAE RABRICETN-OT, TREZEUE
BeBALEZEZS, ABL SBABICO T THHT 3 Y54 €T / 3 G. sauteri Pic
EA—FTHII VAL LM o TNWRIZITTIE, Mi2EEDNY /22 L L TH
&, FTHHENGERE2IT o0

Bh, FUTLFENT ) IS0HEDKEAZ EKICHIFHI L LR E BT L LD, hEBEL
BAGMEI EBRAOKEM BT 2HA05FL , FrPhzBEI Ik NETLEA
BBETCRICKT DL, PZEL LILDEMD L DIF BRI EO /AR DR BVNED {
HEDTRNZ LR Edbh ol L, WTFHOEEE IS EE2 L 0L R LT, L
=08 CTHifli & L TXBIT 202 B h 720 (EZERIERD

Abstract The type specimens of two mordellid beetles, Glipa masatakai Cuvjo
and Glipa sauteri Pic, are figured. The former species is treated as a junior synonym

of the latter.

A mordellid species, Glipa masatakai Cutio, 1960, from Nakanoshima Is. of the To-
kara Islands of the Ryukyus has hitherto been treated as an independent species (No-
MUra, 1966 : Takaxuwa, 1985) or a subspecies of G. sauteri Pic, 1911 (Nowmura, 1963).
However, the true taxonomical situation of this species has not yet been clarified,
because it has not only been rediscovered but also an allied species, G. sauteri, is
distributed in the type locality of G. masatakai. Recently, I have had a chance to
examine the type specimen of G. masatakai through the courtesy of Prof. Masataka
Sats. In the result, it became clear that G. masatakai is a mere pubescent variation
of G. sauteri. Therefore, the former species will be arranged herewith as a junior
synonym of the latter.

Before going further, I wish to express my hearty gratitude to Prof. M. Sato of Na-
goya Women’s University for his constant guidance and encouragement on the present
study, and to Dr.J.J. Menzr and his neighbors, Museum National d’Histoire, Naturelle,
Paris, for their kindness in permission to examine Pic’s Collection of Mordellidae. Deep
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A

Figs. 1-4. Glipa sauteri Pic. ——1. G. sauteri, 5, from Nakanoshima Is.; 2. G. masatakai

(=G. sauteri), type, 5 ; 3. G. sauteri, 5, from Taiwan; 4. G. sauteri, type, 2.
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9

Fig. 5. Male genitalia of Glipa masatakai (=G. sauteri), type. (Scale: 0.5mm.)

thanks are also due to many Japanese entomologists suplying with materials.

Glipa sauteri Pic

Glipa sauteri Pic, 1911, Deutsch. Ent. Nat.-Bibl,, 2 : 190. ——XKono, 1928, Trans. Sapporo nat. Hist.,
10 :31; 1936, Fauna Nipponica, 10 (8-1): i5, 18, fig. 10. ——Nowmura, 1963, Icon. ins. japon. Col.
nat, ed., 2:247, pl. 124, fig. 9; 1966, Ent. Rev. Japan, 18:47. Takakuwa, 1976, Elytra, Tokyo,
3:15; 1985, Coleoptera of Japan in Color, 3:379, pl. 65, fig. 25.

Glipa (Macrogluipa) sauteri sauteri: Nomura, 1967, Ent. Rev. Japan, 19:8.

Glipa masatakai Cut;o, 1960, Niponius, Takamatsu, 1 (8):1, fig. ——Nowmura, 1966, Ent. Rev. Japan,

18:47. ——Taxkakuwa, 1985, Coleoptera of Japan in Color, 3:379. (Syn. nov.)

Glipa sauteri masatakai: Nomura, 1963, Icon. ins. japon. Col. nat. ed., 2:247.

