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Phytosociological system of the natural lucidophyllous forests in Japan
Tamotsu HATTORI V*, Noriko MINAMIYAMA " and Asumo Kuropa "*

Abstract

A phylosociological study on the lucidophyllous forests in Japan was made on the following
standpoints.

1 The lucidophyllous forests throughout Japan were composed of 1063 species (incl. subspecies
and varieties).

2 Iriomotejima Island, Okinawajima Island, Amamioshima Island, Yakushima Islands and
southern Kyushu were recognized the distribution center of the component species.

3 The component species were classified into eight groups of the geographical distribution.

4 The distributional responses of the component species along the environmental gradients were
examined based on the direct gradient analysis.

5 The correlation between number of component species and area of islands in the Nansei Ialands
was related by a highly significant linear regression.

6 The geographical distribution of the component species was studied from the viewpoint of the
refuge during the maximum stage of the last glacial and the migration from the refugia during the
postglacial period.

7 The number of component species of fragmented lucidophyllous forests preserved in the
precincts of shrines and temples had a high positive correlation with the area.

As a result, it was ascertained that the class Camellietea japonicae included the following three
orders, seven alliances and twenty five associations which were recognized natural vegetation.

Camellietea japonicae Miyawaki et Ohba 1963
I Psychotrio-Castanopsietalia lutchensis Hattori et Nakanishi 1983
1 Psychotrio-Castanopsion lutchensis Miyawaki et al. 1971
(i) Adinandro yaeyamensis-Castanopsietum lutchensis Miyawaki et al. 1971
(ii) Osmantheto-Pleioblastetum linearis Suzuki 1979
(iii) Illicio anisati-Castanopsietum lutchensis Miyawaki et al. 1971
(iv) Ilici dimorphophyllae-Symplocosetum confusae Suzuki 1979
(v) Lasiantho-Castanopsietum lutchensis Miyawaki et Ohba 1963
2 Psychotrio manilensis-Diospyrion maritimae Niiro et al. 1974
II Ardisio-Castanopsietalia sieboldii (Miyawaki et al. 1971) Hattori et Nakanishi 1983
1 Castanopsion sieboldii Suzuki 1952
(i) Hydrangeo-Castanopsietum sieboldii Ohno et al. 1963
(ii) Myrsino-Castanopsietum sieboldii Suzuki 1951
(iii) Symploco lucidae-Castanopsietum sieboldii Nakanishi et al. 1979
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iv) Symploco glaucae-Castanopsietum sieboldii Miyawaki et al. 1971

v

Photinio-Castanopsietum cuspidatae Nakanishi et al. 1973

vi) Arachniodo-Castanopsietum sieboldii Miyawaki et al. 1971

vi

(
(v)
(vi)
(vii)
(i)
(

Carici-Castanopsietum sieboldii Ohba 1971
vii) Ardisio-Castanopsietum sieboldii Suzuki et Hachiya 1951

ix) Epimedio-Castanopsietum sieboldii Hattori et al. 1979

2 Machilion thunbergii (Suzuki 1966) stat. nov.

(i) Arisaemato ringentis-Machiletum thunbergii Miyawaki et al. 1971
(ii) Polysticho-Machiletum thunbergii Suzuki et Wada 1949
3 Cleyero-Quercion salicinae (Suganuma 1965) Miyawaki et Suzuki 1975

(
(
(
(

i

1

iii) Aucubo-Quercetum salicinae Sasaki 1958

iv) Daphniphyllo-Trochodendretum aralioidis Ohba 1971
4 Pittosporion tobira Nakanishi et Suzuki 1973

) Hlicio-Distylietum racemosum Suzuki 1951
ii) Cleyero-Quercetum salicinae Suzuki et Wada 1949

i) Planchonello-Litseetum japonicae Miyawaki et al. 1974

ii) Crepidiastro-Cinnamometum daphnoidis Nakanishi et Nakagoshi 1975

iv) Cyrtomio-Litseetum japonicae Miyamoto 1963

(

(it

(iii) Pittosporo-Quercetum phillyraeoidis Suzuki et Hachiya 1951
(i

(

v ) Euonymo-Pittosporetum tobira Miyawaki et al. 1971

I Boninio-Machiletalia boninensis Ohba et Suganuma 1977

Key words : Association, Camellietea japonicae, lucidophyllous forest, Plant sociology
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HECH: FriiE s (1974)

B SR Miyawaki und Suzuki (1976)
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WX TIREARMEOHELNRE LIcOTTN L EEHL
7z. Miyawaki und Suzuki (1976) (&7 2/ ~"H x5 —
FHIRF 2 v VB EGHE L oA, SR & o AREE
%% BA.

0 RISA—FTa9ToF—45—
Ardisio-Castanopsietalia sieboldii (Miyawaki et al. 1971)
Hattori et Nakanishi 1983

JRECH: ARED « HhPg (1983)

Bk = E s (197D, ARER (1985)
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VIV, TANNANRT, AAAIFVY, FHNY v/
B, Ve eS, PRAYFVY, TRE, 4/ T,
A=hFUSE, ¥YT7ilavh, Fuvasry, vvy
e

ot BAELIAE, SAtS LI,

Zofl: FiiEs 97D FEARLILOEIER K Z 2
YA —Y7ay HHE LGl R - g (1983)
Bzhidt—y—cEZHL, 2HHERD D, K
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1 R TAEH

Castanopsion sieboldii Suzuki 1952

JHECHEL: #3K (1952)

BEESCHR: Suzuki(1953), IRES « thpg(1983), ARER (1985)
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(i) AFVA =Yo7 v=7 V%A HE
Hydrangeo-Castanopsietum sieboldii Ohno et al. 1963
[FEC#E: KA (1963)



RS Ml 0 AR D RRLE E SRR D BF# 5%

B SCRk: = iEa (1971, 1978, 1983)

R - BRI Y v T VYA, A FFTTANN
25, HUIYYY, RAFXR=VSY, ¥ INFT T
v, Y7 vvvaxsvikgly

o BAE, HTE
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(i) RFCA -4V FNTHE
Myrsino-Castanopsietum sieboldii Suzuki 1951
JEGoE: A (195D

BEESCHK: #5K (1966), #3K - 85K (1973)
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(i) R A -V O+BE

Symploco lucidae-Castanopsietum sieboldin Nakanishi et al.
1979

JFECH: thbiEs (1979)

BEESCHR: RS « Pl (1983), ARAB (1985)
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(iv) RFDA4 -3 2 ANMEEE

Symploco glaucae-Castanopsietum sieboldii Miyawaki et al.
1971

JFGECHE: EH & (197D

B SCRR: = iE A (1978, 1983)
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(v) APA—AF A EFHE

Photinio-Castanopsietum cuspidatae Nakanishi et al. 1973
JFEE#E: dPEiEs (1973)

BESCHR: i3 (1977), A A (1978), Nakanishi
and Hattori (1979), HRHS - thph (1983), HRHS (1985)
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(i) RF A —RYNDFISERE
Arachniodo-Castanopsietum sieboldii Miyawaki et al. 1971
JHEC#E: EHEe (197D

B SCHL: =3 A (1978, 1983)
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(i) RESCA —FF 2T hy RTEE
Carici-Castanopsietum sieboldii Ohba 1971
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(i) RF VA —¥T a9 DHE
Ardisio-Castanopsietum sieboldil Suzuki et Hachiya 1951
G Bk - #BE (1951

BEHSCHK: #R (1952, 1966), =h#ids (1971, 1978,
1983)
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(ix) RFZA - bFIA DUV IHE

Epimedio-Castanopsietum sieboldii Hattor1 et al. 1979

JFEddEk: IREBIE A (19792)

BeHSCEk: ARERE A (1979b, 1980), R EA (1981),

ARES « thPg (1983), ARES (1985)

PR « BN FE A H ) VY, FESFY, b

TAF, FrRATY, NMAXHY, FauITT Y,

TYINVTAA, LoV F2INBE

S SHURHES X O Wil R rEEl £ < 0 HAHINFED &
(ORT =Y =ViB| i L

Z Ol HAIKIRFIGSINAC O B SR L T L

TR D 5 B, S CHE PSR E IS fEE

PR 72 RESERIR MR & 21BN L 7 EABESRIC X

THE S o 2R,

2 47/+#H

Machilion thunbergii (Suzuki 1966) stat. nov.
FHERLE: ¥ 7 F — 4 PR

BE Sk #5K (1966)

FEMRE - SRIFE: v 7/ %, AL/ F, AT F, ¥
AR A

N HARGEAE E LT g 7 RO 570 1350 O i E
S NICh 2 EAE « BB X KREFEREO SN, PUE,
AN O HAES I B i, XFOFRHEZMH =z 5
FUNPEED & AN O = B AR O B & CERILE o
B e, FERELED 2 WIERRTHE LT Y
7 FHAICE TN AEE LR, KEEEoKHNI
oA,

Dt AR (1966) 1Tk » Ty 7B & L Ciddl s
NicHA %, S0y 7 FHHIEMED U 7. BEGE Y
Dl L WArHic i 4 Y8, v A AR L, BRI
boO8 7/ FOM, Rk, AT F, YTy

FABEDEABELT 4 7R (IREB, 1992, 1993)
OABENKALT 5. 58, INEBICOHT S NS
M EAM T, &7/ FHEAORMHICKL T 5. FRIERH
MOILRIR I ABH D A 050 5. #lE P&V - 7
MO &M 3R ORI ER TRV, & 7 HE IS
(1942) 1Tk »> CigE s TV 305, HEKESTWT &,
TR IC D W T DA T W &1 &I & » TN &
L7, 7d, | (1942) @ % 7EEIZEAN O BRI
RE2fRT (Y7o NF 7 520N,

(i) 97 /7Fx—LH97TiHE

Arisaemato ringentis-Machiletum thunbergii Miyawaki et al.
1971
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BELHESCHR: = E A (1978, 1983), ARESIE A (2010a)
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(i) 9T /%417 7HE

Polysticho-Machiletum thunbergii Suzuki et Wada 1949

JHECHL: K « RO (1949)
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3 OsroHAL—HvhH+EEH

Cleyero-Quercion salicinae (Suganuma 1965) Miyawaki et
Suzuki 1975

JHGECE: B - #5K (1975)

BEHLCHR: Suganuma(1965), S (1978), ARES -
thpg (1983), ARES (1985)
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HOIT IR T & 75V, Suganuma (1965) A3ECH# L 72
v I vy —4 i =R - g8 (1975) WEE
HlicZsH L/,

(i) AR/ F-VFIBE (HBA 2 — v+ 1D
Mlicio-Distylietum racemosum Suzuki 1951

G AR (195D

B SCHR: Suganuma (1965)
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(ii) 93o0h —-Yh+EE

Cleyero-Quercetum salicinae Suzuki et Wada 1949

JFHECHE: #5K « FOH (1949)

BEsik: #5K (1952)
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(i) 93200 —-eX7F+HE

Aucubo-Quercetum salicinae Sasaki 1958

JEEdEk: f£4 K (1958)

BEESCHR: =g iE2 (1971, 1978, 1983)
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(iv) P20 —a2XUNBE
Daphniphyllo-Trochodendretum aralioidis Ohba 1971
JHECHEL: K% (197D

B Sk = E A (1978, 1983)
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Pittosporion tobira Nakanishi et Suzuki 1973
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(i) N"TED-7hFVEHE

Planchonello-Litseetum japonicae Miyawaki et al. 1974
[FGEoEk: = E s (1974

B SCHR: =3 A (1983)
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(i) RINZy T4 —RIYNDY VEEE
Crepidiastro-Cinnamometum daphnoidis Nakanishi et
Nakagoshi 1975

JEEC#EL: Nakanishi and Nakagoshi (1975)
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(i) DNAHY — PRFEE

Pittosporo-Quercetum phillyraeoidis Suzuki et Hachiya 1951
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(V) NYED—F=VTVFUBE

Cyrtomio-Litseetum japonicae Miyamoto 1963
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e, G EHIS &),
Z Ofth: B NIRFERICIZ M L TOs W,

(v) RS —TH+RE

Euonymo-Pittosporetum tobira Miyawaki et al. 1971
JHECE: B A (97D

Bk =3 A (1978, 1983), RS - HhPh (1983)
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Boninio-Machiletalia boninensis Ohba et Suganuma 1977
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Lindsaea chienii IE9FRIY VY I ( 034) m ( 0.04) I\ m ( 005) I ( 008)
Damnacanthus indicus var. major AN LY - m ( 1.00) I -
Asplenium antiquum A14=9%Y) . . I I( 011)

Stephanotis lutchuensis VESRVZEDN 1( +) I( +) . I( +) 1 ( 002)
Dendropanax trifidus hyLz/ o ( 062) IV ( 398) v I ( 151) V ( 049)
Saccolabium japonicum ZES V] o ( 001) . I o ( +) .
Selaginella involvens haen . 1 o( 017)

Ctenitis subglandulosa hyEIMIT I o( 083)

Marsdenia tomentosa LY I ( +) . I ( 003)

Tarenna graciljpes ¥399uh o ( 015) I\ I ( 002)

Cyathea hancockii H¥TnF . . I I ( 001) -
Gardenia _jasminoides 97Ty I ( 031) o ( 016) I I ( 020) m( 005)
Tlex rotunda Joh'#%F I ( 091) . . I ( 025) .
Symplocos prunifolia Hon'4 . . I o( 194) V (1470)
Alocasia odora IIRAE I ( 002) I I( +) .
Arachniodes sporadosora anN'JhrIse m( 075) V ( 320) I m( 0.15) o ( 007)
Elaeocarpus japonicus INVEF vV ( 071) IV ( 220) v Im( 434) V ( 363)
Anodendron affine Hh¥hr'7 o ( 002) . I I ( 003) .
Camellia sasanqua #iUh I( +) I ( 020) I I ( 008) m( 028)
Viburnum awabuki #y3V'a . I I ( 005) -

Vittaria flexuosa Yy I ( +) . . I ( +) .

Maesa tenera ALV VUED] . . I I ( 015) .
Actinidia rufa UIHNTY - . I I ( 004) .
Goodyera viridiflora YIVIRTY I( +) I ( +) . I( +)
Rhaphiolepis indica var. umbellata urun'4 o ( 085) I ( 002) I I (C 011) .
Turpinia ternata EDINVIES m( 012) I ( 002) m I ( 139) .
Psychotria serpens YIATHR'S IV ( 023) m ( 0.04) v vV ( 057) V ( 233)
Lindsaea orbiculata var. commixta YULIEOFRY IV I ( 003) I ( 001) I o ( 005) VvV ( 075)
Cheiropleuria bicuspis AVERIN IV ( 365) I ( 002) 1 I ( 002) .
Sarcandra glabra L VUED] vV ( 1.96) m ( 320) i} o( 028) V ( 325)
Myrsine seguinii RAIVEFNT IV ( 268) oI ( 1.00) v IV ( 554) V ( 46.23)
Plagiogyria adnata VeV . . I o ( 007) V ( 155)
llex goshiensis YrEF Vv ( 1.07) I ( 062) m I ( 031) .
Goodyera foliosa var. commelinoides VayLEVS V) I( +) I ( 002) I . .

Ardisia pusilla Yyhany IV ( 1.05) I ( 060) I . .
Crepidomanes auriculata Yk I ( 013) . o( 004) .
Lycopodium serratum LY - . I ( +) m ( +)
Diospyros morrisiana [EVES . i} o ( 1.03) -
Tylophora japonica FETHEAY N IV ( 004) I ( 020) I o ( 008)

Calanthe gracilis MYy m ( 010) V ( 054) m .

Pittosporum tobira rA3 . . 1 1 ( 019) .
Podocarpus nagi bES 1(077) 1 m( 090) vV ( 032)
Cymbidium lancifolium bE SV . I I( +) .
Lycopodium hamiltonii Fuhy7y I ( +) I I ( +) .
Aucuba japonica var. ovoidea FUIhTH% . . oI ( 040) V ( 022)
Microsorium buergerianum REVIINTY - IV ( 026) 1 I ( +) .
Ophiopogon jaburan 17 . I - V ( 024)
Viburnum japonicum NHURY I ( 008) IV ( 144) i . .

Litsea acuminata NN )% oI ( 035) IV ( 288) m m( 332) I ( +)
Pyrrosia lingua Ehyn IV ( 032) . . o( o011) .

Ficus stipulata EAMAE . 1 m( 005) .

Tainia laxiflora EAMTYTY 1 - VvV ( 002)
Listera japonica EATANTY . . I I( +) .
Daphniphyllum tejjsmannii EXLRYN vV ( 278) o ( 414) m o ( 034) V ( 054)
Diplazium dilatatum SellVRE VS . . I I ( 595) .

Piper kadzura 79MIHR'F I ( 004) . . IV ( 023) .
Schefflera octophylla Thi% vV ( 272) vV ( 974) v m( 501) IV ( 047)
Bolbitis subcordata AYhYE o( 015) IV ( 580) I m( 031) .
Diplazium subsinuatum AFVE I ( 004) . I I« +) .
Hymenophyllum polyanthos wnNary)7 - . I( +) o ( 001)
Machilus japonica wYn'47° o ( 041) o ( o061) m vV ( 271) -
Elaeocarpus sylvestris var. elljpticus TM‘/:\‘ V ( 052) IV ( 264) I IV ( 495) V ( 605)
Psilotum nudum IYNTY I( +) . . I ( +) -
Symplocos glauca 1[IANA IV ( 148) Im( 230) m I ( 004) Im( 047)
Diplazium mettenianum REdaEDZ Y - I ( 001) I I ( 003) -

Ardiisia sieboldii EYAFNT V ( 225) V (1072) m V (1342) m( 017)
Microtropis _japonica R VIZ 8 IV ( 059) m ( 026) i I( 011) .
Ternstroemia gymnanthera 939 m ( 205) I ( 016) i O ( 046) .
Antidesma_japonicum Yeeny IV ( 235) V ( 090) v IV ( 104) V ( 063)
Helicia cochinchinensis YYELY o ( 009) . I I ( 007) .

Myrica rubra YvEE o ( 318) m I ( 066) V ( 562)
Colysis wrightii Wz N . . I I ( 001) .

Liparis formosana 19395 I ( 004) m ( 006 ) 1 1( +)

Dryopteris sordidipes AVA4FVE m ( 049) I (020) I v ( 117) .
Skimmia japonica var. lutchuensis UEUESUR &2 I<( +) o ( 032) I . V ( 185)
Angiopteris lygodiifolia Yaevaq m ( 270) I ( 022) I m( 021) .

