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An early Middle Miocene flora from the Igami Sandstone Member of the Yamagasu Group
in the eastern Nara Prefecture, Japan

Haruyuki Ina*, Koji Shibata ™ , Takashi Ichihara ™ and Atsushi Ujihara ™

(Abstract)

Plants from the Igami Sandstone Member of the Yamagasu Group in the eastern part of Nara Prefecture consist of 9
species of conifers, 39 species of broadleaved trees and one species of monocotyledons. The flora of the Igami Sandstone
Member is a typical Daijima-type flora including a lot of evergreen broadleaved trees of Lauraceae and Fagaceae.

Twenty nine species of the 39 broadleaved trees have entire leaves. A leaf-margin analysis of constituents of the flora and
a climatic interpretation of their modern representatives suggest a subtropical climate as the climate during deposition for
the Igami Sandstone Member. This is correlated with the flora of early Middle Miocene Shukunohora Sandstone Facies

compared with those of stratigraphic subdivisions of the Mizunami Group in Gifu Prefecture in the eastern Setouchi region.
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fEREHRE STy, [EEXE] oWLmEE
£ DRRERA, RKDOZEOBNHERY & Bbd
5 (GEHEIED, 1960). KRR ORI ET
HREEZ LN TS (SH-RAJI, 1980; KA -
45H, 1992).

EHtR &SRR

HEMALA I (S X OFREFRTRERT 1.8
kmo, [FETHE FREBEWAOBERMNLICS 5 REER
BVWoZE (1K) TRESKL. (LRRER AN
EOUAEEEOMRM Z 5 2 ISR Y. A TR
Sy 25m DIEHHEA T SR DR EH AN
BICED. F0LIZESH 75m OFE RIS EEE 0
BAMRTELS. HiIgaBEIREEZELL, B
BEPt., FEHAMEHBIEIBL IREYE & OEIK
BOWELREDHER G2, HWHKEREIKE
Brit. MY bAIEE A EREO LEICAEY
RS 2m DHBORIKEB N OEONT. JORIKX
EBREIBOLREWES a0, MREROEET S
BIROBIKENS 2D, 2HOMKL T IV FNEOHEE

SRENEG - R & KE &

W Negoy
Osaka Study,

’2?- Area

17 \/ 34'N

F1R. fbaEh.
Fig. 1. Map showing the fossil locality.
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Acer palacodiabolicum |22\ CIXHE - F 72 13 FEEEHER
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Fagaceae (7' 7 #t) @ 2J% 4 7, Ulmaceae (= L %})
& Anacardiaceae (7 )V F) O 2 JE 3 A FNI K.
ORI 1 ~2 L) 2 5.

Lauraceae (7 A/ ¥ %) O Actinodaphne nipponica,
A. oishii, Cinnammomum lanceolaturn, C. miocenum, Machilus

nathorsti, M. ugoana @ 6 &L 4k T, BRI ~ 0
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Table 1. List of plant fossils from the Igami Sandstone Member.

Pinaceae
Abies nsuzukii Tanai
Abies protofirma Tanai
Picea kaneharai Tanai et Onoe
Picea ugoana Huzioka
Pseudotsuga ezoana Tanai
- W Tsuga miosieboldiana Ozaki
Taxodiaceae
Cunninghamia protokonishii Tanai et Onoe
Taiwania japonica Tanai et Onoe
Cupressaceae
Calocedrus notoensis (Matsuo) Ishida
Salicaceae
Salix ksuzukii Tanai
Juglandaceae
Cyclocarya ezoana (Tanai et N. Suzuki) Wolfe et
Tanai
Fagaceae
Castanopsis miocuspidata Matsuo
Quercus mandraliscae Gaudin
Quercus nathorstii Kryshtofovich
Horizon of the Quercus praegilva Kryshtofovich
fossil locality Ulmaceae

Sonf Group Ulmus longifolia Unger

Ilgami Sandstone Member

Ulmus miopumila Hu et Chaney
Zelkova ungeri (Ettings.) Kovats
Magnoliaceae
Interbedded sandstones Magnolia miocenica Hu et Chaney
and mudstones Menispermaceae
Diploclisia notoensis Ishida
Sandstone Lauraceae
- Actinodaphne nipponica Tanai
ezie] Conglomerate Actinodaphne oishii Huzioka
. 2 Metamorphic rocks of Cinnamomum lanceolatum (Unger) Heer
] **4 Ryoke Belt Cinnamomum miocenum Morita
ottt d Lindera gaudini (Nathorst) Tanai
Lindera sp.
Litsea sp.
Machilus nathorsti Huzioka

%2 . [ X OFREMSEMNEICBT 5 ILHBED Machilus ugoana Huzioka

A Saxifragaceae
E2NER Deutzia sp.