Specimens examined in my collection. Taiwan: 322, Kenting Park, 3. V. 1971, K.
Sakar leg.; 12, Sulo near Palin, 19. VIIL. 1978, T. Suimomura leg.; 588 42 2, Sankuang,
17-28. VII. 1978, same, Ishigaki Is.: 19, Yonehara, 4. VI. 1973, K. Axivama leg.; 138,
same, 16. VI. 1973, J. Komiva leg.; 3835, same, 19. VI. 1973, K. Axivama leg., Amami-
Oshima Is.: 12, Ohgachi, 26. VI. 1968, K. Sakar leg.; 15, Hatsuno, 24. VI. 1971, H.
Taxesmita leg.; 19, same, 28-31. VI. 1972, M. Kusox: leg.; 1053512, Chuo-rindo, 25.
VI. 1979, T. Kamaxar: leg., Nakanoshima Is.: 10853, 12-15. VII. 1974. T. Sewo leg.; 18,
20. VIL. 1975, T. Kosaxa leg.; 12, 18. VII. 1986, N. Kosavasur leg.; 19, 23, VII. 1986, H.
Funra leg., Yakushima Is.: 38319, Miyanoura, 20-22. VII. 1968, M. Takakuwa leg.;
12, Ohkawa, 24-26. VII. 1976. S. Inokawa leg.

Distribution. Taiwan, Ishigaki Is., Amami-Oshima Is., Nakanoshima Is. of the To-

kara Iss., Yakushima Is.
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Variation. The type specimen of Glipa masatakai from Nakanoshima Is. is ap-
parently distinguished from specimens in Taiwan (type locality of G. sauteri) by the
following points: 1) body in male smaller, rapidly and almost straightly attenuate api-
cad; 2) elytral posterior whitish fascia not only strongly inclined, 3) but also barely

connected with basal maculation along suture though very thinly; 4) basal maculation
of elytron more closed to each other. Of these, 3rd point seems to be somewhat char-
acteristic to the type specimen though in some specimens from Nakanoshima and
Amami-Oshima the fascia fairly extends anteriorly along suture, and the others are
not always peculiar only to Nakanoshima’s specimens. First point distinctly appears in
Nakanoshima’s specimens, but is more or less recognized in specimens from Amami-
Oshima and Yakushima. Second occurs in Nakanoshima’s and Yakushima’s usually,
but also sometimes or rarely in Amami-Oshima’s, Ishigaki’s and Taiwan’s. Forth is
fully variable, rather gradually becomes more distinct towards northeastern region.
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Discovery of a Splendid New Cerambycid
of the Genus Chloridolum (Insecta, Coleoptera)
from North Thailand

Masatoshi TAKAKUWA

(Kanagawa Prefectural Museum)

S Ay SRR SN EF AT 47y %) BOEEL 1 HE

PREMRICED 9 1LE 20 BRENE 247 A7 %) B0 KB 20 LEBEX 1 5HE,
Chloridolum (s. str.) itoi Takakuwa, SP. Nov. % iT#L 7=,

ATy v xapbiibns C (C) nympha (Waurre) IZ& T WUA2Y, BIb I
M, EEIL LY KRIETHAIZRL, ATAZEEIIEASH BIcE L, AERIEMMNTL
2 REEERIETFOLEZ, FEZn2RNVEEETLEREIAS 2L DED, &
DYELE D H Do mPBARISA, THAVIBIOLIHEORADGKIZR SN E I,

(@EIE#O

Abstract A new longicorn beetle, Chloridolum (s. str.) itoi sp. nov., is described
from North Thailand. It is very closely allied to Chloridolum (s. str.) nympha (Wurre)

from Sikkim.

Through the kindness of Mr. Kévé Axivama, I have had an opportunity to examine
a gigantic and beautiful cerambycid species from North Thailand, belonging to the
callichromine genus Chloridolum Tuomson. The specimens examined in this study were
collected by Mr. Masao Iro on October, 1989. It is very similar to Chloridolum (s.
str.) mnympha (Wurre) from Sikkim in the general appearance, however, it became
clear that it should be new to science by my close examination. In this paper, I will
describe the splendid new species.

Before going further, I wish to express my cordial thanks to Messrs. M. Ito, K. Axr-
vama, K. Kume and H. Axivama for their kind offer of valuable materials used in this
study, and to Mr. T. Nusato for his kind help in literature.