1EEHICOAHIRUAZHIE, HAFELUNDIE, 1:7TYNF/RYDE (L), 425395 (1), 744003999 (1), #%+743950( 1), hov)7 w53
(1), ARESAF(I), E/ANRNYF (1), 3A9F9EN (1), 220V 2R (1), 3: 738 (1), 4174 0%/K Y8 (1), 99 Whod (1), #3499 %9 (1), 4Y
YWY (L), hENDUA/X(T), ho3u (L), TFAhhR (1), 9% £ (1), 29708 (1), #9°30( 1), $9FEY( L), yveuik (1), RYM/4
(1), A2 (L), RYNHIIFE (1), KMIRF(T), IFAVA(T), ¥IEI(I), YarFank33 7 (1), 4:7ANRYE (M), 729( 1), 4V0I74% (1), 1%
8E°CL), AANRNYF (1), A950( 1), hrag7u (1), ha/%( 1), ¥ F/ya9 (L), ¥09any9 (1), 9aK3950 (1), YUhokvsmv8 (1), ¥I7°
(M), ¥x9¥3999 (1), FRATEI(L), THNI44F4 (1), FA50 (M), M55 (L), WIF/F(1), NA/NIRF( L), EATYNAY (D), EAFADY
(1), EE5V( 1), EANIYY/a% )08 (1), 7930 (1), £9730(1), IAV450 (1), ¥Ih+95E° (1), ¥9YI7hvarsy (1), ¥yay9(1). 5:29%varv)7’

(V).
1): SFAERDSL4XDIE.
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YITIUNRFI TR, RV =V T Ay V4 -5 —,

2 VAR T 2 9BE F x5V Yo v=T VS A#
B, QIR VA= AI VI FAFIE HI RSV 0 FHE 12594 -3 IXNAFE, J:avq -2
FAEFEE KRV — 44 V<AV RTFEE, LRSI A4 —Fc N hF 7S5 EHE M 25914 —b+74
HYYVOBE, N RV, -V 7ay VR oRGEEEE F56, 1NOFHEERIZ100mc, &5 713225kt
—. FEIPE I (%) 27R L, +130.01% A,

AT SV T IEE 4 B,

REHMES 6 7 8 9 10 11 12 13 14
HELKS F G H I J K L N M
FHFREERE (M) 100 225 - 267 189 100 243 233 244
SRERHM 9 26 35 25 30 12 18 23 27
FHF (m) BARRE(T1) 18.8+2.0 21.7+338 - 200 179 169%17 151 197 184
HFEAKRE(T2) 13.0+1.8 13.3+23 - 10.2 10.6 123+1.6 8.0 114 9.7
E1EKRE (S1) 7.8+0.7 7.9+0.8 - 59 5.1 7.7+0.7 - 6.0 -
FE2UEARE (S2) 2000 2.2+03 - 2.1 2.0 20+0.0 36 20 37
P& fE EARME (H) 0.6=0.1 05+02 - 04 05 0.6=0.1 06 04 07
FHHEAEEE (%) EARRE(T1) 72.8+19.9 796117 - 848 860  79.0+185 852 748 829
FmEARE(T2) 40.6+18.5 43.6+25.1 - 474 45.7 454+15.7 313 447 39.7
FEUEARE (S1) 439+17.8 52.3+21.0 - 539 402  325+6.9 - 48 -
E2AEARE (S2) 18.7£79 254+82 - 547 613  236*147 381 583 431
BEARE(H) 56.7+23.6 27.8+25.0 - 58.0 46.1 58.3+21.1 56.4 543 384
/AR BB ARDBH (cm) 73.1:£48.1 - - - - 55.3+19.9 - - -
EHERBERSAEFR 24+10 49+26 - - - 32+1.6 - - -
HIRTER 137 155 100 162 170 87 188 231 196
IR BRI 124 137 65 120 76 73 90 64 61
BEHME (EYEHIRER) 59.9+8.7 54.1+8.84 275 474 36.1 377431 429 490 2941
ES M (P RERMRERER) 56.6+9.2 51.9+854 - - - 34.3+3.96 - - -
RESA =N IIIT O A BHEDZHIE - HRIE
Diplazium donianum var. aphanoneuron TYNEIR G m( 1.61)
Trachelospermum gracilipes var. liukivense — 1¥+9T4hhR’F IV ( 025)
Selaginella doederleinii *z9333'h o ( 002)
Farfugium hiberniflorum honTE m ( 009)
Rhododendron tashiroi $9799%° m ( 289)
Hoya carnosa Y9770 V ( 063)
Ardisia quinquegona 2k v ( 132)
Asplenium nidus YIFAE=94Y vV ( 061)
Calanthe furcata N7y IV ( 038)
Calanthe gracilis MYy I ( 002)
Symplocos tanakae EAN/ZZA N A I ( 084)
Dryopteris koidzumiana FIPEAZVY o ( 022)
Psychotria rubra K Fany vV ( 071)
Erycibe henryi KRS I ( 006)
Arachniodes amabilis var. amabilis Yoh1IsE m ( 867)
Hydrangea graosseserrata YIRTYHA Vv ( 077)
Goodyera hachijoensis var. yakushimensis AUVESZV SV vV ( 003)
llex liukiuensis UELESL RS I ( 163)
Lasianthus fordii UELESL) W RVES V ( 285)
RE DA —BAZUAFINFEHEDZHE
Quercus hondae NIHY .
REOAL =N IIITOVABESLUVRI DA — (I 2F NS HEDHFITE
Ficus superba 739 I ( 667) .
Syzygium buxifolium 7Y I ( 028) I ( 002)
Colysis pothifolia AH4IENT IV ( 066) .
Maclura cochinchinensis hhyh'a - o ( 004)
Tarenna gracilipes UMV vV ( 052) .
Maesa tenera XLV S VUED] m( 081)
Turpinia ternata VDLV IV ( 10.08 )
Psychotria serpens YIRS V ( 053) .
Osmunda banksiifolia YEYYE U, o( 029)
Oreocnide pedunculata INWE3 o( o011) I( +)
Diplazium dilatatum W VARERIDZ S v ( 317) .
Schefflera octophylla P2VES V (1533)
Ardisia sieboldi TAFNT VvV (21.71)
Antidesma_japonicum YIeny m ( 043)
Liparis formosana 19395y V ( 026)
Dryopteris sordidipes IVAFVY Im ( 483)
F. G, HD# A FE
Woodwardia japonica FAho3 . . I .
Symplocos lucida Jn% I 0.03) o ( 054) v 1
Camellia sasanqua $4°Uh o( 079) 1 ( 058) . '
Viburnum awabuki #v2V" . I ( 002) .
Aucuba japonica var. ovoidea TUAhTEE I ( 022) 1 ( 004) I
Lithocarpus edulis IFNUA IV ( 658) o( 310) - .
Microtropis japonica LAY I ( 003) . V ( 637)
REOA —BAZVEFNFREBLIVRE A —0XREDHAE
llex buergeri VAEF - I( +) I
Lithocarpus glabra NThEY IV ( 226) 1
F. G, IDz7I5E -
Asplenium wilfordii e ESZa I ( 001) o ( 002) .
Colysis elliptica 17Er . ¢ +) I
Xylosma congestum JANAE - I +) . .
Elaeocarpus japonicus INVEF o( 411) vV ( 180) I I
Lasianthus japonicus var. satsumensis UK URVES I ( 004) I ( 014) . .
llex goshiensis YrEF m ( 051) I ( 014) I
Diospyros morrisiana [EDVED v ( 151) oI ( 058) -
Randia cochinchinensis /% o( 012) I +) '
Symplocos glauca 1[IANA m ( 057) m( 089) . v
Meliosma rigida e V(e615) I ( 78) I I
Helicia cochinchinensis YYENY I ( 017) I ( 004) I m -
Angiopteris lygodiifolia UEVIaVZ m( 217) . - . m( 101)
Lasianthus japonicus W% I ( 003) o ( 0.10) m -
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% 2(2)
RAEHMES 6 7 8 9 10 11 12 13 14
G, H, IO #AITE
Symplocos theophrastaefolia hoy 7R IE ‘ V ( 308) I I ‘
AVA —AFAEFHEOZRBIE-FAE
Photinia glabra hTrEF I v
Pittosporum illicioides IYA/% . . . . I . .
Vaccinium bracteatum AL I( +) I ( 014) I I m I I
llex pedunculosa VERN . - I I m - m
llex latifolia 4739 I ( 1.00) I I I I
Gardneria multiflora FrEAR'F . . . I -
llex chinensis THA% I I i
REDA —FF RN AT BREDZHIE - HATE
Calanthe izu—insularis FH¥)UVIE $ I ( 002)
Carex oshimensis Froehvalr IV ( 9.68)
Liparis formosana var. hachijoensis YIHHYN'TY m( 0.11)
Arisaema negishii YITUTYYAT m( 011)
Lepisorus hachjjoensis NFY ARy I( +)
Goodyera hachijoensis NFYAYVIRTY I( +)
Tropidia nipponica var. hachijoensis NFY A RYI4TY I( +)
Dryopteris caudipinna NFAYNZYE V ( 633)
F, G, I K, LO#RI5E -
Michelia compressa h4vx I ( 011) I ( 004) I I I ( 007)
Uncaria rhynchophylla hEHR7 o( 123) I( +) I . . .
Anodendron affine FhEhNR'7 o(o016) II( 008) I . I ( 003) I
Sarcandra glabra L VUED) vV ( 007) m( 027) . v I 1 ( +) I
Myrsine seguinii S4IVAFNT V ( 427) V (14.66) I A% . ( 154) I
Ardisia pusilla Ynany m( 015) v ( 1.79) I v . I
Prunus zjppeliana NYFI% . . . . 1
Alpinia japonica nanh . vV ( 039) I v . 1
Litsea acuminata ULYYES I ( 135) IV ( 056) . I m( 1.72) .
Ficus stipulata ExAE V(o012) ©I( 008) I . .
Piper kadzura 79MIhRT IV ( 145) I ( 024) . I vV ( 227) m
Elaeocarpus sylvestris var. ellipticus EAVES . - I | I m ( 1.07) i
RE DA = RTAN) I BEDZHIE - BAE
Heterotropa nipponica var. rigescens TYIhUTH4 I
Sasa palmata FIEYH I
Torreya nucifera var. radicans Foih'y I
Sasa veitchii var. hirsuta Faua o4y 1
Epimedium sempervirens ME4HYYY v
Cephalotaxus harringtonia var. nana NMAINY I
Euonymus lanceolatus ISVETEN I
AE A B EEAE - BRI E
Damnacanthus indicus TINEY vV ( 132) vV ( 329) I v I vV ( 275) v
Maesa japonica ARtV IV ( 094) vV ( 279) 1 v 1 . m . .
Ficus nipponica {3EhR'5 o ( 002) IV ( 007) I il m V ( 080) v I 1
Quercus gilva AFANY . m (23.78) I I . . 1 . .
Podocarpus macrophyllus 1R3% o ( 060) I v 1 I ( 046) v
Damnacanthus indicus var. major FATINEY m( 022) . il 1 . I .
Dendropanax trifidus hoL) I( +) I ( 002) I v v V (2330) v 1 .
Litsea coreana ha/% m ( 048) m . il . I I 1
Gardenia jasminoides 9Fry I ( . il m 1 1 .
llex rotunda b A EF m( 1.18) m ( 004) I m I . jilg . I
Symplocos prunifolia han'4 . I( 014) . m I I ( 208) - I .
Arachniodes sporadosora anN'Jhrose V ( 256) V ( 6.75) I . - m ( 208) v 1
Pyrrosia lingua by vV ( 078) I ( 004) . I I V ( 230) - -
Daphniphyllum tejjsmannii EA2RTN IV ( 335) vV ( 208) I I I I ( 084) I
Diplazium subsinuatum 2 IV ( 034) I( 642) . I V ( 967) I .
Arachniodes aristata RynntosE o ( 278) II( 567) I . . . I I :
Ternstroemia gymnanthera 914 I ( 083) vV ( 150) I I 1 m( 038) . . I
Liriope platyphylla Y75y . . m m s . i} i} I
Myrica rubra RS I ( 062) I 1 I I ( 083) I -
REDA =¥ Ty DA —4 —1Z1FE - BHiAIE
Quercus acuta THEY o ( 339) m(1271) 1 i . I i I
Goodyera foliosa var. maximovicziana VLWV SV o ( +) - . - . m( 032) . - .
Quercus glauca 77hY m ( 480) v v v . v o I
Cephalotaxus harringtonia EVRd m( 0.14) . I I - i - -
Polystichum polyblepharum 17 - 1 - I ( 003) I I I
Calanthe discolor It'% - . I I I( +) I - 1
Dryopteris pacifica FTH4158F05 ( +) m I I m 1 .
Plagiogyria euphlebia e L I ( 004) . I - - - .
Ophiopogon planiscapus ANV v/ . - I I
Desmodium laxum FANIRE PAE o ( +) I . I .
Rohdea japonica FEb . I I 1 . .
Torreya nucifera hy I ( 002) . I I 1 I
Plagiogyria japonica EWE 2N ( +) I I - m .
Dryopteris lacera VEGS1& - . - I I I I
Castanopsis cuspidata v V (3741) \" I v . 1 .
Ophiopogon japonicus VRV - . . I v . v
Cymbidium goeringii VvV . m ( +) I I v . m m 1
Castanopsis sieboldii 84 V (4186) I( 392) I v . V (76.38) v v A"
Tsuga sieboldii b . I ( 146) . I I . . . .
Trachelospermum asiaticum var. intermedium TANAR'S vV ( 122) v \" v V (1372) A\ \' I
Dryopteris nipponensis 2N . . . I I . I I I
Ophiopogon ohwii b NAVAYIZ A I( +) I( +) v v v I v 1
Carex lenta XA . . I . I I . I
Elaeagnus pungens vy . I ( +) I I I I I .
Rubus buergeri 71437 o ( 001) m( 004) I . o I v .
Dryopteris erythrosora A'ZYE . . v A% \% v A\ v
Dryopteris fuscipes INAZYE I ( 004) . - . I . .
Bulbophyllum japonicum VLAF Y I( +) -
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% 2(3)
RAEHMES 6 7 8 9 10 11 12 13 14
Bulbophyllum inconspicuum L35y . VvV ( 001) . . - I ( 001) - .
Abies firma 32 I ( 319) . . I . . I I
Fatsia _japonica YT I ( 004) . m I . v 1 m
Ardisia japonica Y7 a9y I( +) I ( 004) v I v vV ( 061) m v v
Pollia_japonica Y7339 . . I I . . 1
Dryopteris bissetiana Y1470 . . . I I 1 i
Prunus spinulosa ik I ( 039) I I i . I
NIYNRXOSRIZETE - HATE
Hedera rhombea 94 m ( 007) o ( +) m g I v i} v
Cleyera japonica hE v ( 173) V (1539) I A% \% m A% I
Kadsura japonica VESVS vV ( 061) m ( +) I m m . I m I
Neolitsea sericea YAsE . o ( 006) I m I m ( 055) v v I
Machilus thunbergii 87 7% IV (1331) V ( 942) m A% I V (16.73) A% v m
Elaeagnus glabra VI I ( 003) I ( +) . m I V ( 139) I I 1
Ligustrum japonicum FRIEF I ( 001) m( 027) v A% v . m I I
Lepisorus thunbergianus 13917 I ( +) v ( +) I I I V ( 032) . I 1
Eurya japonica ks vV ( 368) V ( 6.16) \ A% A% V ( 588) A% v v
Lemmaphyllum microphyllum ML V ( 024) V ( 036) I I I IV ( 045) I I 1
Ardisia crenata EVUEV] m ( 031) vV ( 010) I m v m ( 039) I\ I 1
Stauntonia hexaphylla LA’ o ( +) . I I I ( 005) I i I
llex integra 7% . o ( 006) v v I m( 210) v v m
Camellia_japonica Y7UNE V ( 762) V ( 933) \' v A% V (16.70) v v v
Cinnamomum japonicum Y7'Zyi4 m ( 007) V ( 622) I v I\ m ( 064) \ v I
Z D th O PR ZE A AAE B AR
Aucuba japonica 7% . \% m V (11.32) A% v v
Alpinia intermedia TH193855 VvV ( 101) . . m( 158) . . .
Pieris japonica yad . I I I . I m
Pteris disper TIHVE . I ( 002) . 1 .
Distylium racemosum VLS V (1274) V (39.50) I 1
Neolitsea aciculata 130y o(o017) VvV ( 151) . I .
Crepidomanes minutus 0¥ . o ( +) . . . o ( 002)
Quercus salicina 977 mhY . IV ( 6.66) I I I . I v I
Lindsaea chienii IEYFROY )N m ( 001) - . . - m ( 005)
Pellionia radicans TAYvan)n I ( 006) I +) . . . .
FEria reptans oV I( +) m ( 004) . . - m ( 004)
Arachniodes simplicior var. major Fzhin5E . . . I . . . m .
Cyrtomium falcatum X797y . . . I . . I . I
Ctenitis subglandulosa hvEIM)T m( 1.94) . . . . m ( 467) . . .
Ardisia crispa hF48Fn'+ . . . I I . I I I
Marsdenia tomentosa £33y . I ( +) . . . . I - .
Lonicera hypoglauca F4FZUNY I ( +) I . .
Monotropastrum globosum EVIELVD) I( +) I
Cinnamomum camphora VYYES . . . . I . I - 1
Neocheiropteris ensata VLSV I( +) . I
Liparis nervosa 97V . o ( +) I I
Ophiorrhiza japonica HIv{TE) o ( 012) m( 054) . . . - . - .
Hicium anisatum VL I ( 089) o( 043) I I I o ( 300) I I I
Vittaria flexuosa Yy m ( 001) I( +) . I . IV ( 004) . . .
Davallia mariesii V)7 . VvV ( 001) . . . . ' I
Goodyera velutina VavS V) I( +) . . . IV ( 068) - . .
Quercus myrsinaefolia YIhY I ( +) . I - . . v m
Symplocos lancifolia yan'4 I ( 002) . I - . - . .
Quercus sessilifolia YINRHY . I ( 004) . I . . . I
Crepidomanes auriculata YNk m ( 004) I( +) . . - - - - .
Euonymus fortunei var. radicans YLTHE . . . . . I ( 002) - . I
Lycopodium serratum rF YN - I ( +) . I 1 I ( +) . I 1
Pittosporum tobira rA'5 : - I I . . m . I
Cymbidium lancifolium bE V] . I ( +) . I . . . . .
Nandina domestica Ty - - . - I - I I
Microsorium buergerianum AR YIINGY V ( 005) . - - - m( 010)
Asplenium normale sUIS72 V ( 0.06) . . I . .
Diplazium wichurae JaxvE - I( +) - . - I( +)
Arachniodes simplicior Lz . - - - I . - o
Stephania_japonica NAINAR'S o ( 001) . . I . . . .
Osmanthus heterophyllus E15%° . - . I I . I . I
Polystichum tsus—simense ML - - . I - - - 1 .
Carex conica EABVRY - - . - I - - . 1
Microlepia marginata VAl Z . I ( +) . m - . I I .
Gardneria nutans H9F4hR"5 . . - I ( 003) I .
Machilus japonica VAP m( 339) V (10.68) . . . .
Euonymus japonicus W . . . I I ( 001) m . I
Psilotum nudum INTGY I ( +) I( +) I( +) - - .
Bulbophyllum drymoglossum EEVESV . VvV ( 001) m ( 004) .
FElaeagnus macrophylla INY'R . . . I I ( 002) I . .
Goodyera schlechtendaliana RebrS] I ( +) - . - . - I 1 I
Skimmia japonica REVZN . m ( 050) . . . . . i} I
Diplazium mettenianum R&I=EADZN I ( 017) - I .
Cyrtomium fortunei Y77y . . I 1
Mercurialis leiocarpa Y74 . . . 1 . . . .
Daphniphyllum macropodum AR . I ( 066) . I . I ( 008) . I 1

AT OHHIRUIIZEIE, BATELSNORE, 6:74487177 (1), 7479404 (1), 7445°(1), $u3a9y9 (1), yevmvevd (1), ye)un4 (1), sh4a
¥4 (L), MrnFyanyd (1), Fuhh70 (), /Y79 (), AR (1), e/394 (1), B8N0 (1), a7 (1), AVAYE (IV), EA3YYY (1), Yar¥a93rv)7
(1), T4 FXVE (1), B/%30 (1), hAEn (IV), Ve +50 (M), $3R°( 1), FYYRIEH (1), 39%¥ary/7°(1), 2a9/¥(IV), $355(1), M/3(1), £E
(1), 7979 (I), K972 (), TNTFA¥a9I9 (1), IHIPAF(IV). 9:4VAT (1), 47~ (1), NS (1), hFI3E° (1), JMRVE (1), ThWY 2R %/%
(1), AREYHF (1), 10: 43970 (1), 11:445=04) (1), #4nN3A97970 (1), YREJLA (M), YEVIRUN/A(T), AV EMN (1), £y39 (), nYHUEH (), €
JENRNYE (D). A2: 400 W8 (1), hoPA4(1). 13:3%a744(1). 14: 493738 ( 1), A974970(1).
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FER31) Y7y NFI 52, RYIVA Y TavVE—F—, 7 FHE, vV —wHFEHICET S5 HE (O ¥
TR =BT TIRE P YT F A TEHE Q AR/ F—VFIE R:vsVuhy—4A+8E, S
U IvOH Y-k X TAFEE) ORAEMAER. FE15—190FEmMEF100n ITHE—. TEIMN I EEmE (%) 2R,
+130.01% A, FHEHIZ > W TIRE 4 2.