Fig. 2. Columnar section of the Yamagasu Group at the collection Hamamelidaceae
Disanthus sp.
locality in the Soni area. Parrotia fagifolia (Goerppert) Heer
Rosaceae
Rosa usyuensis Tanai
sy g s e % . . x = e Legminosae
B0y THREBE L LEZONDHETH Gymmnocalodus miochinensis Hu et Chaney
Gleditschia miosinensis Hu et Chaney
Milletia notoensis Ishida
Quercus mandraliscae, Q. nathorstii, Q. pracgilva @ 4 & Podogonium knorrii A. Braun
DR ‘ Robinia nipponica Tanai
ERRE T, R BT ~ AT I o A - 1Y Sophora miojaponica Hu et Chaney
Buxaceae

WAL EZEZONLbDTHE. T2, HEIL Buxus protojaponica Tanai et Onoe
Bl b Parrotia fagifolia 72 £ DBIE R RBEXTL L O FTHGHRG A

Pistacia miochinensis Hu et Chaney
4 Cunninghamia protokonishii, Taiwania japonica, Rhus miosuccedanea Hu et Chaney
W & Comlng P ! /4P Rhus protoambigua Suzuki

Calocedrus notoensis D X 9) BT ADETER b & E N Aquifoliaceae
Ilex ohashii Huzioka
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> > - A laeodiaboli End
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BOWENREMHRICBIT A I NEF COERIE, BiE "Alangium" aequalifolium (Goeppert)
Kryshtofovich et Borsuk
& FEIE TS SAH DREFED H T 5. Cornaceae
e . . . Cornus megaphylla Hu et Chaney
P A EERE O MY EE 21X, Pinaceae (¥ Y F}) Styracaceae
e g . . bassia Tanai et O
D Picea kaneharai & P. ugoana O X 9 7 J&15 75 i3 #|2 GrizfggaQVOtoo assia Lanan et noe

EHL TV LHEESI NI VPEGEI NG, & Bambusites sp.

Tuff

Yamagasu Group

Conglomerate
Member

%. Fagaceae ( 7 F %} ) O Castanopsis miocuspidata,
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No2HIIFEFLADOAI L o TRES N, EDHAD
Mo TWiWEPLTIUE, BEDOSHD 5N
Lo TEHBEINTE T REEED S .

AR ASE > - 7= WAL £ 13 Pseudotsuga ezoana
(58 1) T, KW Machilus ugoana (251&),
Tsuga miosieboldiana (21 1), Quercus mandraliscae
(20 18 ), Bambusites sp. (18 18) Tdh 5 (HF2%).
Pseudotsuga ezoana % W%, R L THET T2\,
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£z B

1. ik

AR =AY ILEEAETO D EERD
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TEEREETLE, AMEYHOSFRERIFE LS
HEHEROSEY#ET S ETEMTH L EEbN
5. SREROEZEIIMA (1989) 121V, RAFER
FEROAMEEMbTIEEFZLL, AMLETHY 2055
SRR L EHRRAIR S Db 0IdekkE L, FE RS S
HEORYEEOLER 9ED ) b, &RELROM
228 FET, EFERIIT2%TH -7, Wolfe (1971)
W EAUE, OISR AR DR RE O SRR EERIC
ML L, BRO—HIN 2 FEX T TIREEATIZEY S
(RIF, 1992).

—77, PERBEREOWEYH 2 RS LAk
ATAR R BUERE L, THRT H AR OB R T U

Fo2R PFHARUEHEOEMILODELE.
Table 2. Numerical abundance of plant fossils from the Igami

Sandstone Member.

iza AR %
Pseudotsuga ezoana 58 20
Machilus ugoana 25
Tsuga miosieboldiana 21
Quercus mandraliscae 20
Bambusites sp. 18
Sophora miojaponica 15
Zelkova ungeri 14

Machilus nathorsti
Quercus nathorstii
Quercus praegilva
Calocedrus notoensis
Ulmus miopumila
Cinnamomum miocenum
Litsea sp.