Chloridolum (Chloridolum) itoi sp. nov.
(Figs. 1-3, 5)

Male. Metallic green to purple except for reddish femora with slightly purplish tint;
head metallic green usually, often with bluish tint; antennal segments 1-7 or 8 metallic
cyaneous to purplish blue with apices more or less deeply purplish or entirely purple,
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the remainder almost black with apices metallic bluish green to bluish purple; pro-
notum metallic green to greenish blue with cyaneous tint, more bluish than in head;
elytra vivid greenish all over, with weakly blue tint; body beneath metallic golden
green to greenish blue; tibiae and tarsi metallic bluish green to greenish blue in fore
legs, metallic cyaneous with purplish tint in middle and hind legs.

Head strongly nitid except for mandibles which are hardly shiny, with a distinct
groove running from frons to occiput; clypeus remarkably transverse, very sparsely,
finely punctate; frons subvertical, slightly convex and concentrically striated in the
middle, very sparsely, finely punctate, and with few long erect semitransparent hairs;
vertex with a pair of distinct protrusions laterad; occiput coarsely, transversely stri-
ated at dorsum, sparsely and finely punctate at dorsal sides, rather finely, transversely
striated at lateral sides; eye large, finely faceted, inferior eye-lobe hemicircular, nearly
as long as gena below it which is finely, irregularly punctate. Antenna slender, nitid
in segments 1-7 or 8, extremely variable in length, 2.4-2.65 times as long as body
usually, sometimes more short (especially in small specimens), twice and thereabout,
1.65 times in the shortest, surpassing elytral apex by middle part of 6th usually, some-
times by apical part of 6th to base of 7th in short antennate specimens; relative
lengths of segments in the holotype as follows:4.6:1:10.4:13.6:14.2:14.7:13.4:12.7:12.1:
11.7:19.2; scape robust, conspicuously dilated apicad with the external apex spinous in
dorsal view ; segments 3-11 more or less flattened, 3 or 4-11 longitudinally bi- or tri-
carinulate, 3-10 swelled at each apex; terminal segment the longest and slenderest,
with apical portion arcuate internally and more or less densely with semirecumbent
minute setae.

Pronotum moderate in shape, a little longer than basal width (15:14), strongly nitid,
constricted behind apex deeply and before base shallowly; disc transversely, deeply
rugose, with two pairs of tubercles, of which a pair is contiguously situated behind
anterior groove and the other pair is subconical, distinctly larger than the former,
more widely separated, arranged just before posterior constriction; sides with a pair
of subconical tubercles, each with a long spine at apex, which is inclined upwards and
is minutely rounded at the tip. Scuteilum triangular, longer than wide, inclined basally,
strongly nitid, clothed with minute punctures, uneven, coarsely sculptured crosswise at
antero-median to basal area though the transverse carving often disappeared in small
specimens, coarsely, longitudinally biswelling at postero-median to basal area.

Elytra slender, about 3 times as long as wide, widest just behind humeri, not lustrous
except for humeral areas where are more or less shiny, very densely, finely punctate
all over with a shagreened appearance, clothed with short recumbent scales oﬂ lateral
sides, sparsely with long erect semitransparent hairs on basal area, sparsely with semi-
recumbent setae on apical parts; sides almost straightly, gradually convergent poste-
riad, suddenly so with slight curving near each apex which is narrowly rounded.

Body. beneath lustrous, very densely clothed with short recumbent or semirecumbent
golden yellow pubescence except for middle areas of abdominal segments 2-5 where

are sparsely so, also sparsely with semirecumbent or semierect long semitransparent
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Figs. 1-4. Chloridolum (Chloridolum) spp. —1. C. (C.) itoi sp. nov., &5, holotype; 2. same,
3 (short antennate form), paratype; 3. same, @, paratype; 4. C. (C.) nympha, &

’

from Derjiling, Sikkim.
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a 5
Fig 5. Male genitalia of Chloridolum (Chloridolum) itoi sp. nov.; a. median lobe
in lateral view ; b, apical part of median lobe in dorsal view ; c. tegmen in

ventral view. Scale: Imm,

hairs all over; abdominal segment 5 with apex bisinuate.