HEMES 15 16 17 18 19 20 21
HEARS 0 P P Q Q R S
EHHEmEE(m) 100 100 100 100 100 232 294
RAEXE 10 11 8 6 8 25 9
F 157 (m) AR (T1) 138+15 159420 16.8+3.7 19.8+2.7 19.9+1.4 - 17.0
EEARE(T2) 10.0%0.0" 10.9+1.3 12.0? 12.8+1.6 13812 - 9.7
FEVEKIE (S1) 7.1£0.9 6.7+1.1 7.5+08 7.7£05 8.0+0.0 - 5.3
F2AEAKE (S2) 2000 2.0+0.2 2000 2.3+04 2.0+0.0 - 1.9
HE BHARRE(H) 0.7+0.1 0.3%+0.1 0.4=0.1 0.5+0.1 0.5+0.1 - 0.3
T RERREE (%) EAE(T1) 81.0+9.7 74.5%+20.1 88.1+10.0 76.7+11.7 77.5+12.0 - 81.1
BEAME (T2) 425+108"  215%162 100? 7174229 54416.8 - 412
FEVEKRE(S1)  550%14.9 52.3+20.3 68.1+13.6 50.0+16.1 52.5:+18.1 - 478
F2AEAKE (S2) 205+10.1 18.5+19.1 10.0+20.3 30.0+12.2 16.3+8.4 - 67.1
BEARRE(H) 455247 15.4+13.8 3.8+39 2.8+1.2 18.1£75 - 46.7
= AR EEAEADBH (cm) 290+10.9 336145 453+26.7 - 459=+218 - -
IEHERBERSRERE 44+1.9 58+34 3.3+22 2.5+05 3.3+0.9 - -
HIEES 64 58 45 49 77 75 146
HEREHMERIER 49 19 13 25 67 28 30
R (T2 HIRER) 29.7%3.23 15.1£6.09 11.8+7.42 218+6.18 385+3.3 258  60.3
BEEM CEHRBEBMMERTER) 24.8+1.87 82+214 53+1.67 14.2+2.93 349+34 - -
BT /¥ — LY T IIBEEZHIE-HAE
Alpinia intermedia TEIIRSTY V ( 5.10)
Tarenna gracilipes £3hyuh IV ( 507)
Gardenia_jasminoides ¥y V ( 169)
Anodendron affine #hEhR'5 V ( 086)
Citrus tachibana AFNT vV ( 113)
Ophiopogon jaburan oV m ( 852)
Viburnum japonicum NIFUR'Y Im ( 056 )
Prunus zippeliana NYFI% m ( 082)
Piper kadzura IIMIHR'S V ( 952)
Elaeocarpus sylvestris var. ellipticus LY AVES o( 013)
Arisaema ringens IV IV ( 486)
Microtropis_japonica R VIZ 82 V ( 5.66)
BT /¥ —A/THEEME-BAE
Polystichum polyblepharum 17 o ( 003)
Ophiopogon planiscapus AN IS V ( 028)
Dryopteris lacera VEgbl< I ( 013)
Dryopteris erythrosora =2 8 . - I ( 001) - - .
Ardisia_japonica Y7y - V ( 575) o ( 003) - - m
AR/ H— X IRERHIE - HAIE
Camellia sasanqua #4°Uh I ( 061) - . v ( 103)
Symplocos myrtacea nMix . . . V ( 995) V ( 813)
Stewartia monadelpha 22 % . : - IV (3255 ) 1. (125)
VIUOHY —HhFHEEHIE-HAE
Osmanthus heterophyllus E17% - - - - (1]
VSUOHY —EAT A X BEEIZMIE BRI
Daphniphyllum macropodum var. humile IY 22N I
Torreya nucifera var. radicans Fyikhy \'
Cephalotaxus harringtonia var. nana NMAZD'Y - - - v
Aucuba japonica var. borealis EATH ¥ - . v ( 130) v
FEuonymus lanceolatus ISVETER] . . . I
EPPES Joil:1- ¢ Ak ¥k
Cyrtomium falcatum X797 - - 1 ( 001)
Rhaphiolepis indica var. umbellata M UVLYT V ( 126) - - - -
Machilus thunbergii 47 7% V (43.10) V (7994) V ( 86.70 ) - I ( 338)
Pittosporum tobira pa'5 o ( 009) m ( 3.60) - - -
Litsea japonica NIE" I ( 006) . .
Euonymus japonicus ItF o ( 018) m( 159) I ( 003)
FElaeagnus macrophylla IWNY'Z - - o0 ( 054)
IIVRAY — S hTBEEEHIE-HAIE
Quercus acuta ThhY - - - IV ( 1.40) o (1063) A% -
Quercus salicina 93V Y - - - V (3480) IV (19.20 ) v v
Torreya nucifera hy - I ( 025) - . - . -
Micium anisatum ZH . . . V (17.33) V ( 6.15) v
Tsuga sieboldii b2 - - - . v
Quercus sessilifolia YIN RNy . . . . m
Abies firma R - I ( 010) - vV ( 822) - m
Trochodendron aralioides YT . . . . 0 ( 5.06) I
RE A =X TAY VA —H —IZHFE - HRE
Cephalotaxus harringtonia 130'¥ . I ( 005) - -
Plagiogyria euphlebia VY EDRLS - - - - o ( +) m
Rohdea japonica TEb - . I ( 001) I ( 010) - . -
Plagiogyria japonica EWE 2 - - - - m m
Castanopsis cuspidata av'4 I .
Cymbidium goeringii EVEY) - - - . - . I
Castanopsis sieboldii A8 q . . . I ( 010) I ( 006) I
llex pedunculosa VERNE - - - . - v
Trachelospermum asiaticum var. intermedium T4hHA'F Im ( 046 ) I ( 056) - v
Ophiopogon ohwii THNY /e ¢ +) m ( 009) I ( 004) I
Carex lenta bEUVYE . - - 1
FElaeagnus pungens vy 1 ( 003) -
Rubus buergeri 714F7° - I
Bulbophyllum inconspicuum L%y - - - - - I -
Prunus spinulosa vy - - - - - I
YIYNRHSRIEMIE- BT
Hedera rhombea 4 I( +) IV ( 658) m( 020) I ( 015) . . I
Cleyera japonica $h¥ - - V ( 483) V (1545) v v
Kadsura japonica VESIV ) V ( 063) . - . I
Neolitsea sericea YRsE o ( 360) o (11.73) V (1554) I ( 013) v
Ligustrum japonicum FAIEF V (16.45) o ( 015) m ( 6.03) - -
Lepisorus thunbergianus 13917 . I ( 002) I( +) Io( +)
Eurya japonica EhE IV (2638 ) V ( 460) V ( 483) A% v




RS Ml 0 AR D RRLE E SRR D BF# 5%

% 3(2)

§J§]§i‘|ﬂ§% 15 16 17 18 19 20 21

Lemmaphyllum microphyllum [20% ] . . . . V ( 015) I .

Ardisia crenata EPUEV] m ( 010) IV ( 067) .

Stauntonia hexaphylla LA I ( 003) .

llex integra TF/% I ( 050) m (16.91) . . I ( 125) . .

Camellia japonica Y7UnN': V (31.36) IO (2546 ) V (6729) V (5298) V (1346) v v

Cinnamomum _japonicum Y7 29k 4 V (30.15) . . vV ( 878) m .
Z Dt FRFER IR AR

Vaccinium yakushimense THyNEN % . - . - I ( 001)

Heterotropa nipponica var. rigescens TYhUTHA . . . . I I

Syzygium buxifolium 779 o ( 050)

Damnacanthus indicus TNy V ( 414)

Distylium racemosum VLS . V (4206 )

Cocculus laurifolius EVAKSFES o ( 027) .

Ficus nipponica 18EHR'S . . . . m( 1.04)

Neolitsea aciculata {30y . . . V (21.32) V (2356) v

Dryopteris hayatae AR9395° . . . . I ( +) .

Podocarpus macrophyllus A3Y% m( 018) - . . . I

Polystichum tagawanum 1)7ENF . . . . . . I

Loxogramme salicifolia VAox 7] . . . . o ( 003) . .

Crepidomanes minutus ¥ . . . I ( +) .

Lindsaea chienii IEYFROY YUY . . . - I ( +)

Colysis pothifolia FH4Er o ( 152) - . . .

Hymenophyllum badium 417 . 1< +) -

Scurrula yadoriki AR NES m ( 044) .

Arachniodes simplicior var. major F=hI5E . A%

Selaginella doederleinii rzH3%ahy - v ( 001) .

Maclura cochinchinensis hhyha o ( 0.14) - . - .

Dendropanax trifidus hyL) . . . I ( 100) 1 ( 025)

Litsea coreana ha' % I ( 040) - . I (1000) .

Selaginella involvens haen . - . - I ( +)

Ctenitis subglandulosa hEIMIT m ( 058)

Marsdenia tomentosa EERY . o ( 020) .

Lonicera hypoglauca 4 Fzupy I ( 005) . . .

Hymenophyllum oligosorum $32325v)7° - - . I ( +) 1

Monotropastrum globosum EVUELVD] . . . . . m 1

Xylosma congestum HANA o ( 057) . -

Cinnamomum camphora VYVES I ( 750) -

llex rotunda Jon'+EF IV ( 5.65) I (025)

Symplocos lucida Jn% o ( 178) I ( 038)

Symplocos prunifolia Han . . . V ( 884) m

Hymenophyllum barbatum 9¥alv)7 . . . I ( 020) V ( 037) I 1

Arachniodes sporadosora an'Jhtose . . . . 1 ( +) .

Dryopteris championii HATH)N VY - 1

Rhododendron tashiroi $9799%° - - . - V (2384) -

Actinidia arguta YTy . . . I ( 1.00) .

Pellionia minima #uvanyn . . . - V ( 017)

Vittaria flexuosa Y V ( 060)

Lysionotus pauciflorus YUY o ( 010)

Trachycarpus fortunei van I ( 010) .

Sarcandra glabra 139 - VvV (122)

Myrsine seguinii A4ZIVAFNT IV ( 367) IV ( 203)

Plagiogyria adnata IV EYY . vV ( 005)

Dryopteris formosana Ay 1( +)

Crypsinus engleri ahInnFRy o ( 003)

llex goshiensis e F . o ( 031)

Ardisia pusilla Yy I ( 011) .

Crepidomanes auriculata YNRFT - . m ( 001) .

Euonymus fortunei var. radicans Y F v ( +) Io( +) .

Lycopodium serratum LY I( +) . m

Diospyros morrisiana MOhF - - . . - I .

Tylophora japonica METAEAY L 1 (014) - . .

Dryopteris sparsa TN 145504 . I ( +)

Lycopodium hamiltonii Tohhv I( +)

Asplenium normale EUISYZS I ( +)

Litsea acuminata NN F V ( 996)

Pyrrosia lingua Ebun . . . . V ( 235)

Lepisorus onoei EXx9)7 . I( +) . I ( +) o ( 001) 1

Daphniphyllum tejjsmannii EA2RTN m( 1.79) - . . .

Microlepia marginata JENY - - . . - . I

Diplazium subsinuatum AV . - . . m ( +) . .

Dryopteris koidzumiana R EAZVE . v ( 018)

Arachniodes aristata wNhTI5E o (11.50) m ( 025)

Hymenophyllum polyanthos wNIArY) 7 . V ( 044)

Machilus japonica wIN'47 I (1063)

Lithocarpus edulis ITFNYA . o( 014)

Symplocos glauca 3[IANA o ( 025) IV ( 096 ) .

Sasa nipponica Revis - - . . I .

Skimmia japonica R&VZH . I ( 019) . V ( 243) . v v

Diplazium mettenianum Res=EVzy . . . . V ( 078) . 1

Ternstroemia gymnanthera 29 m ( 425)

Arachniodes amabilis var. amabilis Yohtrot . m ( 009)

Tropidia nipponica R OVEEST YOV . I( )

Helicia cochinchinensis YYENY I ( 005) . . - . . -

Daphniphyllum macropodum AR . vV ( 073) . I ( 010) . . m

D 10FAERDSIL6RDIE, 2): BEEABEIHEROARS.

(20124F 7 H 31 H=AH)
(20124F 10 H 18 H=ZHD
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Factors affecting occurrence and abundance of the ghost crabs (genus
Ocypode) on several sandy beaches in Shinonsen-cho, Hyogo Prefecture,
Honshu, Japan

)

Takumi UNo ", Masami Uno *’ and Toshifumi Wapa **

Abstract

We surveyed occurrence and abundance of the ghost crabs (genus Ocypode) on six sandy
beaches in Shinonsen-cho, Hyogo Prefecture, western Honshu, Japan. The burrows of ghost
crabs appeared in early May after overwintering, and occurred at almost everyday since June
when the temperatures on and in the sand constantly exceeded 20.0 °C. The burrow density
was different among beaches and annually changed even the same beach. Multiple regression
analysis revealed the effects of beach length and sand hardness on the burrow density. The
abundance of the ghost crabs was relatively high at sandy beaches with short length. We also
found a small beach of high burrow density in the bay area. The results indicate that most ghost
crabs inhabited at stable sandy beaches less affected by coastal erosion. Moreover, the
abundance was extremely low at sandy beaches with high value of sand hardness, which was
presumably caused by anthropic impact in coastal areas.

KeyWords: Anthropic impact, Conservation, Hyogo prefecture,

Ocypode, Sand hardness,

Sandy beach length

FC®HIC ICBVWTIE, A 78— FHEOED AN T I OHFHED
WIS RHIC L - T, WiREBRNORERREIIN
TW53 (e.g., Schierding et al., 2011; Schlacher and

Thompson, 2012). F 7z, ZN@ITIT 5 PHREREE O i

Wi R IR PHIROF B M ZT BT Lol
B L WEE Nicd 20, B HEFEOMonE

W EIERRIT, ZERREEIEYISER L, SRR
REsnTwagire LTHmoNnTWS (Brown and
McLachlan, 1990; McLachlan and Brown, 2006).

L L, 4, FRC@El BRI b TV iR

L WibdeifgE T3, HOIERIC & - TREHIASHID BLo
BIHFIRED L L 75 - TW 5 (FZ, 1997, 2004).
P RADRE TR, WA OEBEGZ Db D HH|
DIRENTLE S 7w, AN RIFIHEERERATH 5.
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Wik OBY) I ER L RAeENRAITKkD EhTwaH
T, WO A\RIRIF O 2T 2 EYfetE & L
T2+ =J& (Genus: Ocypode) D7/ =% (LI'F, =&
+H =) KAEHEN T3 (eg., Barros, 2001;
Neves and Bemvenuti, 2006; Lucrezi et al., 2009).

2 =RFEiEEEERET 2EYO—DoT, HAE
WEREICIE R+ #H =0. stimpsoni « 3+ I X+ H =
O. cordimanus * > / * 377 =0. ceratophthalma * F ~
I A+ H=0. sinensis « * 3V A F I =0. mortoni
O 5 ENEREEINTWS GlH:, 1976; Huang et al.,
1998; Sakai, 2000; FErEA, 2001). X+ A =LIHO
ATEIIMHEEE LD b SR oI & 0Mm L Tu
5 Em oy - BV S E 2 SN, AL Ll
DOHAREHITHERT 2 2+ =D AHMEREEREE LT
LTV A (=5, 1983; %K, 2000). ITHFEOEE LI
PEo T, HENT & 2 BRI D s B ul W KSR O b
FEPHNBRTRIEARDIF IZF A=y ) AH =
F v I Y RFH =SB EILRL, SO IR
BWCTEREFITPHE D < ARG U T 5 aEE
RS N TWwad (EIED, 2006; EEI3 A, 2008;
A, 2012). —7, BRROZENLEII/NS L,
ZZ0i/KIRMEV AR O#gFE T, datko 2+
H=MELAHELTWED, RETEMAIRD I F 3R
FAH=Ey s A A =OHRERERIN TS (K
F, 2003; S - FIH, 2011D). FIH (2009) (2 SHUR D
WkFRICB W THADELEEZRAF A =LRBLT, =
D EHFERE L OBFREHREL TWAEA, kbl
Tor A RIEDNRAE L T A Al S 5 (S - FIH,
2011).

2> A =RIEFEFRIEHRE L, XFEPTICE
iU 7 BN TAIRT 2GR Tz H e S 5 A s
—IRRLES, 1968; EEFIEA», 2008). FEBHHIOKEIC I3E
fHZfTV, HPEFRNICEE 2 &0, B
KRR « /NEL D RS « RS S OBt O & 0 %I
O, WhicEF N 2HEHERT 5. AT, B
FERFECHNBERE O EL 2 E L CILEE (2003), &
BRI (2003), REARIE (2004) MR+ A =%2ZzhZThoD
Bk vy ¥ 57— 7y 7 clEfifaiaiE (NT) 10%#E
LTWw3idh, WREREDREEZZTPT WIEICIHT
BINEE (2003) THRF A =nL 0y N ) 2 MiciB#ks
nTws (77 BE@EPGIER). chicdhrrbod,
WIENOHIBICE W TS R > A =HHOERERE S T DI
RICBb ZEREETERICS>WT, TNETEEAEHND
nTwRY», £ I TRME TR, TTREEEERRIT O
HRICBWTRAF A =Ho s L CEEEEICEES
LHRNEIHGMICT B EEHNE L.