Rosa usyuensis

Milletia notoensis

Rhus protoambigua
Styrax protoobassia
Picea kaneharai

Picea ugoana

Rhus miosuccedanea
Abies protofirma
Lindera gaudini
"Alangium" aequalifolium
Cornus megaphylla
Abies nsuzukii
Cunninghamia protokonishii
Magnolia miocenica
Actinodaphne oishii
Lindera sp.

Disanthus sp.

Parrotia fagifolia
Gleditschia miosinensis
Podogonium knorrii
Buxus protojaponica
Acer palaeodiabolicum
All others
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(72%) &, FiRBH OmERG SHOEY R O 2k
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Table 3. Percentages of species which have entire-margined leaves
in floras from stratigraphic units of the Mizunami Group,
and percentages of common species between the Igami

Sandstone Member flora and the floras of the Mizunami

Group.

HIRBREDIB X5 Z EONEMEE | SRIER| (i) S ED
TR OB %

R OREEE 30% 35%

TEIRR AR DA R 2 61% 52%

el g o EE S 11% 11%

LI BF PR DA A 3 26% 27%

PG O R (B LEmE) V) | 39% 41%

I3 e B DR R ©) 8% 23%

HLEEDLE (%) =C CGHEREOR) /N UhSVESEEOEH) X100
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Fig. 1
Fig. 2
Fig. 3
Fig. 4
Figs. 5, 6, 8
Fig. 7
Fig. 9
Fig. 10
Fig. 11
Fig. 12
Fig. 13
Fig. 14
Fig. 15
Figs. 16, 17
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Fig. 19
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Fig. 21
Fig. 22
Fig. 23
Fig. 24
Fig. 25

BT - SelG - TR R - R

Abies nsuzukii Tanai

Abies protofirma Tanai

Picea kaneharai Tanai et Onoe

Picea ugoana Huzioka

Tsuga miosieboldiana Ozaki
Pseudotsuga ezoana Tanai
Cunninghamia protokonishii Tanai et Onoe
Calocedrus notoensis (Matsuo) Ishida
Taiwania japonica Tanai et Onoe
Cyclocarya ezoana (Tanai et N. Suzuki) Wolfe et Tanai
Castanopsis miocuspidata Matsuo
Quercus mandraliscae Gaudin

Quercus praegilva Kryshtofovich

Ulmus miopumila Hu et Chaney

Zelkova ungeri (Ettings.) Kovats
Magnolia miocenica Hu et Chaney
Actinodaphne oishii Huzioka
Cinnamomum lanceolatum (Unger) Heer
Cinnamomum miocenum Morita

Lindera sp.

Litsea sp.

Lindera gaudini (Nathorst) Tanai

Abies nsuzukii Tanai

Abies protofirma Tanai

Picea kaneharai Tanai et Onoe

Picea ugoana Huzioka

Tsuga miosieboldiana Czaki
Pseudotsuga ezoana Tanai
Cunninghamia protokonishii Tanai et Onoe
Calocedrus notoensis (Matsuo) Ishida
Taiwania japonica Tanai et Onoe
Cyclocarya ezoana (Tanai et N. Suzuki) Wolfe et Tanai
Castanopsis miocuspidata Matsuo
Quercus mandraliscae Gaudin

Quercus praegilva Kryshtofovich

Ulmus miopumila Hu et Chaney

Zelkova ungeri (Ettings.) Kovats
Magnolia miocenica Hu et Chaney
Actinodaphne oishii Huzioka
Cinnamomum lanceolatum (Unger) Heer
Cinnamomum miocenum Morita

Lindera sp.

Litsea sp.

Lindera gaudini (Nathorst) Tanai

i

(FRTEFK)

(All figures in natural size)
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Machilus ugoana Huzioka

Machilus nathorsti Huzioka
Gymnocalodus miochinensis Hu et Chaney
Podogonium knorrii A. Braun

Buxus protojaponica Tanai et Onoe
Disanthus sp.

Deutzia sp.

Rosa usyuensis Tanai

Milletia notoensis Ishida

Sophora miojaponica Hu et Chaney
Rhus miosuccedanea Hu et Chaney
Rhus protoambigua Suzuki

Ilex ohashii Huzioka

Acer palaeodiabolicum Endo
"Alangium" aequalifolium Tanai et Onoe
Styrax protoobassia Tanai et Onoe

Bambusites sp.
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(All figures in natural size)
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