Legs long, nitid except for almost parts of femora which are dull (though basal
areas of hind ones shiny) ; fore tibia about a half longer than fore tarsus and claw
combined, slightly longer than or about equal in length to fore femur; middle tibia
about 1.3 times as long as fore tibia; hind femur a little exceeding elytral apex usu-
ally, hardly so in small specimens rarely, somewhat longer than hind tibia which is
fully flattened and is moderately curved inwards; hind tarsus with Ist segment nearly
a half longer than the following two segments combined.

Genitalia comparatively slender. Median lobe longer than tegmen (1.12:1), strongly
bent ventrad at apical 3/5; apical piece distinctly longer than basal ones (4:3) ; ventral
plate considerably longer than the dorsal, gradually attenuate anteriorly, then rather
gently, roundly convergent apicad, the tip moderately produced anteriorly ; dorsal plate
with apex rather narrowly rounded. Tegmen slightly bent ventrad at apical 3/7; para-
mere inclined internally, broadly, shallowly concave, sides almost parallel, rapidly,
roundly convergent near apex which is narrowly rounded, bearing short hairs almost
all over and long setae near apex.

Female. Body robuster. Antenna 1.1-1.25 times as long as body, surpassing elytral
apex by 8th segment; segment 5 the longest, slightly longer than 3rd which is nearly
equal in length to 4th; 6-10th gradually decreasing the length towards apex; the ter-
minal indistinctly arcuate internally, 1.25 times as long as the penultimate. Each lat-
eral subconical tubercle of pronotum with the spine short and rather blunt in shape.
Elytra 2.9-3.3 times as long as wide, without scales on lateral sides except for apical
areas. Apex of abdominal segment 5 rounded, slightly bilobed at the extremity. Legs
shorter and slimmer ; hind femora apparently not reaching elytral apex.
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Body length: 28-50mm (from apex of mandible to elytral apex).

Type series. Holotype, &, near Doi Saket, ca. 1500-1600m in alt., N. Thailand, 4-
14. X. 1989, M. Ito leg. Paratypes: 85515542 ¢, same data as the holotype. The
holotype and two paratypes will be deposited in the collection of the National Science
Museum (Nat. Hist.), Tokyo, and two paratypes so in the collection of Kanagawa Prefec-
tural Museum, Yokohama. The other paratypes are in author’s or collector’s collection.

Distribution. N. Thailand.

The present new species is closely related to Chloridolum (s. str.) nympha (Wurre)
from Sikkim in general appearance, but is differed from it in the following characte-
ristics: 1) body apparently slenderer, and larger in general, 2) frons slightly convex
and more or less striated in the middle (in nympha, it is entirely even), 3) a pair of
protrusions on vertex more distinct, considerably adjacent to each other, 4) each lateral
tubercle of pronotum with a long spine at the tip, especially in male (in nympha,
the tubercle is almost conical, not so projected at the tip), 5) scutellum uneven with
crossed sculpture in large specimens or deep median groove in small ones (in nympha,
it is nearly even with a shallow median groové), 6) elytra and legs remarkably slen-
derer, 7) median lobe of male genitalia with ventral plate distinctly longer than dorsal
one (in mympha, the ventral plate is a little longer than dorsal one), and so on.

Notes. This new cerambycid species gathered around the trunks of full grown trees
of Cyclobalanopsis? sp. at dusk. Their habit seems to resemble that of Japanese
Chloridolum (Parachloridolum) japonicum (Haroup) which occurs on the trunks of
Quercus acutissima CarruTuers to eat sap at night, though this new species entirely

disappeared on the site at night.
References

Ganax, C. J., 1906, Cerambycidae. Fauna Brit, Ind., Coleopt, Cerambyc., 1. 1-329.
Waite, A., 1853, 1855. Catalogue of Coleopterus Insects in the Collection of the British Museum,
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from Sagami Bay
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I had an opportunity to examine a deep-sea anomuran crab which was obtained by
the use of the crab-trap in Sagami Bay. The specimen is assigned to Lithodes turritus
Ortmann (Lithodidae, Anomura). This species has been previously collected and des-

111
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cribed in some occasions from the Japanese waters. From Sagami Bay, it has been
described only twice by Ortmann (1892; original description) and Balss (1913).