M & &

AKWFFE 1220085 H 2> 5 20104E10 H e i ¢, JeEIR
PR O WiiERETh 2 FHIRRY v £ —F - 555 E
KIS « S\ « |t 25 B - ik -
FERBRY v E—F o0 6 Eirckiishzz (K1), =
+ A =FH0 HEBIEE I > VLT, 20104E I {RIRIB R
H U E—FTHENTONL, BEMTHE 3 A oG
X TH 2 8 Hich i TiRIEmHE, HICBE L 723X
ST R LCHEOEREME LI, 24
=FHIFESE end 550 enl) F i AN TAIRS
5 EBHIONTV S I GBI o s e
H—FRNT, 1968; E1EA, 2006), Kk e MR
B hiEEE T nGEk L. BrhiEEIC VLT,
ot (IE1 em, £E1.2 m) TEHE20 cm 40 cm * 60 cm
80 ecmD R AT NN oI, T — VIR
A RITE LIAATEHINL 2. BrhiREOHITE, #
5 EN, & ¥ 7121201 CHAL TREA I - 72, EE40 cm
580 emDbrhE A XA 28 L 33 E UM
T (RROBEEZAEG2C), BROWOIMDITK->TH
AN ICGHER O 2 + ' =8O EERHERES10 cn
Mo40 ecmDfEIThH -2 EMS CEY = 23.7 em,n =
50), HBIBHEREICEE Y 2 IR IFES20 end&40 em
D2 HEAIEEE L7z,

BHERRYVE—F

BAXE HEEEKAS
BRBKES
A - BART IS5 BERAR

- EREE
o ERERYVE—TF

Ao
B -
C -
D
E
F

S EERHRSRET

Om  500m 1000m

T BERREORHE

1 AEMALER (R R,

S RIC B 0 5 2 - H = o R REEEIE, BT
WIS S » TR S M B 7 o » b LT
#EE L7z (e.g., Barros, 2001; Lucrezi et al., 2009).
2 F A =FORIE, O3 cnfEfE TR I M
CBIOTL, HAOS—EHoBARTTrE, 7R
THAORZEFOE A GOSN TV GIRE - Jit,
1965; Seike and Nara, 2008). HXHoDH v » b (3,
BOLIHRBLOZY OHOH (6:30~8:40) 1TV,
R HO T3 X+ 4 = BR OB A 3



FH A 2+ = o BB L OEEERISESET 5 EIN

ST ENMONT VA7 (EHETHHP L%
W —HERLE, 1968; FIHIEA, RREEXF—5), WK
B D RNTIZTT DD - Fo. WDUElgE O TR o & g
FRERICIR » TOH E 1008 Sl T2 L 7 #PH N D X% 4
NTHA, BEAY v LicE oo Ko cH %
fldCcEEIY v b 2T BTz, BROA T v b
PEZE B A4 O 2m L T — ADFHEE S HEY L7223,
FHEIEAY L VIR E Y v v —F B X ORIRERY v b —
FiioWwTl, BlEFSicnd C ATHEEL, B
ANOBHHOERES mZEHZ 22+ H=JHOH >
WTIE, ZDMEIDIEIRE D SRR F T =HHD b D
LY T X B30, ENLIFo/NMIOERIZ>WTIE, [H
i B4 AuElH ~~< b £ 4 V8 (Talitridae spp.)
MIERT 2 B EREIS N 2 Al b 2 7o, LEN
91 em I /N IR BLEEHIE IcbRab L7, b
WBERICBIT 22> A =HOEEEEIE, ThThofli
WD s N 7c#iPH 2 & R 3 L < A& Bimig
(m) Z&HHHL, 1 m47c0 OEEH LR L <.

2 F =D EEEE OB WY 2 EINE LT,
(D Wikols, (2) Wikoks, (3) AEK ORI,
4) +EMEOMHHAZHFH N, BiEOE (m) LES
(m) K>WwTid, EITHEEEED1/25,0008ZK (URL:
http://watchizu.gsi.go.jp/) DOHP_FEHHIEEREZ FIH L
TR U, BRI S BEIICK bIEOIEWL
AR ZFH L, BEOESICOWTRITRICH - Tl
FEOUD Sl E T2 - 7o, ZibifeiE O RIKR DR
JEHHR DB HIC > W TiE, Buchanan (1984) 12t - T
KT AiT-> e, 915b b, S#HEHSicswTRF
H=HoOREAMERSN TV B ELOME N Rk
15 e X X5 em) D100 g v 7 ELT, THH
DOIPA0.125 mmA 54 mnE TD 6 fFEHADOEFVICEL, T
nNENOEVICE > ol FoERE (g) BRURERIC
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Reexamination of “ancient ripple mark” designated as a prefectural
natural monument, preserved in the Miocene gravel bed in Shimonohama,
Kami-cho, Hyogo Prefecture based on facies analysis

Noritaka MATSUBARA and Toru SAKIYAMA

Abstract

Sedimentary-originated lineament referable to ‘"ancient ripple mark" and designated as a
prefectural natural monument is preserved in the base of the Miocene gravel bed of the Toyooka
Formation assignable to the Hokudan Group in Shimonohama, Kamicho, Hyogo Prefecture. Facies
associations show that most of the Miocene deposits in the Shimonohama area are thought to
be fluvial, flood plane, debris flow, and volcaniclastic flow in their origin. Based on shape
analysis, the lineament is interpreted to be referable to the gutter cast, a kind of flute cast
formed under the bottom of channel of gravelly river, not to the ripple mark resulted from a

wave movement as assumed previously.

Key Words : San'in Kaigan Global Geopark, flute cast, ripple mark, facies analysis, Miocene
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Establishment of a stable local population of Great Cormorants
Phalacrocorax carbo in Hyogo Prefecture

Teruya MAEHATA "

, Yasuo Ezaxi " ¥

Abstract

Distribution and sizes of breeding

colonies and

roosts of the Great Cormorant

Phalacrocorax carbo in Hyogo Prefecture were surveyed from 2008 to 2009. A total of 5
colonies and 16 roosts were confirmed to exist in the prefecture. Breeding season was between

December and July. The local population size which was calculated by summing up individual

numbers of cormorants in all roosts and/or colonies within the prefecture was from 2,000 to

4,500 in non-breeding season, from 3,000 to 3,500 in breeding season. As cormorants started to

be recorded regularly in winter at the start of 1990's after a period of only irregular and

small number of records, we can conclude that a local population of the Great Cormorant was

established during the last 20 years in Hyogo Prefecture.

Key Words: Great Cormorant, Population, Distribution, Colonies, Roosts.
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BTV Dendropanax trifidus U 100.0 ( 8.63) 10.0 ( 0.30)
S2 100.0 ( 1.75) :
i 50.0 ( 0.25) :
H~< R Viburnum dilatatum S2 75.0 ( 0.38) .
T~ Pourthiaea villosa var. laevis U 50.0 ( 0.25) .
S2 75.0 (0.38) :
Xyauns< Ainsliaea apiculata 75.0 ( 2.88) .
E Hedera rhombea 50.0 ( 0.25) .
ayYRT X Pertya scandens 50.0 ( 1.50) .
AN Hw A Viburnum erosum S2 50.0 ( 0.25) .
aw 3 Fuonymus alatus f. ciliato-dentatus S2 50.0 ( 0.25) .
PR AT Smilax china H 75.0 ( 0.38) .
Frray Zanthoxylum piperitum H 50.0 ( 0.25) .
AT Cymbidium goeringii H 50.0 ( 0.25) .
vIANYY Chionographis japonica H 100.0 ( 0.50) .
¥IY=x Aster scaber H 50.0 ( 1.50) .
vaXE Neolitsea sericea U 50.0 ( 0.25) .
S2 75.0 (0.38) :
H 50.0 ( 0.25) .
AN A Castanopsis cuspidata var. sieboldii S2 75.0 ( 2.88) .
27 )% Aralia elata H 50.0 ( 0.25) .
HoFH T T EE Symplocos coreana U 50.0 ( 0.25) .
il 75.0 ( 0.25) :
FazY Disporum smilacinum H 75.0 ( 0.38) .
FF IV Oplismenus undulatifolius var. _Jjaponicus H 75.0 ( 0.38) .
VLT F Skimmia japonica var. intermedia f. repens H 100.0 ( 5.50) .
YLy Ry Tripterospermum japonicum H 75.0 ( 0.38) .
TATayJy Ainsliaea cordifolia H 75.0 ( 0.38) .
FHAREIVATFA Rubus palmatus H 50.0 ( 0.13) .
FXY 2T Carex lenta H 50.0 ( 0.25) .
FUvu s Flaeagnus pungens H 50.0 ( 0.25) .
RAIEF Ligustrum japonicum S2 75.0 ( 0.38) .
H 75.0 (0.38) :
J B Dumasia truncata 75.0 ( 1.63) .
N7 X Premna japonica S2 50.0 ( 0.25) .
N)HTRT T8 Thelypteris japonica H 75.0 ( 1.63) .
=i Furya japonica 100.0 (13.25) 10.0 ( 0.05)
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% 4 b ! 1
n=4 n=10
~ LT Arisaema japonicum H 50.0 ( 0.25)
TN X Deutzia scabra var. scabra S2 50.0 ( 0.25)
AN Stauntonia hexaphylla H 75.0 ( 0.38)
LTV FT Callicarpa japonica S2 50.0 ( 0.25)
E®F /X [lex integra U 50.0 ( 1.75) .
Y7agy Ardisia japonica H 100.0 (10.25)
Y7 LATHF Callicarpa mollis S2 50.0 ( 0.25)
Y~y Rhododendron kaempferi S2 75.0 ( 1.63)
YR ov Cornus kousa U 75.0 ( 7.25) 10.0 ( 0.30)
BRE
AT Neolitsea aciculata H . 100.0 (0. 36)
% Cleyera japonica H . 20.0 ( +)
=R s Furya japonica H . 60.0 ( 0.03)
CHE
T Quercus acuta U 100.0 (85.63) 100.0  (93.50)
A X Neolitsea aciculata U 75.0 ( 6.00) 100.0 ( 21.50)
S2 100.0 ( 1.75) 100.0 ( 3.20)
s Cleyera japonica U 75.0 ( 0.38) 60.0 ( 2.60)
S2 50.0 ( 0.25) 20.0 ( 0.08)
Pt [llicium religiosum U 100.0 ( 6.00) 40.0 ( 2.10)
S2 50.0 ( 0.25) 10.0 ( 0.05)
il 26.0 (0.13) 80.0 ( 0.05)
AKX A Castanopsis cuspidata var. sieboldii U 75.0 ( 1.88) 20.0 ( 3.55)
H 50.0 ( 0.25) 10.0 ( +)
X7 )X Persea thunbergii U 75.0 ( 2.88) 20.0 ( 1.60)
H 25.0 (0.13) 40.0 ()
TANNAT Trachelospermum asiaticum var. intermedium U 75.0 (10.88) 40.0 ( 0.65)
i 100.0  ( 8.50) 70.0 ()
T AT AA Asarum nankaiense H 25.0 (0.13) 30.0 ( +)
FARIETF Ligustrum japonicum U 75.0 ( 2.88) 50.0 ( 0.95)
v Furya japonica S2 100.0 ( 3.00) 50.0 ( 0.28)
NR=F Dryopteris erythrosora H 100.0 ( 0.50) 30.0 ( +)
~ A H Lemmaphyllum microphyllum U 25.0 ( 4.38) 100.0 ( 3.17)
S2 25.0 ( 4.38) 80.0 ( 0.31)
il 50.0 ( 5.75) 90.0 ( 0.02)
Y7 Camellia japonica U 100.0 (28.00) 100.0 (14. 30)
S2 100.0 ( 4.25) 60.0 ( 0.55)
H 50.0 (0.25) 30.0 ()
Y7=viA Cinnamomum japonicum U 100.0 (17.50) 100.0 (12.40)
S2 100.0 ( 3.00) 60.0 ( 0.45)
Z DA
T A Aucuba japonica H 25.0 ( 0.13)
THAYIT TV Cocculus orbiculatus S2 25.0 (0.13)
H 25.0 (0.13) .
T AT Quercus acuta H 25.0 (0.13) 10.0 ( +)
T T Carpinus laxiflora U 25.0 (0.13) 10.0 ( 1.50)
H 25.0 (0.13)
TR Y Microstegium vimineum var. polystachyum H 25.0 ( 4.38)
A% R Polygonum cuspidatum H 25.0 ( 0.13)
AT XU Aster ageratoides var. semiamplexicaulis H 25.0 ( 1.38)
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4 T =N =4 =10
A{ X Ilex crenata U 25.0 ( 0.25)
A X kot Clinopodium micranthum H 25.0 ( 1.38)
A aNEIY Acer palmatum U 25.0 ( 0.13)
vZvaly Quercus salicina U 25.0 ( 1.38) 10.0  ( 0.40)
T U NZ I T Acer rufinerve U 25.0 ( 1.38)
S Styrax japonica U 25.0 ( 1.50)
H 26.0 (0.13)
T/ % Celtis sinensis var. _Jjaponica S2 25.0 ( 0.13)
FA T A Tylophora aristolochioides H 25.0 (0.13)
*TH T A Lysimachia clethroides H 25.0 ( 1.38)
F=F=no Dioscorea tokoro U 25.0 ( 1.38)
H 25.0 (0.13)
HTT Kan Dioscorea quinqueloba U 25.0 (0.13)
HFIX X Lindera erythrocarpa S2 25.0 (0.13)
il 26.0 (0.13)
ket Jorreya nucifera U 25.0 ( 0.13)
NITAFay Zanthoxylum ailanthoides H 25.0 (0.13)
XU AVHE Plagiogyria japonica H 25.0 (0.13)
JHAF I Rubus hirsutus H 25.0 (0.13)
VA Clerodendron trichotomum S2 25.0 ( +)
avay/)H Daphne kiusiana S2 25.0 ( 0.13)
anN ) e X3 Viburnum erosum H 25.0 (0.13)
a3 FEuonymus alatus f. ciliato—dentatus U 25.0 (0.13)
H 26.0 (0.13)
X HXT Kadsura japonica U 25.0 (0.13)
VAN E AV Smilax china U 25.0 (0.13)
Yot Actinidia arguta U 25.0 ( 0.13)
S2 26.0 (0.13)
T Struthiopteris niponica H 25.0 ( 0.13)
N A L Viola violacea H 25.0 (0.13)
AA T RT Lonicera japonica H 25.0 ( 0.13)
A Cryptomeria japonica U 25.0 (0.13)
H 25.0 (0.13)
A AT Miscanthus sinensis H 25.0 ( 1.38)
Yo~A Osmunda japonica H 25.0 ( +)
27 )% Persea thunbergii S2 25.0 (0.13)
H YT T EX Symplocos coreana S2 25.0 (0.13)
P4 Parthenocissus tricuspidata H 25.0 ( 0.13)
YLD A R Celastrus orbiculatus S2 25.0 (0.13)
il 26.0 (0.13)
Vv Fuonymus fortunei var. radicans H 25.0 (0.13)
TUNIANRT Rosa wichuraiana 25.0 ( 1.38)
N2 Lycopodium serratum 25.0 (0.13)
FHART e s Ophiopogon ohwii 25.0 ( +)
FHNREI VA F T Rubus palmatus S2 25.0 ( 4.38)
PRV =R/ Flaeagnus pungens S2 25.0 (0.13)
=hAAF= Rubus microphyllus S2 25.0 ( 1.38)
Y Pleioblastus chino var. viridis 25.0 ( 0.13)
Ny Albizia julibrissin 25.0 ( 0.13)
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n=4 n=10
AT Rosa multiflora H 25.0 (0.13)
J AV YA Calamagrostis arundinacea var. brachytricha H 25.0 (0.13)
V=4 Aster ageratoides var. ovatus H 25.0 ( 0.13)
J Y Dumasia truncata S2 25.0 ( 1.38)
b3 RUF Fupatorium chinense var. simplicifolium H 25.0 ( 0.13)
Ea A XUTE Athyrium wardii H 25.0 ( 0.13)
7% Petasites japonicus H 25.0 ( 0.13)
7 Wisteria floribunda U 25.0 ( 1.38)
T )NFTTE Sceptridium ternatum H 25.0 ( 0.13)
NI I HAT Paederia scandens var. mairei U 25.0 ( 1.38)
H 25.0 (0.13)
NR=RFRexs Crassocephalum crepidioides H 25.0 (0.13)
~VhHEVT Boenninghausenia japonica H 25.0 (0.13)
VIVNT FHE Fraxinus sieboldiana 25.0 ( 1.38) 10.0 ( 0.50)
S2 25.0 (0.13)
~vVavy Ardisia crenata H 25.0 (0.13)
IUNRT Y Akebia trifoliata S2 25.0 (0.13)
H 25.0 (0.13)
U Stauntonia hexaphylla S2 25.0 (0.13)
LTYFTFT Callicarpa japonica U 25.0 (0.13)
AT~ Boehmeria platanifolia H 25.0 (0.13)
TFVVYY Rhododendron macrosepalum S2 25.0 ( 0.13)
T /X Ilex integra S2 25.0 (0.13)
H 25.0 (0.13)
Evay Ternstroemia gymnanthera U 25.0 ( 0.13) 10.0 ( 0.20)
Y7 xRz Carpesium abrotanoides H 25.0 (0.13)
Y7 =virA Cinnamomum japonicum H 25.0 (0.13)
Y~TTAABT T Lonicera gracilipes H 25.0 (0.13)
Y<$s 7 Prunus jamasakura U 25.0 ( 1.38)
R N NS Tricyrtis affinis H 25.0 (0.13)
Yy Rhododendron kaempferi U 25.0 ( 0.13)
il 25.0 (0.13)
Y~ /A% Dioscorea japonica S2 25.0 ( 1.38)
AT Cirsium nipponicum var. yoshinoi H 25.0 (0.13)
EEsES Artemisia princeps H 25.0 (0.13)

U b8, S2: H2RKE, H: FAJE.

& 8 &

19724F £ 201 AE O FEHLAR % % 2 1SR 9. ABFORERIZ
BEBRIOEE b &% 5 L56fH, BEHAMRL L48FETH -
fo. ABfOREMEZREINCEE LA, FETHE
92 ARRE19ME, FEAEI0M & LD IE SRS
B BMHEMDED Shtc, —7F, BEICIZEARE O
HLrE&EhTELT, ZOMBRDT»3HETH - 7.
INSDFERE, v OWREBEDHKNT 74 VRO
MR EE L b #7722 EERL TV 3B,

YAOONELEE R 2 m LN THh 55, AjBo
Lo wAHohici oMk b G n i, BT

Wroe (¥ 134>, 1987; Akashi and Nakashizuka,
1999) T3 ¥ /1 ORI 12 &3 Lg%k 3~ 2 RAFH DG
ARSI T IEMRESNTVE, Ol EnD,
FEC B T 2 R D il CRAREDRD) oRE73
FRE Y ORI ETHEEELON 5.
HARETEA XA Y, ¥ HF, e4+h+ (BE) H
e AEacd -1z, £/, HB2EAEOA X H v, &
HE, EFHFECHICEENTED, YIORAEICK
LB SNt A XA Y, FHhFE, EHH
FRYHOBEEEHBENZFIT WVETHZEEZLON
5. O EiEEM (1989) oML LBELELTVWD, Kk
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7ZL, FEoevh3FB3AFCEENTED, FEET
[BOR TR ZEAMAED Sz, Tk eilEOM
HIZRIHTH 208, FETOEYHF0RDIciE v AL
A DBERSBER LTV 2 AJREMEDS B 5.

B

FEX ORI IZ19724E (775 of) @ A2011
(1000 of) £ /NS hoichd, eEoisHBRER
LA MBTERI MRS E & H1220114F (2N E 207,
17H) OGA19728E (2N EN118%HE, 38F) L H{%
<, MEDEEFRE» >, FAEX DI DTS HT -
TBY, PHLEEHRIVWINOBEEIZB VLT H20114FED
FI9T2EL Y bIEWEHEICH -7 (K3)., T, W
O DEI NED LM FEL D GBStk
o fo. TN E RO ERNG IR ARE RRE R &
IR O W I D LT Y St
19720E D 7 41 7 VIR D FIg iz (3 IEIRBE AR R 3 4 22
CHBLTWED, InosDMEIF01IEOFHETIZE -
reBonBhr-7c (K3)., TokHBHEZEEDR
TRy HOBEBEOHMAIERLTVWEEWVWL S, v A

DB VERE TS EIEGKOTEZ M, FRc FTRoEZ
MaERECEFNEE ST EEFIRESBIEDL (2010a,0) A
HiZA (20122) Itk > ThHEIN TV S,

AREEDY 1 XtEE
WIFEOHmBAFHEERZ b L ITKARED + 1 X%
@t L, TOfRERAICE LD, BORAEEIZT
H7vD20 mT, AMESERS T A A D107 enT
Hote, BARFHECTHERINIAARREIZI6ETH - 7275,
COHEEARMEIZIAETH - 7o, RATE & SAREOHHE
2 (70.1ha) 3 NZTNLI5AK, b56AKTH - 7. ¥4
BEREEA R T VDR EL, ROTY Ty NF, v7
= A Ers e, mARBOBLEETH LT AT D
BUI2TARTH - 7cid, £ RF (77.8%) 1314 m
PDbkTtoao, BE2 mRimo®REHIr 1 ATH -7,
D &HIT, 011FEOHETET AN v Ol v 7 &
FHENVIRE > BonEh-7, UL, 19724
DT HHYHRTRE 2EARBIT T H A4 DS B E O B
EoHELTED (£2), 7hHHVYIBHM Y 7 2
L TWI S EDBIDLNAD., O EiF, YHIORE

K3 THhHUHKROBEERN O GIAEX S0 OHMBIER. [ BXIPMIFRILIH
C. Bl S fil R AE (R 22,
A X AENo. I i}
A X R (n”) 80 225 100 200
ELEES 1 3 10 45
=]
A fd 78 56.0%6.9 10.6+2.0 13.2*+1.4
HRERS b R R 26 26.3+1.5 10.3+2.1 12.6+1.5
IR TR AR i 52 29.7+5.9 0.3£0.5 0.6%0.6
e
A fd 21 18.0+2.6 8.0+1.7 10.1%1.7
HRER b A R A 13 12.7+1.5 7.7+1.6  9.5+1.5
MR IR AR i 8 5.3+3.1 0.3+0.5 0.6%0.6
TE
A fd 70 50.0£6. 1 7.0£1.9 9.3%1.7
HRTER bR R 22 23.0+2.6 7.0+1.9  9.3%1.7
FH HR TR AR i 48 27.0+6.0 0-+0 0=+0
iAliw N =
A fd 31 20.0%4.0 3.8+1.2 5.1%1.1
HRTERS b R R 11 12.3+0.6 3.8+1.2  5.1=%1.1
FH HRIE R AR i 20 7.7+4.0 0-+0 0=+0
B JE
A fd 44 35.0%5.2 5.7£2.2  7.8%2.0
HRTERS b A R A 14 14.7+3.1 5.7+2.2  7.8+2.0
IR AR i 30 20.3+3.5 0-+0 0=+0

100 M OREX % “ oS b7 & & o B
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JEDYERMST 7 77 DRt N v 7 RS T L AR
LTV, THAYHRICHT 2 v OBREBEENMETF LA
WGBS, THH VOEHIIAAGEL 2D, R EE
HIREEBHEF TE R BB EEZEZOND. THH VHD
BRI IO ROEMEPEF TH 2 EVZB05, v A
B ARIBICE TS 22 ERBMT LRGN ETIE
BOWOT, REOKRELT, FRT A7 YHKOEFIC
PiEE =ik 5 2 & P 3.
TEAFEEOME (F2) BA X T V1Y H ORI
WY THBIEERLTVWED, TOIEBHAFHED
HERPOEBRDDENTES. 2F, X4E2HDBLE,
A XA YDOH A GRS IFHON Y — v ERLTH
D, KD ¥ A OEERA N CHEMNER I ERT L Twv
BT EMOE. TATYHRITHT B v OFRAESK
L, SR BT 27 HH Y OB L O
FERAHBRELTL, WFNA 20 vy BEREEE
KT DEIICEDBEZEZOND.
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Investigation of measures against hot summer for energy reduction
and temperature stabilization in the New SUBARU Experimental building

Yoshikazu Mivanara © Yoshito TAKAHARA and Shinpei KAMIUE
Abstract

In the New SUBARU facility, we have made a comprehensive investigation on the energy
reduction and temperature-stabilization in regard to the air-conditioner and insulating structure of
experimental building to cope with the hot summer and cold winter, which is becoming serious in
recent years. According to the statistics of yearly consumption of electric power and water and its
cost, the electric power cost of air-conditioner is about 10 % of the total, which roughly provides a
limit of the investment for the present purpose. A computer program, developed to calculate the
in the which

approximately agrees with measured temperatures. There are four candidates for the energy

temperature distribution building, successfully provided numerical results,
reduction of the building in hot summer;1) introduction of out-door air,2) high reflection paint on the
roof,3) high reflection sheet on the ceiling,4) water spreading on the roof. Appling the program to the
candidates, we found that the water spreading is the most effective, economic and easy, (but with a
minor problem remained). At the same time, we can expect a drastic improvement of the
temperature stabilization. Similarly, discussions are extended to the winter problem.

Keywords : energy reduction, temperature stabilization, New SUBARU, experimental hall,

temperature distribution, computer simulation
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SHLTEWTW S DS, IREE L V. £2 T, NSOZE

ICBHY 2 FIH R AIICHA L EK T x V¥ —Hij

EEEEESER BN FEA O = 2 — 2vL (NS) 3 E—

L IRELEALD 7o DI DB SHRIT OV THRES L 72,

AT X NVF—-1.0~15GeVOEFERE v 7 %2 HA 15
SR T D 72 O KBk Tdh 5. NShiik D&

2t & OB T IR T1450kWTdh 5. NSO E
FBIE CIRIIEDHRBIC L COFIREICELT 52 &
HLBLETHS. I TEIFE—LT R VF—%—
IR, BIAZS L, BEOZEREEZGIRT 27580

INE T OFHEMIRETH 5.

T IV F — i & R LEDIEE L THITBWT
. BT, [HHAEPEREE B & OHERE S O BLR
ZIELAIET 2 EMEETH L. TNICLDHFAET
XLWEOBEE a2 v AFETE 5. 521, HERE
OIREHAEN AR TH 5. BEHE IR IR
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S E TASIL, T ERREZRE L2 3 IR
TMEESTH. ZDL S BRI - FEEohicEET
B2THAID, BRI OFED & D IF KB SEMET,
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I, FEEMIE M i b b B, 2iRE L TR
THiisUAtESETH L. £ T, RIfOXxARD LS
AL L o2 7 VS A B 2, XU B & O fBE
5 DED AR OFEEN & vk U fc— Kot R 7
07T A AERL fo. BERAFOFEERIR DR 51 D
EREREHR LA E A, BIEYBEHBEEENE SN
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Sections and cells for the temperature calculation.
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Records of three bat species captured in Mt. Hyonosen of Ohya-cho,
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Late Jurassic to Early Cretaceous (Kimmeridgian to Barremian)
foraminifers of the Southern Jura and Saléve Mountains, France
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Abstract

Foraminifers distinguished in 18 limestone samples of the Kimmeridgian to Barremian of the Southern Jura and
Salé ve mountains are listed along with supplementary biostratigraphic comments to them. Particularly important among
them are the taxa not reported from Japan such as Kurnubia palastiniensis Henson, Conicokurnubia orbitoliniformis
(Septfontaine), Labyrhintina mirabilis Weynschenk, and Parurgonina caelinensis Cuvillier, Foury and Pignatti-Morano
in the Kimmeridgian, and various forms of latest Hauterivian to earliest Barremian orbitolinids such as Valserina
broennimanni Schroeder, Conrad and Charollais and Palaeodictyoconus cuvillieri Foury. These French materials are
available for better understanding of the Late Jurassic to Early Cretaceous foraminiferal faunas of Japan. Many
microphotographs of them are illustrated sample by sample so as to develop the further studies of the coeval faunas in
the Upper Jurassic/Lower Cretaceous Torinosu and Torinosu-type limestones, and the "Orbitolina limestone" of the

Lower Cretaceous Ezo Group, Miyako Group, and others.

Key words: foraminifers, Late Jurassic, Early Cretaceous, southern Jura, Saléve, France

Introduction

Jurassic/Cretaceous Torinosu and lithologically similar
Torinosu-type limestones are characteristic in the Middle
Chichibu (Kurosegawa) and Southern Chichibu terranes
and partly in the Northern Shimanto Terrane of
Southwest Japan. They are contained in the Tithonian to
the Barremian siliciclastic rocks (e.g., Yao, 1984; Aita and
Okada, 1986; Morino, 1993) as allochthonous blocks
(olistoliths). The age of the Torinosu and Torinosu-type
limestones has been traditionally determined as the
Middle to Late Jurassic by stromatoporoids, hexacorals,
and sclerosponges characteristic in them (Yabe and Sugi-
vama, 1935; Eguchi, 1951; Mori, 1963). Based on
on the other hand,
Kobayashi and Vuks (2006) showed the consistent
of the
limestones regardless of their distribution in the Southern

the foraminiferal microfaunas,
Torinosu-type

Tithonian to Berriasian age

Chichibu and Northern Shimanto terranes in the Southern

Kanto Mountains.

F. Kobayashi, one of the authors had been eager for
direct cross-checking Jurassic-Cretaceous limestone thin
sections with foraminifers between the Japanese and
European materials under the microscope during his
micropaleontologic ~ works of the Torinosu and
Torinosu-type limestones. In the summer of 2008, he
collected many valuable samples in the southern Jura and
Saléve mountains, west and south of Genéve (Fig. 1) in
cooperation with another author of this paper, R. Wernli
who has long been working on the geology and
paleontology of the Jura Mountains. The results from
these samples are helpful for better understanding the
foraminiferal faunas of the Japanese Jurassic/Cretaceous
materials. Furthermore, these French materials are
available for faunal consideration of the “Orbitolina
limestone" sporadically distributed from Hokkaido to
Kyushu and the faunal transition from the Late Jurassic to

Early Cretaceous in Japan that have been remained
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uncertain.

The main purpose of this report 1s to show many
microphotographs of the Kimmeridgian to Barremian
foraminifers of the southern Jura and Saléve mountains
sample by sample so as to develop the future studies of
the coeval Japanese faunas. Stratigraphy of the
Kimmeridgian to Barremian of the southern Jura 1s
briefly introduced and some taxonomic remarks are given
for some forms of the present faunas. All limestone thin
sections of these French materials amounting to 345 are
stored 1n the Museum of Nature and Human Activities,

Hyogo, Japan (Fumio Kobayashi Collection, MNHAH).

Stratigraphy and material

Jurassic and Cretaceous carbonates deposited in the
western Tethys are widely distributed in regions around
the Mediterranean Sea and Middle East. Those and
surrounding siliciclastic rocks developed in southeast
France and northwest Switzerland are designated as the
Aptian  (Lower

stratotypes of the Berriasian to

Cretaceous). Limestone samples treated herein were
collected in the Champfromier area of the southern Jura
Mountains and the Saléve Mountains south of Genéve

(Fig. 2).

Champfromier

The Upper and the

formations in the Champfromier area are composed

Jurassic Lower Cretaceous

mostly of limestones and subordinate marls and

dolostones. The Upper dJurassic 1s divided into the

500 e

I
Champfromier .«”~ 7
£ ] Genever
= U [SSE ’,.F N 0N

FRANCE  \ " 1omn

Fig 1. Schematic map showing the Champfromier area of
the southern Jura Mountains and the Saleve Mountains south
of Genéve from which limestone samples were collected

Oxfordian (J4 to J6), Kimmeridgian (J7 and J8) and
Tithonian (J9), and the Lower Cretaceous into Berriasian
and Valanginian (N1—2), Hauterivian (N3 and lower part
of NU), Barremian (most part of NU), and Bedoulian
(Aptian) and Albian (N6b—C1) (Fig. 3; Wernli, 1990;
Wernli and Charollais in Donzeau et al., 1997; Donzeau
et al., 1998).

The following brief description is valid for the southern
Jura Mountains as well as the Saléve Mountains that
show similar lithological series and micropaleontological
contents. From late Kimmeridgian to Bedoulian all the
foraminifers of the series are well dated essentially by
dinoflagellates and also by some ammonites, dasyclad
algae and rare calpionellids (Donzeau et al., 1997; Bernier,
1984; Clavel et al., 2009).

The Upper Kimmeridgian (J8) is represented by reefal
and peri-reefal facies, partly dolomitized. The Calcaires
plaquetés showing lagoonal facies in the J8 (Fig. 3) have
not been sampled. At Champfromier outcrop the coral
buildups are scarce and the majority of facies are
mudmounts. The foraminifers are relatively rare and
subordinate in dasycladale algae, calcareous sponges,
cyanophycea  and  microbialitic ~ formations.  The
uppermost Kimmeridgian unit (Calcaires de Landaize)
consists of high energy grainstones topping the reefal
facies. The larger complex foraminifers, dasycladales
algae [Clypeina jurassica Favre, Campbelliella striata
(Carozzi)] and also Cladocoropsis mirabilis Felix (strom-
abundant.  The
These well stratified

carbonated sands are deposited in back reef environment.

atoporoids) are  very nerineids

gastropod can form coquinas.

The Tithonian is represented by alternating beds of
limestone and dolostone typical of tidal facies (Tidalites
de Vouglans). The tidal facies is characterized by micritic
limestones more or less dolomitic with dispersed larger
complex foraminifers and dasyclad algae. At the base part,
dolostones with Thalassinoids burrows are extremely
reduced on this outcrop. Just below these facies, the
palynological analysis indicates the earliest Tithonian age
of the Calcaires de Landaize (Meyer, 2000).

The "Purbeckien" Formation (latest Tithonian-Early
Berriasian) is suggestive to very shallow marine, brackish,
emersive and lacustrine environments in all this area.
Fresh water ostracods and Characea algae are diagnostic
of this facies. The Pierre Chatel Formation (Middle
Berriasian) various shallow marine facies,
biodetrital

complex foraminifers, dasycladacea and Cayeuxia. The

shows

wackstones, packstone, grainstones with
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Fig 2. Sample localities in the Champfromier area (A) and the Saléve Mountains south of Genéve (B).

macro and microfacies resembles that of the Urgonian
Formation (Barremian) but differs essentially by the
micropaleontological content. Pseudocyclammina lituus

(Yokoyama) are abundant besides Protopeneroplis
trochangulata Septfontaine and the first representatives of
the Pseudotextulariella and Sabaudia.

The Vions Formation (Late Berriasian) is represented
by various shallow marine, brackish, estuarine to fresh
water marly and calcareous facies. The detrital quartz is
omnipresent and can form calcareous sandstones. Coal
debris, roots plants, Thalassinoids bioturbations and
emersive facies are frequent. In a shallow marine episode
the wunique ball shaped porcelaneous foraminifer
Pavlovecina (Keramosphaera) allobrogensis (Steinhauser,
Bronnimann, and Koehn-Zaninetti) forms a remarkable
decimetric biomarker horizon. The other foraminifers are
similar to those of the overlying Chambotte Formation.

The Chambotte

Berriasien-early Valanginian) is composed of biodetritic

Formation (terminal late
and oolitic shallow water packstones and grainstones. The
marker foraminifer Pfenderina neocomiensis (Pfender) is

associated with diverse Pseudotextulariella, Sabaudia,

the small Haplophragmoides joukovsky: Charollais,

Bronnimann and Zaninetti,  Broeckinella  magna
Septfontaine, and Valdanchella sp. The Valanginian 1is
represented by chenalised, reddish-brown, more or less
marly echinoderm sands. The foraminiferal content is
similar to that of the Chambotte Formation plus the
discoid complex species Eclusia moutyi Septfontaine.
The Lower Hauterivian shows deeper facies with
sandy marls alternating with yellow,
echinoderm-bryozoan, oolitic, chenalised limestones. All
are glauconitic and display some rare ammonites and
belemnites but sometimes abundant urchins (Toxaster).
Sabaudia minuta (Hofker), Cuneolina spp. and some

orbitolinids are characteristic of this stage.

The Urgonian Formation (upper
Hauterivian-Barremian) 1s a thick calcareous series of
shallow water perireefal facies. Small and larger
foraminifers beside algae are abundant. Its age

assignment 1s based on the key forms of orbitolinids
(Clavel et al., 2009).
Sixteen samples were collected along the logging road

Monneher to Sur L'Auger, 2 km north of the village of
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Champfromier (Fig. 2 A).
Champfromier @-1 to @-7 are assigned to the upper
part of the Kimmeridgian, @-8 to @-16 to the Tithonian.
Well-preserved foraminifers are contained in samples
Champfromier @-1 to @-9, ® and @ that are
lithologically packstone,

Among them, Samples

classified into grainstone,
packstone/grainstone containing many and various kinds
of bioclasts (Pl. 1, figs. 1, 2). However, they are almost or
completely absent in @-10 to @-16 consisting of marl,
pelloidal mudstone/wackestone, and wackestone and
packstone with gastropods, bivalves, ostracods, algae, and
other small fossils.

Samples Champfromier ®—@ were collected from
the limestones exposed along the road D 14,1 km east of
the village of Champfromier (Fig. 2A). Three these
samples are highly fossiliferous grainstone and packstone
(PL. 1, figs. 3—5) and assigned to the middle Berriasian,
and the (Urgonian  blanc),

Valanginian, Barremian

respectively.

Saléve

The Cretaceous strata of the Saléve Mountains in the
steep limestone cliff south of Genéve are divided into
eight stratigraphic units in ascending order: Purbeckien,
Pierre-Chatel, Vions, Chambotte, members of Guiers and
Calcaires roux (Brown red limestones), Hauterive Marls,
Pierre jaune (Yellowish rocks) of Neuchatel, and Lower
Urgonian  limestone  (late  Hauterivian-Barremian)
(Charollais and Badoux, 1990; Donzeau et al., 1997). The
lithological succession is very similar to that of the
Champfromier area (Fig.3) and we can refer to the above
description for more commentaries.

One sample Saléve @ was collected from the upper part
of the Chambotte Formation and other five samples
Saleve @—® from the

limestones)

Calcaires roux (Brown red
(Fig. 2 B). All

samples are highly fossiliferous packstone, grainstone,

and members of Guiers
and packstone/grainstone (Pl. 1, figs. 6—8). Foraminifers
are common to abundant in Saléve @—@, and few and
less diversified in Saléve ® and Saléve ® (Table 1).
All these samples are assigned to the Valanginian based
on Donzeau et al. (1997) and the stratigraphic intervals of
them correspond to those of the Valanginian in the

Champfromier area (Fig. 3).

Foraminiferal faunas

Biostratigraphy, and age and correlation of the Upper
Jurassic and Lower Cretaceous formations are well
established in the Jura and Saléve mountains based on
pollens, and foraminifers
(Charollais and Badoux, 1990; Donzeau et al., 1997), on

which the age of our foraminiferal fauna at every sample

ammonites, dinoflagellates,

is depended.

Foraminifers distinguished in 18 samples are listed
(Table 1) and illustrated (Pls. 1—12). The Hauterivian
limestone samples are absent in our present collection.
The number of individuals and taxonomic diversity of
foraminifers are more or less controlled to the limestone
facies, especially in the Tithonian limestones, in which
foraminifers are recognized in two samples and not in
other seven ones.

We have confirmed the faunal independencies in the
late Kimmeridgian (Samples Champfromier @-1 to @-T)
and the (Champfromier @)
(Table 1). They are largely different from the Tithonian,

Barremian limestones
Berriasian and Valanginian ones. Species restricted to the
upper Kimmeridgian samples are Kurnubia palastiniensis
Henson, Comicokurnubia orbitoliniformis (Septfontaine),
Labyrhintina  mirabilis Weynschenk, and Parurgonina
caelinensis Cuvillier, Foury and Pignatti-Morano. These
specles are abundant and very characteristic in limestones
from the Callovian to Kimmeridgian around the
Mediterranean Sea regions (Septfontaine, 1981; Clark
and Boudagher-Fadel, 2002: Bucuretal., 2004; Bucur
and Sasaran, 2009).