This short report deals with a brief account and illustrations on the third record of
L. turritus from bathyal depth of Sagami Bay.

The following abbreviations are used in this paper: CL, carapace length including
rostrum in millimeters; CW, carapace width in millimeters measured at the widest

part of the carapace.

Family Lithodidae
Lithodes turritus Ortmann, 1892
Japanese name : Ibaragani
Pls. 1-3

Lithodes turritus Ortmann 1892: p. 321, pl. 12, fig.26; Balss 1913, p.73. pl. 1, fig. 11, figs. 42-45;
Sakai, T. 1971, pp.10-11, 32-33, pls.4, 9, 11, fig. 2, map.2; Sakai, T. 1976, pp.693-694, pl.
240, 243, fig. 376; Baba, 1986, pp. 210-211, 306, fig. 156; Yasuhara ef al. 1987, pp. 27-28, fig. 2.

Material : 1 male, CL, 175mm ; CW, 135mm. Off Odawara, depth 500m, crab-trap;
Nov. 20, 1989. Collected by Mr. S. Tanigawa, an expert fisherman.

Diagnosis: Carapace is sparsely covered with small tubercles with several spines.
The spines are relatively short and conical in form. The gastric and cardiac regions
have each four spines. The branchial region has two spines in the middle portion
and two smaller ones on the lateral surface. The marginal spines of carapace inclub-
ing postorbiral region are 20 in all, of which four are small and side by side along
the posterior portion.

The rostrun is long and relatively slender, and provided with a pair of long acces-
sory spines on the middle portion. The distal portion is bifurcated and their tips are
sharply pointed.

The chelipeds are asymetrical; the right cheliped is much longer than the left one.
The ambulatory legs are subcylindrical in the shape and considerably long. The first
ambulatory leg is slightly shorter than the two succeeding pairs. In each pair, several
spinules are found on the upper surface and along both anterior and posterior margins.

The abdomen is broad and triangular in the form. The first abdominal segment of
the male specimen is concealed beneath the posterior margin of the carapace; the sec-
ond abdominal segment is composed of three plates. The third to fifth abdominal
segments are well distinguished ; their median portion is replaced by a grained mem-
brane. The sixth abdominal segment is oval in form, the distal margin of which bears
four tiny spinules. The seventh abdominal segment is very short.

Remarks : This species was originally described and figured by Ortmann (1892) based
on the specimen with carapace only. The specimen was purchased at the antique shop
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in Enoshima, Kanagawa prefecture. The second description was made by Balss (1913)
based upon the juvenile female specimens from Sagami Bay; their carapace and the
thoracic appendages are armed especially with long spines. The present male specimen
is the third record from Sagami Bay at the depth of 500 m. In the general features, it
agrees well with the description and figures given by Sakai (1971), and also with the
description of the female specimen from East China Sea, west of Yaku-shima, by Baba
(1986), except for the minor differences, such as some additional small spines along
the lateral portion of carapace and somewhat lower swellings of carapace. These
differences probably due to the growth and the sexual variations.

This anomuran crab was carrying a small stalked barnacle on the basal portion of
the second ambulatory leg.

Distribution : Japan, known only from the Pacific side of Honshu, Shikoku (Boso
Peninsula to Tosa Bay) and East Chaina Sea. Depth, 200 to 800 meters.
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Explanation of Plates

Plate 1-3. Lithodes turritus Ortmann. Male from the bathyal depth of Sagami Bay. Carapace

length including rostrum, 175 mm, carapace width, 135mm.

Plate 1, A:
B:
Plate 2, C:
D:

Plate 3, E:

entire animal, dorsal view.

ventral view.

carapace, dorsal view,

carapace in lateral view. d': a stalked barnacle attached to the basal portion of
the first right ambulatory leg.

abdomen,
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