Various forms of orbitolinids represented by genera
Valserina, Dictyorbitolina zand Palaeodictyoconus are
completely absent in other samples from the late
Kimmeridgian to Valanginian. They belong to early
evolutionary members of orbitolinids, very important
stratigraphic markers prolific in the upper Hauterivian to
the lower Aptian Urgonian limestones of west Europe
1987; Arnaud and
Arnaud-Vanneau, 1991; Clavel et al., 1995, 2010; Becker,
1999; Schroeder et al., 2002). Among them, Valserina
broennimanni Schroeder, Conrad and Charollais and

show the latest

(Arnaud-Vanneau et al.,

Palaeodictyoconus  cuvillieri  Foury

Hauterivian to earliest Barremian age of Sample

Champfromier (.

The late Kimmeridgian to Barremian faunas in the
Champfromier and Saléve are characteristic in four
dominant  Redmondoides

species  of  Nautiloculina,
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Fig 3. Stratigraphic level of samples plotted on the simplified stratigraphic column of the Upper Jurassic and the Lower Cretaceous
in the Southern Jura Mountains (Donzeau et al., 1997; 1998).
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Champfromier

Saléve

@

4[5

6

7

8

@

@

®

Glomospira? so.

X

Grochamminoides? sp

Haplophragmoides joukowskyi

Haplophragmoides sp.

Nautiloculina oolithica

Nautiloculina broennimanni

Nautiloculina circularis

Nautiloculina cretacea

Nautiloculina sp.

Ammobaculites spp.

XX

Ammobaculites? sp.

Ammodiscidae indet.

Charentia cuvillieri

XX

Acruliammina sp.

Acruliammina? sp.

Kurnubia palastiniensis

Conicokurunubia orbitoliniformis

X|X

Labyrhintina mirabilis

Parurgonina caelinensis

Everticvclammina sp.

Pseudocyclammina sp.

Rectocvelammina sp.

X

Rectocvelammina? sp.

Cribellopsis elongata

Cribellopsis sp.

Falsurgonina pileola

Paracoskinolina cf. sunnilandensis

Orbitolinopsis debelmasi

Orbitolinopsis sp.

Valserina broennimanni

Valserina cf. broennimanni

Paleodictyoconus cuvillieri

Paleodictyoconus actinostoma

Orbitolinidae indet.

XXX XXX [X[X[X[X[X

Soiroplectammina sp.

Pseudolituonella gavonensis

Pseudolituonella sp.

Lituonella sp.

Pseudotextulariella courtionnensis

Conorbinella sp.

X|X

Trogolotella incrustans

Textularia spp.

Textularia? sp.

X|X

Vercorsella arenata

Redmondoides lugeoni

Redmondoides? sp.

Trocholina alpina

XXX

Trocholina campanella

Trocholina cherchiae

Trocholina delphinensis

Trocholina elongata

Trocholina? sp.

X

Duotaxis? sp.

X

Dobrogelina cf. anastasiur

Dobrogelina spp.

Belorussiella spp.

X|X

Siphovalvulina spp.

Istriloculina spp.

XXX [X

XXX [X

Pfenderina? aureliae

X|X

Pfenderina neocomiensis

Pfenderina sp.

Pfenerinidae indet.

XX

X[X|[X

Verneuilinidae indet.

Quingueloculina robusta

Quingueloculina spp.

Miliolinidae indet.

XXX

XXX

XXX

X|X|X|X

Mohlerina basiliensis

Lenticulina spp.

X

X

Table 1. Kimmeridgian to Barremian foraminifers of the Champfromier area, Southern Jura Mountains and Saléve Mountains south

of Geneve.
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lugeoni  (Septfontaine) and Quinqueloculina  robusta
Neagu. Absent in our material are diagnostic species in
the Torinosu and Torinosu-type limestones such as
(Yokoyama), Charentia
evoluta (Gorbachik), Melathrokerion spirialis Gorbachik,

and Freixialina planispiralis Ramalho. However, these

Pseudocyclammina lituus

specles are very frequent in Jura and Saléve mountains.

Broeckinella  magna  Septfontaine characteristic and
dominant along with Pseudocyclammina lituus in the
type Torinosu limestone at Sakawa 1s also not recognized
in our material.

It should be noted that the foraminiferal faunas of
Torinosu and Torinosu-type limestones in Japan
completely exclude the Kimmeridgian faunal elements
represented by Kurnubia palastiniensis and others as
recognized in samples Champfromier @-1 to @-T.
Orbitolinids as found in Sample Champfromier @ that
are abundant and restricted to the upper Hauterivian to the
lower Aptian of Europe are also absent in them. Absence
of these characteristic taxa in the Kimmeridgian and late
Hauterivian to early Aptian constrains the age assignment
of the Torinosu and Torinosu-type limestones. The
present results are also important in the faunal
consideration of the "Orbitolina” limestone in Japan and
the faunal transition from the uppermost Jurassic to
Lower Cretaceous in Japan that has been remained

uncertain.

Taxonomic Remarks

Diagnostic test characters and the stratigraphic range of
eight species of the present material are summarized.
Nautiloculina oolithica Mohler (Pl. 2, figs. 1—8, 17—19;

Pl. 4, figs. 12, 13)

This well known species from the Bathonian 1is
characterized by a rounded periphery, no alar extensions
in axial section, and non lobate equatorial periphery.
Thick (bilamellid) septa present in equatorial sections.
This species was extinct  during  the
Berriasian-Valanginian.

Kurnubia palastiniensis Henson (P1. 2, figs. 9—16)
Though difficult to decipher in detail because the test
growth 1s frequently very irregular, this high trochospired
species 1s easily recognizable in sections. The massive
central columella 1s also trochospired and the
subepidermal network with large meshes is characteristic.
The test in the adult stage tends to become uniserial. This

speclies ranges from middle Callovian to late Tithonian.

Conicokurnubia orbitoliniformis (Septfontaine) (Pl. 2, figs.

22, 24, 31, 32)
From trochospired arrangement in juvenile stage the test
rapidly becomes uniserial during adult stage showing an
"orbitolinid" aspect. The aperture is areal and cribrate,
and the subepidermal network similar to that of Kurnubia
palastiniensis. Range of this species is from middle
Callovian? to Kimmeridgian.

Labyrhintina mirabilis Weynschenk (Pl. 2, figs. 23, 28—30)
The test is planispiral and unrolled subcylindrical or
flabelliform. Putting a part of the test structure in the adult
stage, this genus is quasi-homeomorphic with the Liassic
genus Lituosepta Cati. Wall 1s simple, and radial vertical
partitions and row of pillars are present in the median

Well-oriented

flabelliform stage are uneasily prepared because of the

plane. equatorial  sections of  the
buckled test of this species. This species 1s known from
the latest Oxfordian to early Tihonian.

Parurgonina caelinensis Cuvillier, Foury and Pignatti
Morano (Pl. 2, figs. 20, 21, 25, 26)
The test 1s high

pseudo-uniserial in the adult stage. The periferal

conical, trochospiral, and

"chamberlets" have spoon-like aspect and a
pseudo-labyrhintine masse of pillars passes through the
center of the test. The wall is micro-canaliculate and
pseudo-keriothecal. ~ This species ranges from
Kimmeridgian to the earliest Tithonian.
Redmondoides Iugeoni (Septfontaine) (Pl. 3, figs. 17—2T;
Pl 4, figs. 1—9, 16—23; Pl 5, figs. 11—13; PL 11,
figs. 18—20)
Initially attributed to the genus Valvulina by
Septfontaine (1977), this species has been revised by
Banner et al. (1991) and included in their new genus
Redmondoides. The test is quadriserial throughout,
with thick protocanaliculate wall. The chambers
are low with thinner flap covering the aperture in
the central part of the test. The junction of these flaps
in axial part of the test shows typical figures in hooks
or "floating plates” cut transversely these flaps. This
species ranges from Bajocian to early Tithonian.
Troglotella incrustans Wernli and Fooks (P1. 3, figs. 28—30)
This strange foraminifer thought calcicavicole is always
found in narrow cavities in biodetrital grains. The wall 1s
dark microgranular, and the aperture is terminal with a lip.
A frequent hyaline "outer wall" is due to the diagenesis.
The first growth stage 1s uniserial, after becoming
spreading at the surface of the grain with very irregular

chambers like Bacinella. The last adult stage 1s not visible
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on our material. Our three pictures (Pl 3, fig.28—30)
show that the form of the chambers follows the
irregularities of the cavities and seem to indicate that the
test growths In pre-existing microcavities. However,
different interpretations have been proposed by Schmid
and Leinfelder (1995) and also by Schlagintweit (2012).
This species 1s known from middle Oxfordian to early
Cenomanian (Bucur et. al., 2004; Schlagintweit, 2012).
Mohlerina basiliensis (Mohler) (Pl. 3, fig. 33)
Wall of this well known pluriloculine, low trochospired
foraminifer is similar to that of Tetrataxis. It is dark
microgranular transitionally passing to a white hyalin
radiate outer layer that often shows thickenings on the
umbilical side. This species is known from the Bathonian
to Valanginian and has no phyletic linkage with Paleozoic

forms.
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Plate 1. Photomicrographs of the Kimmeridgian to Barremian limestone.
1. Poriferal pelloid packstone with Cladocoropsis mirabilis Felix, top: longitudinal section, right: transversal section,
Upper Kimmeridgian, Champfromier @-2,%6.5
2. Algal bioclastic grainstone with Redmondoides lugeoni (Septfontaine), Tithonian, Champfromier @-9,X6.5
3. Algal bioclastic grainstone with Redmondoides lugeoni (Septfontaine), Nautiloculina and miliolids, Berriasian,
Champfromier ®,% 13
4. Algal foraminiferal grainstone with miliolids, Valanginian, Champfromier ®), x40
5. Bioclastic foraminiferal packstone with orbitolinids, Barremian, Champfromier (@, x183.
6. Algal pelloidal packstone with miliolids, Upper Berriasian, Saléve @.X13
7. Algal packstone/grainstone with miliolids, Dobrogelina and Nautiloculina, Valanginian, Saléve ®,* 13

8. Algal, crinoidal, brachiopod grainstone, Valanginian, Saléve ®.X6.5

Plate 2. Late Kimmeridgian foraminifers from Champfromier (1).

Champfromier @-1—@:-T7.

1-8, 17—19: Nautiloculina oolithica Mohler, 1: D2-042627, @-T; 2: D2-042565, @-2; 3: D2-042614, @-6; 4: D2-042561,
@-2; 5: D2-042589, @-5; 6: D2-042556; @-2; T: D2-042537, @-1; 8, 18: D2-042564, @-2; 17: D2-042563, @-2;
19: D2-042575, @-4; 1:X40, others: x50.

9—16: Kurnubia palastiniensis Henson, 9: D2-043606, @-6; 10: D2-042548, @-2; 11: D2-042559, @-2; 12: D2-042580,
@-4; 13: D2-042632, @-T; 14: D2-042460, @-2; 15: D2-042552, @-2; 16: D2-042634, @-T7; 9, 10, 14, 16:x40; 11, 13:
X 30; 12:X20; 15:X50.

20, 21, 25, 26: Parurgonina caelinensis Cuvillier, Foury and Pignatti Moreno, 20: D2-042576, @-4,x40; 21: D2-
042565, @-2, x50; 25: D2-042610, @-6,x30; 26: D2-042537, @-1,x30.

22, 24, 31, 32: Conicokurunubia orbitoliniformis (Septfontaine), 22: D2-042564, @-2; 24: D2-042565, @-2; 31: D2-
042552, @-2; 32: D2-042551, @-2; 22, 31:X40; 24, 32:x40.

23, 28—30: Labyrhintina mirabilis Weynschenk, 23: D2-042607, @-6,x30; 28: D2-042632, @-7,x20; 29: D2-042630,
@-7,%25; 30: D2-042582, @-4,x30.

27: Rectocyclammina sp., D2-042582, @-4, % 30.

33, 34: Everticyclammina? sp., 33: D2-042577, @-4,%30; 34: D2-042559, @-2,% 25.

35: Ammobaculites sp., D2-042564, @-2,%50.

Plate 3. Late Kimmeridgian foraminifers from Champfromier (2).
Champfromier @-1—@-7.

1-9, 11-16: Quingueloculina robusta Neagu, 1, 3, 8: D2-042592, @-5; 2: D2-042551, @-2; 4: D2-042593, @-5;
5: D2-042558, @-2; 6: D2-042559, @-2; 7: D2-042534; @-1; 9: D2-042591, @-5; 11: D2-042622, @-6; 12:
D2-042628, @-7; 13: D2-042635, @-7; 14: D2-042557, @-2; 15: D2-042598,@-5; 16: D2-042605, @-6; all
X 50.

10: Textularia sp., D2-042616, @-6,x<50.

17—27: Redmondoides lugeoni (Septfontaine), 17: D2-042580, @-4; 18: D2-042624, @-7; 19: D2-042617, @-6;
20: D2-042616, @-6; 21: D2-042624, @-T; 22: D2-042623; @-6; 23: D2-042609, @-6; 24: D2-042621, @-6;
25: D2-042635, @-T; 26: D2-042625, @-T; 27: D2-042606, @-6; 17, 18, 20, 22, 23, 25, 27:X40; 19, 24:X50; 21,
26: X 30.

28 —30: Troglotella incrustans Wernli and Fookes, 28: D2-042564,%30; 29: D2-042559,X50; 30: D2-042556, X40;
all @-2.

31, 32: Lenticulina spp., 31: D2-042548, @-2,x60; 32: D2-042563, @-2, X50.

33: Mohlerina basiliensis (Mohler), D2-042561, @-2, X 40;

34—36, 40—42: Redmondoides cf. lugeoni (Septfontaine), 34: D2-042609, @-6; 35: D2-042616, @-6; 36: D2-042632;
@-T: 40: D2-042635, @-T; 41: D2-042594, @-5; 42: D2-042593, @-5; 41: x40, others: Xx50.

37—39: Trocholina alpina Leupold, 37: D2-042633, @-T,x40; 38: D2-042612,@-6,x50; 39: D2-042604, @-6,
X 40,

— 110 —



Kobayashi and Wernli : Foraminifers of Jura and Saléve

Plate 4.
1—8: Late Kimmeridgian foraminifers from Champfromier (3). Champfromier @-2—@-6.
1—8: Redmondoides lugeoni (Septfontaine), 1: D2-042560, @-2; 2: D2-042622, @-6; 3: D2-042605, @-6; 4: D2-042623,
@-6; 5: D2-042577, @-4; 6: D2-042576; @-4; 7: D2-042578, @-4; 8: D2-042603, @-6; 1, 3, 5, 7:x40; 2, 4, T:X50;
6: < 30.

9—31: Tithonian foraminifers from Champfromier. Champfromier @-8, @-9.

9, 16—23: Redmondoides lugeoni (Septfontaine), 9, 22: D2-042649, @-8; 16: D2-042645, @-8; 17, 19: D2-042648, @-8;
18: D2-042640, @-8; 20: D2-042641, @-8; 21: D2-042660; @-9; 23: D2-042655, @-9; 9, 16, 21:x30; 17—20, 22, 23:
X 40.

10, 11: Quinqueloculina robusta Neagu, 10: D2-042658, 11: D2-042659, both @-9, x50.

12, 13: Nautiloculina oolithica Mohler, 12: D2-042658, %50, @-9; 13: D2-042643, @-8,x40.

14: Lenticulina sp., D2-042658, @-9, X 50.

15: Belorussiella sp., D2-042659, @-9, X 50.

24, 29—31: Trocholina delphinensis Arnaud-Vanneau, Boisseau and Darsac, 24: D2-042659; 29: D2-042660; 30:
D2-042650; @-9; 31: D2-042656, all @-9,x50.

25, 26: Redmondoides? sp., 25: D2-042639; 26: D2-042646, both @-8,x40.

27: Trocholina sp., D2-042646, @-8,x40.

28: Trocholina alpina Leupold, D2-042653, @-9, % 50.

32—39: Valanginian foraminifers from Saléve (1), All Saléve @.

32—34: Nautiloculina circularis (Said and Barakat), 32: D2-042467,%40; 33, 34: D2-042460, X 50.
35: Trocholina delphinensis Arnaud-Vanneau, Boisseau and Darsac, D2-042463, X 50.

36: Pfenderina? sp., D2-042467, X 30.

37: Trocholina cherchiae Arnaud-Vanneau, D2-042463, % 50.

38: Milioloidea indet., D2-042466, X50.

39: Foraminifera indet., D2-042465, X 50.

Plate 5. Berriasian foraminifers from Champfromier.
All Champfromier ®.

1, 2: Quinqueloculina robusta Neagu, 1: D2-042701, 2: D2-042705, both X50.

3: Istriloculina sp., D2-042710, % 60.

4: Milioloidea indet., D2-042716, X 50.

5—8, 10: Quinqueloculina sp., 5. D2-042712, 6. D2-042713, 7. D2-042698, 8: D2-042710, 10: D2-042714; all X 50.

9: Spiroplectammina sp., D2-042713, X 60.

11—13: Redmondoides lugeoni (Septfontaine), 11: D2-042710,X50; 12: D2-042698, X40; 13: D2-042716, % 50.

14, 15: Trocholina elongata (Leupold), 14: D2-042716, 15: D2-042711, both X50.

16, 19, 20: Trocholina delphinensis Arnaud-Vanneau, Boisseau and Darsac, 16: D2-042705,x40; 19: D2-042708,
X 40; 20: D2-042714, X50.

21—38: Nautiloculina circularis (Said and Barakat), 21, 32: D2-042702; 22, 36: D2-042712: 23: D2-042710; 24:
D2-042709; 25, 30, 33, 37: D2-042719; 26, 38: D2-042695; 27: D2-042714; 28: D2-042707; 29: D2-042700; 31:
D2-042708; 34: D2-042716; 35: D2-042720; 21, 24—27, 29, 32:x40; 22, 23, 28, 30, 31, 33—38:x50.

39: Lenticulina sp., D2-042720, X 60.

Plate 6. Lower Valanginian foraminifers from Champfromier
All Champfromier ®

1: Haplophragmoides sp, D2-042745, X 50.

2, 11: Nautiloculina? sp., 2: D2-042740; 11: D2-042735, both x50
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3: Nautiloculina sp., D2-042724, %50

4, 5: Istriloculina sp., 4: D2-042735; 5: D2-042722, both X 50

6—10, 12—17: Quinqueloculina robusta Neagu, 6: D2-042728; 7: D2-042721; 8: D2-042740: 9, 15: D2-042743; 10:
D2-042734; 12, 16: D2-042732; 13: D2-042727; 14: D2-042737; 17. D2-042729, all X50 except for 8b:x80.

18—21, 24, 25, 28: Quingueloculina sp., 18: D2-042734; 19: D2-042721, 20: D2-042731, 21: D2-042741, 24, 25:
D2-042735; 28: D2-042723, all X50.

22, 23, 26, 27, 29: Milioloidea indet., 22: D2-042730, 23: D2-042723, 26: D2-042727, 27: D2-042728; 29: D2-042725;
22, 26, 29:X40; 23, 27:X50.

30: Pfenderina sp., D2-042732,X40.

31: Rectocyclammina? sp., D2-042726, X 30.

32, 33, 35—37: Redmondoides cf. lugeoni (Septfontaine), 32: D2-042744,x40; 33: D2-042739, X 40; 35: D2-042722, X 30;
36: D2-042734,%30; 37: D2-042727, < 50.

34, 46: Belorussiella sp. A, 34: D2-042722; 46:D2-042741, both X 50.

38: Pseudolituonella sp., D2-042745,X50.

39: Textulariidae indet., D2-042740, X 20.

40, 43: Dobrogelina sp., 40: D2-042743: 43: D2-042742, both X 50.

41: Siphovalvulina? sp., D2-042722, X 50.

42, 51: Pfenderinidae indet., 42: D2-042726; 51: D2-042723, both X 50.

44, 45: Trocholina cherchiae Arnaud-Vanneau, 44: D2-042735,X50; 45: D2-042739, X 40.

47, 48, 50: Duotaxis? sp., 47: D2-042727; 48: D2-042723; 50: D2-042743, all X50.

49: Trochamminidae indet., D2-042732,X40.

52—55, 57—62: Textularia spp., 52: D2-042736; 53: D2-042733; 54: D2-042723; 55: D2-042744; 57: D2-042727; 58, 61,
62:D2-042730; 59: D2-042728; 60: D2-042732; 57:X40, others:x50.

56: Belorussiella sp. B, D2-042733,%50.

Plate 7. Barremian foraminifers from Champfromier (1)
(The Orbitolinids are determined by B. Clavel)
All Champfromier @
1: Milioloidea indet. A, D2-042759, X 50.
2. Vercorsella arenata Arnaud-Vanneau, D2-042764, X40.
3. Lenticulina sp., D2-042770, X 50.
4—6: Dobrogelina? sp., 4: D2-042749; 5: D2-042747; 6: D2-042777, all X50.
7. Milioloidea indet. B, D2-042756, X 40.
8, 9: Pfenderinidae indet., 8: D2-042752,x40; 9: D2-042765, X 50.
10, 12—15, 18—20: Milioloidea indet. C, 10: D2-042755; 12: D2-042778; 13: D2-042760; 14: D2-042779; 15, 18:
D2-042770; 19: D2-042762; 20: D2-042766, all X 50.
11: Rectocyclammina sp., D2-042750, X 30.
16, 17, 22: Nautiloculina cretacea Peybernnes, 16: D2-042762, X40; 17: D2-042774, X 40; 22: D2-042761, X 30.
21: Trocholina sp., D2-042767, X 40.
23: Redmondoides? sp., D2-042752, X 30.
24, Falsurgonina pileola Arnaud-Vanneau & Argot, D2-042758, X 40.
25, 29: Lituonella sp., 25: D2-042764, X 25; 29: D2-042775, X 30.
26: Palaeodictyoconus cuvillieri Foury, D2-042749, X 40
27. Paracoskinolina cf. sunnilandensis Maync, D2-042752, X 40.
28, 32—34: Orbitolinidae indet., 28: D2-042748, X 50; 32: D2-042749, X50; 33: D2-042758, X40; 34: D2-042762,
X 40.

—112—



Kobayashi and Wernli : Foraminifers of Jura and Saléve
30, 31: Orbitolinopsis debelmasi Moullade & Thieuloy, 30: D2-042752,<30; 31: D2-042768, X 30.

Plate 8. Barremian foraminifers from Champfromier (2)
(The Orbitolinids are determined by B. Clavel)
All Champfromier @

1, 22,5, 6: Valserina cf. broemnimanni Schroeder, Conrad and Charollais, 1: D2-042764; 2: D2-042756; 5:
D2-042777; 6: D2-042747; 1,6:X25; 2,5:X30.

3, 4, 79, 11-21, 23: Palaeodictyoconus cuvillieri Foury, 3: D2-042749; 4: D2-042765; 7: D2-042759; 8:
D2-042753; 9, 17: D2-042771; 11: D2-042763; 12: D2-042752; 13: D2-042758; 14: D2-042758; 15: D2-042770; 16:
D2-042777; 18: D2-042762; 19: D2-042775, 20: D2-042747; 21: D2-042777; 23: D2-042750, 3, 4, 7—9, 12—14, 16,
17, 19, 21:X30; 11, 20, 23:X25;  15:X40; 18:X20.

10: Cribellopsis elongata (Dieni, Massari and Moullade), D2-042754, X30.

22: Palaeodictyoconus actinostoma Arnaud-Vanneau and Schroeder, D2-042771, X30.

Plate 9. Barremian foraminifers from Champfromier (3)
(The Orbitolinids are determined by B. Clavel)
All Champfromier @
1, 4, 9, 14: Valserina broennimanni Schroeder, Conrad and Charollais, 1: D2-042767: 4: D2-042759; 9: D2-042762;
14: D2-042768; 1, 4, 9:x30; 14:X50.
2, 3, 5, 6, 8—18: Valserina cf. broennimanni Schroeder, Conrad and Charollais, 2, 3, 10: D2-042753; 5: D2-042778;
6: D2-042758; 8: D2-042748; 9: D2-042762; 11: D2-042777; 12, 17: D2-042752; 13: D2-042754; 14: D2-042768;
15: D2-042751; 16: D2-042748, 18: D2-042753, 2, 3, 5, 6, 8, 9, 11, 17a, 18:X30; 10, 12, 15, 16:X25; 13, 14, 17b:
X 50.
7. Palaeodictyoconus actinostoma Arnaud-Vanneau and Schroeder, D2-042746, X 25.
19: Orbitolinidae indet., D2-042777, % 20.

Plate 10. Late Berriasian foraminifers from Saléve.
All Saléve @ (basal part of the Chambotte Formation).

1, 2: Grochamminoides? sp., 1: D2-042454; 2: D2-042455, both X 80.

3: Glomospira? sp., D2-042440, X 80.

4—29: Quinqueloculina robusta Neagu, 4, 7, 15: D2-042454; 5: D2-042439: 6: D2-042440; 8: D2-042450; 9, 18:
D2-042441; 10, 20: D2-042446; 11: D2-042437; 12, 24: D2-042447; 13: D2-042438; 14: D2-042449; 16: D2-042456; 17:
D2-042451, 19: D2-042442; 21, 26: D2-042443; 22, 25: D2-042452; 23, 27: D2-042444; 28: D2-042459; 29: D2-042444,
all X 50.

30—33, 35: Milioloidea indet., 30, 33: D2-042440; 31: D2-042435; 32: D2-042459; 35: D2-042442, 35:X 50,
others: X 40.

34, 42, 45—49: Nautiloculina broennimanni Arnaud-Vanneau and Peybernes, 34: D2-042452, X50; 42: D2-042441,
X 40; 45: D2-042440,X50; 46: D2-042454, X 50; 47: D2-042439, X 40; 48: D2-042446,x40; 49: D2-042450, X 50.

36 —41: Istriloculina sp., 36, 38: D2-042444; 37. D2-042447; 39: D2-042445; 40, 41: D2-042438, all X 50.

43: Everticyclammina sp., D2-042451, X 20.

44: Pseudolituonella gavonensis Foury, D2-042443,X40.

50, 51, 54—59: Textularia spp., 50: D2-042445; 51: D2-042452: 54, 59: D2-042444; 55: D2-042450; 56: D2-042437; 57T:
D2-042440; 58: D2-042455, 50:x40; 51, 54—58:X50; 59:x30.

52, 53: Pfenderina sp., 52: D2-042442; 53: D2-042457, both X 50.

60, 67, 68: Trocholina campanella Arnaud-Vanneau, 60: D2-042459, X50; 67: D2-042444, X 50; 68: D2-042456, X 40.

61: Dobrogelina cf. anastasiui Neagu, D2-042436, X 40.
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62: Belorussiella sp., D2-042453, X 50.

63, 64, 66: Pfenderina neocomiensies (Pfender), 63: D2-042438,X40; 64: D2-042456,X50; 66: D2-042437, X 40.

65, 69—71: Trocholina cherchiae Arnaud-Vanneau, 65: D2-042454; 69: D2-042435; 70: D2-042448; 71: D2-042438,
all X 40.

72: Lenticulina sp., D2-042439,%x40.

Plate 11. Valanginian foraminifers from Saléve (2).
All Saléve @.

1: Glomospira? sp., D2-042475,%60.

2: Ammodiscidae indet., D2-042483,%60.

3, 5: Nautiloculina sp. 3: D2-042486; 5: D2-042469, both X60.

4: Haplophragmoides joukowsky: Charollais, Bonnimann and Zaninetti, D2-042487,X60.

6: Nautiloculina broemnimanni Arnaud-Vanneau and Peybernes, D2-042477,x50.

7. Charentia cuvillieri Neumann, D2-042487,X40

8: Ammobaculites sp. A, D2-042468, X 40

9: Ammobaculites sp. B, D2-042489, X 50

10—12: Pfenderina neocomiensis (Pfender), 10: D2-042469; 11: D2-042471; 12: D2-042490, all X 30.

13: Pfenderinidae indet., D2-042493, X 50.

14: Pseudotextulariella courtionnensis Bonnimann, D2-042491, X 50.

15: Trocholina cherchiae?, D2-042477,X48.

16: Trocholina? sp., D2-042493, X 40.

17: Rectocyclammina? sp., D2-042486, X 40.

18—20: Redmondoides lugeoni (Septfontaine), 18: D2-042485; 19: D2-042472; 20: D2-042474, allx30.

21, 23, 24: Textularia sp., 21: D2-042470; 23, 24: D2-042474, all X 50.

22: Pseudolituonella gavonensis Foury, D2-042470,%50.

25, 33: Dobrogelina sp., 25: D2-042474; 33: D2-042475, both X50.

26: Pfenderina sp., D2-042483, X 50.

27, 34—49: Quinqueloculina robusta Neagu, 27: D2-042474; 34, 37, 46: D2-042469: 35, 47: D2-042483; 36: D2-042486;
38: D2-042493; 39, 42, 44: D2-042489; 40: D2-042470; 41: D2-042487; 43: D2-042488; 45: D2-042472; 48: D2-042473;
49: D2-042477, allx50.

28, 29, 32: Istriloculina sp., 28: D2-042488; 29: D2-042479; 32: D2-042489, all X50.

30: Belorussiella sp., D2-042471,X50.

31: Siphovalvulina sp., D2-042480, X 40.

50—56: Milioloidea indet. A, 50: D2-042470; 51: D2-042481; 52, 55, 56: D2-042486; 53: D2-042473; 54: D2-042482,
all X 50.

57: Milioloidea indet. B, D2-042493,x50.

Plate 12. Valanginian foraminifers from Saléve (3).
11, 50: Saléve ®; 35, 46. 47, 49: Saléve ®; others: Saléve @.
1, 11: Nautiloculina broennimanni Arnaud-Vanneau and Peybernes, 1: D2-042496; 11: D2-042520, both X 40.
2: Pseudolituonella gavonensis Foury, D2-042506, X 40.
3. Ammobaculites? sp., D2-042504, X 20.
4: Acruliammina sp., D2-042514, % 30.
5: Textularia? sp., D2-042516, X 40.
6: Textularia sp., D2-042513,%50.
7, 8, 10: Pfenderina? aureliae Neagu, T: D2-042502, X50; 8: D2-042500, x60; 10: D2-042513, X 60.
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9: Conorbinella sp., D2-042494, X 80.

12: Ammobaculites? sp., D2-042511,X50.

13—15: Dobrogelina sp. A, 13: D2-042507; 14: D2-043509; 15: D2-042495, all X50.

16, 28: Trocholina campanella Arnaud-Vanneau, 16: D2-042515; 28: D2-042531, both X 50.

17—19: Trocholina cherchiae Arnaud-Vanneau, 17: D2-042515; 18, 19: D2-042506, all X 50.

20: Pseudotextulariella courtionensis Bronnimann, D2-042516, X 50.

21—-23: Istriloculina sp., 21: D2-042495; 22: D2-042497; 23: D2-042509, all X50.

24—27, 42?: Dobrogellina spp., 24: D2-042515; 25: D2-042505; 26: D2-042502; 27: D2-042504; 42: D2-042507, all X50.

29, 30, 34, 36: Quingueloculina sp., 29: D2-042514; 30: D2-042503; 34, 36: D2-042495; all X50.

3133, 35, 377, 38, 44, 45, 48: Quinqueloculina robusta Neagu, 31: D2-042504; 32: D2-42494; 33: D2-042503, 35:
D2-042530; 37: D2-042506; 38: D2-042515; 44, 45: D2-042500; 48: D2-042509; all X 50.

39—41, 43: Milioloidea indet. A, 39: D2-042497; 40, 43: D2-042515; 41: D2-042498; all X50.

46, 47, 49: Lenticulina sp., 46, 49: D2-042529; 47: D2-042531; all X50.

50, 53—56: Milioloidea indet. B, 50: D2-042525; 53: D2-042512; 54: D2-042516; 55: D2-042515; 56: D2-042517,
all X50.

51, 52: Belorussiella sp., b1: D2-042496, 52: D2-042499, bothx50.
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Plate 1.
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Plate 3.
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Plate b.
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Plate 7.
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Plate 8.
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Plate 10.
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Plate 11.
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Plate 12.
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Geochemical characteristics of mafic rocks in the Kunisaki Complex
of the Ultra Tamba Terrane,
Hyogo Prefecture, Southwest Japan

Yoshiaki SucaMORrI V#** and Naoko Korzumr *’
Abstract

The Kunisaki Complex of the Ultra-Tamba Terrane in the Kawanishi-Inagawa area, southeastern
part of Hyogo Prefecture, Southwest Japan, has been interpreted as a Late Permian
subduction-related accretionary complex, containing some mafic rocks. The present study provides
chemical characteristics of the basalt and dolerite in the Kunisaki complex. Although basalt and
dolerite in the complex are more or less metamorphosed, the trace element spiderdiagrams and
Zr/Nb ratio of them are similar to those in the E-MORB. These similarities suggest that mafic
rocks of the complex were the origin of the mid-ocean ridge, in particular the mid-ocean ridge

accompanying the hotspot like Iceland in Atlantic Ocean.
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Fig. 1 (A): Tectonic units in the Inner Zone of Southwest Japan around the Kinki district (modified after Sugamori, 2009).
(B): Geological map of the Kawanishi-Inagawa area, southeastern part of Hyogo Prefecture, and indicating sampling
localities for chemical analyses (modified after Sugamori, 2009).
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Fig. 2 A: Outcrop of pillow lava where sample 1
was collected (see Fig. 1 for the location). The
rock hammer shows 33 c¢cm in length. B: Thin
section photomicrograph (plane light) of sample 1.
Ps-CPX: pseudomorph of clinopyroxene.
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Fig. 3 A: Contact relationship between chert and mafic rocks where sample 2 was collected (see Fig. 1 for the location).
The rock hammer shows 33 cm in length. B, C: Thin section photomicrograph of sample 2. B: plane light, B: crossed

polar light. Pl: plagioclase. CPX: clinopyroxene.
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Fig. 4 N-MORB (N-type mid-ocean ridge basalt) according
MnO 0.65 0.16 to Pearce and Parkinson (1993) normalized traceelement
MeO 6.11 461 spiderdiagrams for basalt (sample 1) and dolerite (sample 2)
B ! * of the Kunisaki Complex. Composition of E-MORB
Cal 344 11.26 (E-type mid-ocean ridge basalt) (Sun and McDonough, 1989)
and IAB (island-arc basalt) (Gust et al., 1997) are
MazO 0.25 3.07 also plotted for comparison.
A
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P 7
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Rb 3.7 104 e
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F | /
Ba 448 62.7 é » /MOR
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Cc 14, 1. 1 - -
% 8 i 10 100 500
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w 1.0 i
Fig. 5 Trace element composition of basalt
Pb 93.9 ild and dolerite from the Kunisaki Complex on the
Th Hid d Ti/Y-Nb/Y discrimination diagram of Pearce
(1982) (A) and Zr/Y-Zr discrimination diagram
i . of Pearce and Norry (1979) (B). WPB: within
Table 1 Major and trace element compositions of plate  basalt, IAT: island-arc tholeiite, ~MORB:
basalt and dolerite from the Kunisaki Complex. mid-ocean ridge basalt, TH: Tholeiite, TR:

Total Fe expressed as Fe,O;.
ignition. lld:

LOIL

lower limit of detection.

loss of
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B sample |
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N-MORB
and VAB

E-MORB

WPA
and WPT

2Nb Zr/4

Fig. 6 Fig. 6. Trace element composition of basalt
and dolerite from the Kunisaki Complex on the

Y-Zr-Nb  discrimination  diagram  of  Meschede
(1986). N-MORB: N-type mid-ocean ridge
basalt, E-MORB: E-type mid-ocean ridge
basalt, VAB: volcanic arc basalt, WPT: within

plate tholeiite, WPA: within plate alkali basalt.
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Fig. 7 Fig. 7. Trace element composition of basalt
and dolerite from the Kunisaki Complex on
Ti-V discrimination diagram of Shervais
(1982). AT: arc tholeiite, CFB: continental
flood basalt, OIB: ocean island Dbasalt, AB:
alkali basalt, MORB: mid-ocean ridge Dbasalt,
BAB: back-arc basalt.

FUBMY v 74~ ofEiEic, #E21, MORBODfHEE
LE&Ehs, ToHBIKIcES 1E, malkhd s bic
VLT A4 NEREICOEEN S, RITZr/Y-ZrH B
(Pearce and Norry, 1979) <, #XF1IZMORBIT,
k2 WMORBB LU By L7 4 ~IAT)DREIEIC 7
oy b&Enb (Fig.bB). Y-Zr-Nb¥BIX (Meschede,
1986) lcBWV T, kB L UHEE 2 & $ICTN-MORB+
KIMERE (VAB) Offlfic7 o v b ah 3 (Fig.
6) 772 L, Mgk & & E-MORB® fHIBIC T W IGHRIC
7oy &b, Ti-VHBIXK (Shervais, 1982) T,
B 1 BMORB+H M E RS (BAB) BXUEIMY
L7 A4 r (AT) offigic, &K 2 IMORB+HIMl#E %
RaB L URBEIKKXRS (CFB) ofigicaszns
(Fig. 7).
PibofEREZF EHEE, UTDLHI1CE5,
OaNA F=KlicBF 2500 LIcEIEa v 7 vy 7
ZREGEEFNILREBIURNLIA PDNY — U
Zr/NbfE (ZE-MORBIZ ¥4 5.
QUERAL2EPHRIK T Ik, Bz v 7Ly 7 2icE&Ehn
ZYHEBLTF LI A ME, LWIFNEMORB+&EI
VLT A b KRR OfREIcE TN 5.
INSOERERETSE, Bl vy7 Ly 7 22E
INALREBLOFLI4 ~3hiEEiiRcd 3 &
FEionb, £, A4 5 —XPZr/NbfEIZEBWT
Eig= v 7Ly 7 20 HEEAHEPE-MORBD & @i
P LTWB 720, IS EFRREEE Sy 2Ry b
DNEET L LB TR s NN EZ SN 5.
L L, Al 2 B 0B 00 - tcicd, 5%, &
b R4 2 & T, BFHT O SVE S ORE

— 134 —



B NR D EPHEGEEIR o v 7Ly 7 2 OB O LRI B

IKHENE DEEZ NS,

&

ey NE Ho] e F S R R AN ER N YN T TRV NG H2) S E A
BOTHEBIZ I 3R 2 A T Wi Wi, KRBT SRER
HBEOTEN  FHERIC IO RSO wWT I v
FWcinwie, 2ADEBEXEREDH 2L IFHEIRE 3
A vk aETEE L, AEhdEsni, DEof 2L
BT 2IRETH 5.

X

Caridroit, M.,
(1985) The
in the
its importance in the
after the example of Maizuru area- .
Earth Sci. (Chikyu Kagaku), 39(3), 210-219.

Gust D.A., Arculus R.J.,, and Kersting A.B.
(1997) sources and
processes 1n the
35(2), 347-365.

FARSES « alsiE & (1980) EAHUSR OV, Hulskib
EFFUERES (5 700 1 WEXIE), HIEFEEn,
70 p.

Ishiga, H. (1986) Ultra-Tamba Zone of Southwest

Ichikawa, K. and Charvet, J.
Ultra-Tamba zone, a new unit
Inner zone of Southwest Japan -

nappe structure

Aspects of magma

Honshu arc. Can. Min.

Japan. Jour. Geosci., Osaka City Univ., 29, 45-
88.

Ishiga, H. (1990) Ultra-Tamba terrane. In
Ichikawa, K., Mizutani, S., Hara, 1., Hada,
S. and Yao, A., eds., Pre-Cretaceous
terranes of Japan, Publication of I[IGCP
Project No. 224: Pre-Jurassic Evolution of
East Asia, 97-107.

Jones, G., Sano, H. and Valsami-Jones, E.
(1993) Nature and tectonic  setting of
accreted basalts from the Mino terrane,
central Japan. Jour. Geol. Soc. London,
150(6), 1167-1181.

Kojima, S., Kemkin, I. V., Kametaka, M. and
Ando, A. (20000 A correlation of
accretionary complexes of southern

Sikhote-Alin of Russia and the Inner Zone

of Southwest Japan. Geosci. Jour., 4(3),

175-185.
Meschede, M. (1986) A method of
discriminating between different types of

ridge basalts and continental
tholeiites  with  the  Nb-Zr-Y
Chem. Geol., 56(3-4), 207-208.

Pearce, J. A. (1982)

characteristics of lavas

mid-ocean
diagram.
Trace element

from destructive

plate boundaries. In Thorpe, R.S. (ed.)
Orogenic andesites and related r0CKS.
Chichester, England, John Wiley and Sons,
525-548.

Pearce, J.A. and Cann, J.R. (1973) Tectonic
setting of basic volcanic rocks determined

using trace element analysis. FEarth Planet.

Sci. Lett., 19(2), 290-300.

Pearce, J.A., and Norry, M.J. (1979)
Petrogenetic implications of Ti, Zr, Y, and
Nb variations in volcanic rocks. Contrib.
Mineral Petrol., 69(1), 33-47.

Pearce, J.A. and Parkinson, I.J. (1993) Trace
element models for mantle melting:
application to volcanic arc petrogenesis.
Magmatic processes and plate tectonics,
Geol. Soc. London Spec. Publ., 76,
373-403.

Shervais, J.W. (1982) Ti-V plots and  the
pertogenesis of modern and  ophiolitic
lavas.  Earth  Planet.  Sci.  Lett., 59(1),
101-118.

JERRES « ARIER (1997) Mtk « < >~ bV OREEIIE.
Hnt, AT HIRRR A&, 350 p.

BRETREE « NRZSHE T « BPaioe (2011) SEXHRo
KEZHOICKE - Hiffs - HEEY) - Lo £
e - BT ROERSMT. MAGMA, 93,
19-31.

AR (2009) JeEEUEFGHIES, 1104 — 5521 R o
FHdem:. HUEME 115(2), 80-95.

BRRESR « INRAGE T« TR, 2012, SuERUR R AR,
JNPE =S840 [ sk O Py ey & FRpenty.  MUETSFHERE,
118 (#fii&), 21-36.

Sun, S.-S. &  McDonough, W.F. (1989)

Chemical and  isotopic  systematics  of
ocean  basalts: Implications for mantle
composition and processes. In  Saunders,

A.D. and Norry, M.J., eds., Magmatism In

the Ocean Basins, Geol. Soc. London
Spec. Publ., 42, 313-345.
(20124F 7 H31H=A)
(20127E10 A 19H =231

— 135 —



TA&EB% (Humans and Nature)] #ZiEHEE

I, HARE: « HaRl BEGTEEOMIRE S, FRHEE, HARBERESE, TERkoa -5+ x -4 —,
B3« T - NPOB EOEBEEZEE LT L, A& HROBMEHIRZ D &4 [HABY)S | ORS00
&W% FIRICH TG T 2B L, HREETIE2HNE LTV 3,

i, HEROLL &, A&E%@ﬁi,mﬁ%%&:z;;%4®%bbﬁﬁe,mﬁ®5%&zﬂmﬁint
Xm %?éﬁi INOEAREE T 2ESHECFREE ICES T 5 Hikim « S 285, £ 70 (AR
DRIBICTF G T 2 EHERBRDED 1WA T 5.
15 BT D EEIE L, E@%LA&E%@ﬁ%$CEE?5 F 7z, BRI NFH L, AL HROEYEED & —
=¥ (http://hitohaku.jp/) KBV T ¥y vo— FTXBETAMT 5.

A BREEN
BlaEig, TEHE] 2360 F, RIS E23BL, cholcit- TEEA#MEST 2 &, HEIREDTVIERI
SZHNFFICEDF FFEEICEET B,
1 TAEHZR] ONE
2%%F§£Z?E'WET%%$@E%% i - W - BEL, T oMEREESYEY LED L DO EEIT 5.
et O F-he
A e W CIRIBEER (M- £458) 08— 3#A, St B FofliconwTId 24, S
%A L 2R R B A — N (http://www.nat-museum.sanda.hyogo.jp/research_collections/bulletins/touko
u_seiri.rtfITIRA TR T 2 2 &, 58, FRO I E— 130G - HBInES b0 42 &, FHK - HEORHIZ
BRI 39, SZHEK LT3,
3 5 —MNFREDIEH
715 —NFEEDEFHI LS BRBRITRTEENEIET AL, 20>V TR, HEZBSIMHWELESL T L.
4 FREOXMLEE X ORWEbEE
T669-1546 JeEEIE =W T 6 TH TedEIEAT A & HAR D 1Y)
— [NEBHR| WELES Tel. (079) 559-2001  Fax.(079) 559-2007
5 el

[FE3 - Mo FRE I3, FEREBLORBICLE 2X0EFTICK->T, Mk - @E% IR, RUL 1 LoBG
Ick->CTHicsNn 3.
6 msCBEko AIEHIE
FfgD TAEBR] ~OEHOA 13, BREOERAESEIHRERZBENWRTEST 5. BROMEELISE 2 TRE
RELSHh OB ICBIEZRD B EMb 5. BHEASHESNIEREICI > LW TEBEEICZ0MEBZ B I,
e 2 K HI 4
T EfEo2
REZE2CI0BFA M SN HMNEZ S > TEHEH & L, ZH@BNE%EMNT 3.
8 HIRIERE O
EIRERS « BX « BHEB L OCZOREGEHE (7o v E—F 4 2275%) o>\, SHEMECHERS S
T T RIS D& T B,

L.

FHILLBREEFPIRDA L L, TDOROKIEZRERZBSTITY. PIRNOKRIEZINE, WEDOWEZEDE W,
10 5k

BRI 2 BRI E TCEEOAE LT 5.,

B H E

1 FERREES s F—7 - F2RENET 5.

2 XRBOOWREEFTICIALBHE (12 ThaIK) L, LB IODVWER VS, [BEXETiAREBL
NDDHZDICEFETORICHIEMTHE - 750 082D 5.

3 MEmslEemo [, &1 ] 2H05.

4 i,’(% iT SETHT CEA) 205, BAGEAE U THEBEEAARS T units (Systeme Internationale d'Unites)

KHES. 722 L, HRHTEHAIN TV S 6D TR T,
5 [ AR TEAOMREERVT, WHETZHHT 5.

C EROEXR
1 RFRX B L U

JFRE I i, 1‘%35'1~EJ:U\ VESETLAT S, ATHT 2FEBE L ETE DT TAXLDRKICE &0, A

AlLiznwZ &, 2ol OKREKIZLTFOO~ODIHE T 5.
@ﬁﬂ%)’(@?%ﬂ &, FIX A MV ENXCETZIRA THRIT 5.

FRE1WE, Alicsvy=vr94 v QOFELN), fitWwTery s ) v 7 LTERHE FEL, FCRHE KX
FHEyAEAEL, IKHO T TN & L TRISGRE « BrfEll, 39S0RR « A A2 E <. e-mail 7 F L 2 OFE#
LT BEEIT3, HEE Teorresponding authordiE# & 2D 7 N L X AW AREHID % 12309,

@¥EXES (Abstract) WX F—7—F

JEREES 2 MOENITIE2008ELIN DS (Abstract) %i2 L, EEOD TIC 6 DLNOETFED+F—7 — FEDIT 5,

W EFHFZOFFICBVWTIE L WHEIC LTl 3.

9

ONXEE

@zgl;ﬁi‘@?kﬂl, W ONEETRICE & D A00FLINOFIEE A2 5.
AFFHEIWBEPSHFEZIHD 5.

O i

B'(%%{ﬁ@ﬁ% B IASCR E RO & U, BFZEBIREE DLz > W TR O RRICEEEK T 5.

— 137 —



2 WG - B - ToOfth
SR X ORBITHE > 7RG &, PRlOBBUTHE - 7 FRR D &5 Sip ke, BREVERT 22 ehTE S, "=V
FH c IOV TREF R EFIL., 2othioFEy, O~ODlHE 2.
B DORREICIE, 154 b, IXEEEZIRA 5.
OF-E R EE L.
QMXEEELF—7—F
RS 2 fH IS 3400 FLIN O EE %L L, EEODO M 6 DLINOAARE+ -7 - FZ21 5.
@A JFEwmX E[E L.
@HEE ER L L.
®CHk

D FERRRAKEEEAH

1 BRI, A4dHRRICEEEEX T, 11T740F X250T7& 4 5.

2 WXHEHEF, AdFHHRIC2TEL, (TR Y T rvr—2L9 3

3 AxXoE, HiosA tvidTyy s R—WR) FRiCL, Zddk, fialhieEl, 1iTBLwixXEELEXL
&, FAEMIEI2IT, SR 1T 5.

4 TmeHioTvy s GR—Ib F) TR (B BEO MY ©, FRdds4 50 v 7 (EF D IRKO T LD
EERFEENTOSDET S,

5 KEAEANDKE »AEZFEREO LA RS,

E KERDEZXH

1 MEEAXHIZANTICENENIHKICEE, NEVLDIFA 4ROV ERKICAES

2 BHEAZNMELTEET IEES, TOEE CHRIARERSETF7 » A v E LTIRET 3. &5 WIEHIREHD %4 2
EB5F5CL ATy RL, AULEBIKICEES. 58, TAEHER] OHRIEHO ¥ 1 R ZEKRTITX24 cmTH 5.

3 MEOHMIZAARLINE T 5.

4 MEOHEX (F+r7vav) d, NETEICHHRICE &0, AXOBICDT 5, 3iHIE, FICE 72 133 Talh
T2ZE, WEENLTAILEETELEN, WFNLOAEZEHT 2EAE, —WXbhTc3E—%2E52E, £1K
HhoEHSEREZOHWIcERONS, 72750, CoESb—WhTiIf—d3 52 &,

5 FhZFhoNEHIC-x, #AG LIcES, FEELBLIOHYEM/NREMT. /I RImELTEE L, EBolks
35T &,

6 AXdcs|HI N OKFEAERL TR o n,

F @Eos A
KX OGIRROFNHES. £, 3ZLEO DI>WTIE [—fih]) £73 [—et al.] &9 5.
/NI (1889) (& T vz o FARI i EFEA 72,
—HEMoEE EEZ SN b (B, 1951, 1953a, b).
NS DOWFE (5, 1888; /NI, 1899; /IR, 1923a, b) 1tk 3 &
A e R (1961) 13—
— W oDt E LIk L3 ETHEN S (Schoener, 1979; Stephens and Krebs, 1986).

G X Wk
1 AXESICKERICBOTHIH LSk T3k & L TASCRIC—FEL, FEEEBT VT » Xy MEEE S X
SWHNT 5. [A—FZFICLPHXIIESOHVIRE L, FHFEORICOVTEETORIT/NKTFDT VT 7 Ny b
(a, b, )22 TKBITEbDET B,
2 XENEAN B LURERICIHENbDIZRY, posHIN/cbD0LTEERHR LS TREE STV,
3 UMM IR TESC E I TR E DS 5. TNidoplicis 5 - TEddid % T &.
Berggren, W. A., Kent, D. V., Aubry, M. P. and Hardenbol, J. (eds.) (1995) Geochronology, Time Scales and Global
Stratigraphic Correlation. SEPM (Society for Sedimentary Geology), Tulsa, 386 p.
f”£%;§ 1%« RERFIE (1998) D, doK 4% « & B W), dAEIoRFL HEY O - 2 HeTE
, HE, pp. 38-59.
Higo, S., Callomon, P.and Goto, Y. (1999) Catalogue and Bibliography of the Marine Shell-Bearing Mollusca of Japan.
Elle Sci. Pub., Yao, 749 p.
Matsumoto, T., Morozumi, Y., Bando, Y., Hashimoto, H. and Matsuoka, A. (1981) Note on Pravitoceras sigmoidale Yabe
(Cretaceous heteromorph ammonite). Transactions and proceedings of the Palaeontological Society of Japan. New Series
123: 168-178, pls. 22-26.
MBS « BREBIESE (BR) (2000) dTaéo7blrE. KRS, e, x + 395 p.
FEIRIEAD « RATHTE A « (e =5S (1996) MiA it o UE R, HUEME, 102 (2), 73-83
EACKEER (1996) diic A 2o FEsh, domkhiis, Hal, xx + 152 p.
Waller, T. R. (1998) Origin of the molluscan class Bivalvia and a phylogeny of major groups. In Johnston, P. A. and Haggart,
J. W. (eds.), Bivalves: An Eon of Evolution. Paleobiological Studies Honoring Norman D. Newell. Univ. Calgary Press, Calgary,
pp. 1-45.

4 F—LR=VHITHONWT

WWW ETRABENTVAE R — A=V EDSBR « HMIc WMo T3] ELTh—ax=YFF
LVZEEHT 2D ET 5. 2L, ANEEVBPESLTH X « HEZENPDFIERD & S it = VD HEE L 2B T
BRI E TV A EE IR — RO Xk & FRRICA TR HO b, HMEICEE L, F—2x=Y7 FLXEZMALE
T K » TEGROIRICRT T &, B8, B - HN L, ZHEHOEETT /A TEbFc—a=VIC[R3

— 138 —



A EBE A (Humans and Nature)

REERREEN—F

REFAR = A =|
x & M X
® X

ST BNV (FI3:203XF LIA)

2R (O%EDIT+5) [RERX #iH WME BHR T )
EE5 4
ERERE T
Frr-K4
Tel.
Fax.
E—mail
AX: ® Xk : )
[RFERE - ® X -F=DERER: ®
fTz&: ®
[ L5'¢ 26, h5—K-Ehk: "
Al Rl ER £ B HELET,
EXREDIRR 1. Native speaker DRFEEZITTLVS
(O%FDIT5) 2. EXKREESHOREZEZIT TS (E14 )
3. TDth( )
ZTDMDFHE

BE, TAEBRICHBESNZRXIE, AEBRDENEDR—LR— (http://hitohakujp/) [CIBESNFET .
BEEEZFTEABRESTHESE, BENECLVEIICERITHRELSFEOLET.

— 139 —



HEBZBROE

[ANEHR] 13205(2009)% & » THFFIRIC X B iR « B2 T L E L7, 215(2010) LA
FETROA LD, A—bR=V
http://www.hitohaku.jp/research collections/bulletins.html
MOHHIZY Y v - R TE5 LI ->T0ET. BB [AEHR] 20520090 HEEIEK T
bBHIOH Lk DI, F3EE [Nature and Human Activities| 3125 (2007) & xf& 5 &
L, 2008 old TAEHR] LA LE LA, Lad-> TEGHITVWTE, 5% b5 &
EXGR X E E bl TANEHA] KigEiasnE .

Important Notice

Our official journal "Humans and Nature", originally published as hard copies and
distributed by post-mail from our library, was entirely converted to -electronic
publication, beginning with no. 21 in 2010. This and all subsequent issues can be
freely downloaded from the journal's home page:
http://www.hitohaku.jp/research_collections/bulletins.html

As was already announced in 2009 on the back cover of "Humans and Nature" no. 20,
the former English series "Nature and Human Activities" was ceased publication in
2007 with no. 12 and incorporated into "Humans and Nature" from 2008.

Therefore, "Humans and Nature" now publishes articles in both Japanese and English.

[ANEBAR] B35 IR s L 7cims « et « ERHE, LMoL A I/ ERICOWT
Thmhzwicliss L, idLTE#HVALE T

wEE BFRRE « 707 7> Xy MIE)
R, RS T, BRSO IWOOKR, =,
HiFO A&, KETA], REEY], HhEE FMEEX

A& H A #5235

20124F12H 25H  ElmI
20127E12 2508 AT
Fer7 TR AT AN & HAR O Y
T669-1546 JeEIR=MHMyrEMNT 6 T H
FEATHSEL 1008
Elgl = = 2 A b bR

— actually published on 25 December.2012 —



Humans and Nature No. 23

Original Articles
HATTORI, T., MINAMIYAMA, N., and KURODA, A.: Phytosociological system of the natural
Tucidophyllous fOrests in Japam «++ss«sssssssssrrmeetmmmttet ittt
UNO, T., UNO, M.. and WADA, T.: Factors affecting occurrence and abundance of the ghost crabs
(genus Ocypode) on several sandy beaches in Shinonsen-cho, Hyogo Prefecture, Honshu, Japan -
MATSUBARA, N., and SAKIYAMA, T.: Reexamination of "ancient ripple mark" designated as a
prefectural natural monument, preserved in the Miocene gravel bed in Shimonohama, Kami-cho,
Hyogo Prefecture based on facies analysis «wrrerrrerssrrrrmrrresmmmmsmiiirit i
MAEHATA, T., and EZAKI Y.: Establishment of a stable local population of Great
Cormorants Phalacrocorax carbo in Hyogo Prefecture - - oseessrsrmmmmmmmmmmiiiiii,
Reports
MITANI, M.: An attempted exhibition-commentary system being understandable to persons with
COmmunicatiOn-diSOrderS by the DAISY .................................................................................
ISHIDA, H., TAKEDA, Y., SHIOTANI, T., and HATTORI, T.: Effect of sika deer (Cervus
nippon) on a Quercus acuta forest on Mt. Yuzuruhasan, Awaji Island «ocoeoeeeorreeemeeeenee
MIYAHARA, Y., TAKAHARA, Y., and KAMIUE, S.: Investigation of measures against hot
summer for energy reduction and temperature stabilization in the New SUBARU Experimental
DULLAIILE  #vvreesermrreeeesmse e e et
KINUGASA, J., ONUMA, H. KAWAKAMI, N., and KAKINOKI, S.: Records of three bat
species captured in Mt. Hyonosen of Ohya-cho, Yabu City, Hyogo «reroerererrmerrmeermeeeee.

Data
KOBAYASHI, F., and WERNLI, R.: Late Jurassic to Early Cretaceous (Kimmeridgian to
Barremian) foraminifers of the Southern Jura and Saléve Mountains, France «-:-e-eeeeeeeeeeeeees
SUGAMORI, Y. and KOIZUMI, N.: Geochemical characteristics of mafic rocksin the Kunisaki
Complex of the Ultra Tamba Terrane, Hyogo Prefecture, Southwest Japan «:oceeeeeeeeeeeeeeees

Instructions for authors ...................................................................................................

Form fOI' Submission ......................................................................................................

2012

248 ®1-012A4

31

39

53

61

69

81

95

101



