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¥ —— ¥ Brachyphyllum obesum , AR, LER, b, FHUEHEE, miiiamEd

YABE, Atsushi and Masateru SHIBAT A (2011) Mode of occurrence of Brachyphyllum from the Lower
Cretaceous Kitadani Formation of the Tetori Group in Fukui Prefecture, Central Japan, with reference
to its paleoecology. Mem. Fukui. Pref. Dinosaur Mus. 10 : 77 — 88.

A number of coniferous leafy twigs of Brachyphyllum obesum with uncertain affinity were recovered
from the Lower Cretaceous Kitadani Formation, the uppermost part of the Tetori Group at the Kitadani
Dinosaur Quarry in Katsuyama City, Fukui Prefecture, Central Japan. They were dominant in fluvial
marsh deposits with Podozamites lanceolatus and a few were yielded in crevasse splay deposits that
overlie floodplain fine deposits. On the basis of detailed observation of their occurrence, as well as
sedimentary facies of fossil-bearing strata, they were interpreted to have been derived from floodplain
vegetation near the site of deposition. The species probably have replaced the vegetation dominated by
ginkgos and Podozamites reinii in the typical Tetori-type flora of the underlying strata, and became
dominant in the floodplain vegetation under warmer and possibly drier climatic conditions during the
middle to the late Early Cretaceous.

LIz

Brachyphyllum \ZWEFERICEF] U728 38 %2 Fro v 4
RSB S DILER T, FUICHERS L7ZIRIE OZEIZE W
WEEEI 2 0ES 2 & T S s,. AEiddeEekae
DICEHOHAER D SRS L, AER R oM

2011426 H 20 H2fF, 2011 4F 10 H 4 H3Z 3L
Corresponding author—Atsushi YABE

Fukui Prefectural Dinosaur Museum

51-11 Terao, Muroko

Katsuyama 911-8601, Japan

E-mail : a. yabe*dinosaur. pref.fukui. jp

(CZFA@ITEZTIANLIEZZ W)

7

PHRBFHMICEOVWTEZ L oA REBMEINTE L

(Kunzmann et al, 2004). AJEOFEHIZ, FLE3 5 Mk
DERRRAER, EOREMNEORBIES VT, BAED
F >~ 37 A FF (Araucariaceae) I8 T % b O (B mamillare
: Harris, 1979 ; “ B vulgare” : Stopes and Fujii, 1910), <
F#} (Podocarpaceae) (B, tigrense : Archangelsky and Del
Fueyo, 1989) ®Jn#»t / %} (Cupressaceae) (ZJ&T
%5H 0 (Alvin, 1982) D1FA, HAEMIZER L 72#GHA O
r4a L ¥5 4 7H (Cheirolepidiaceae) (ZET5H D (B,
cruces : Harris, 1979 ; B scottii: Kendall, 1952) 2381511
TWwa, X5, 29 LA 5N wzdIiZiELw
HaPEo200wdbodb L bbb Z0kHiC
Brachyphyllum \$WH S5 AN TNV —TTHHIZH
Mbod, LIFLITAmESREE L OMENRmSINTE 2
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Fig. 1. Locations of Brachyphyllum from the Kitadani Formation

of the Tetori Group in Takinami River Area, north of Katsuyama

City, Fukui Prefecture, Central Japan. A, Kitadani Dinosaur

((Quarry (this study); B, An outcrop reported by Yabe and Kubota
2004).
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Fig. 2. Stratigraphic columnar sections of the Kitadani Formation
in the lower part of the Kitadani Dinosaur Quarry (A) and the
outcrop reported by Yabe and Kubota (2004) (B), showing
stratigraphic levels of fossil-bearing strata (Br-1-4). Leafy twigs
of Brachyphyllum were dominant in alternating laminae of
mudstone and fine to very fine-grained sandstone. md: mud ; ss:
sand ; cg : conglomerate.

VO FEBA MR D O GRS & W72 B, obesum \Z[F%E L7z
(Yabe and Kubota, 2004). 3 S 13db @izt s h s
W7 V7 &Moo g TRIFEINCAEMAH O ZAL RO b b
Zens, REOWMIDTFIUEREOMERAINEZ - 72&
BEORBALRLE B LIGRENT 2 L Z 272 LaL, enE
P OMEINIALAR DT I —HORE o220, FFEH
EDO L) BREBICATTLERT, YRofEOHhTED
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P#E (Kimura, 1975) & ORAEDBEWIZH ERT 5.

AWFFEO T AL, A TACHIBIALE 3 2 BT AL
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% (Fig. 1). 22 TIRIEY 2 9 ROME AT 2 ANEA
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PEEL, BARBIERUEIOL— T ¥ 7 KREFHEICBWT
il 2» & B 11272 2 B3 CHERE L 721088 T (Otoh, 1998),
ALK DI, AE, REOKTEHICX S 3h D (7
M, 1961b). AR IZARE M E R & AR a5
fiLTwa (FiH, 1958, 1961a ; Sano et al.,, 2008).
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19894F  (CERILAE) DIRE, EHNISZim oI I8 T
TAARBERE Lot s mH R e s L O
AR WEICL > TEO O, ZoOHE, 20
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Azuma and Currie, 2000 ; *F111, 2002 ; Kobayashi and Azuma,
2003 ; Azuma and Shibata, 2010 ; #&1, 2010 ; Lee Y.-N. et
al, 2010). —J5, FEMALATIZDO W, BiES 2 THUI sk
WA A ARMATEREOZER (Kimura, 1961 ; Kimura
and Sekido, 1965, 1966, 1967, 1971, 1972, 1974, 1976a ;: Al
BHE RS LR, 1978) %, RulifEhieafE

(Kimura and Sekido, 1976b, 1978) 7 5% < OFEASFE#IR
HaINz0IZH L, KEr o4 < oMY LA ERT 5
LiZmonhTwzzbon (#%iEiZH,, 2002), H7R-GLikz
Mo 7oA LB TH o 72, Ao LA otk 1%
Yabe and Kubota (2004) 25#)&TT, ZOHTH SIS
W BRI AT 2 AR5, FRUEHE»SDbDE LT
1313 U T Brachyphyllum ODALE % i L7z, 72, Kubota
(2005) 1ZAbE B © EAlEEFH O LIS LA 2 ek L,

ZIREO)HMJ(T%E%%H&LK
e b MBI IS I 5 AL ir’éioct%zmm
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5. KR, #BfiheLEAT, k%b:”?’*@ﬁ'ﬂqﬁ@%%?%
TEHR L, Atd SIRE O EHEREY 0 18 TR
oD, AT E ZDORE ORI TH 5 (Figs. 2,3-1).
HARLER Y I LI LISFHEEI Y o 2 Mba  (Fig. 4)
AR (Fig 34, 36) RO LND. 72, DM
Z WA 22 332 A0 O D Ik 0 B WHU S S A, Ko
e FHEE M OB Rk AEDH, K OB R A DT D,
W 7 V2= VMY AEFN TV BEAETH S (SEH
%I, 2008).
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E7o BARIEZ2 (1982) \EATEOILARERE 2 3k )7 KT
HEM oA OLATESE (HIRIE 2, 1979 ; Ogasawara, 1988)
WL, MBS KREREOT Y€+ 4 O
HEIER 2 HEDWT, Bl H il O Hauterivians» & Barremian

L7z —J Isaji (1993) &, deBm@h o 1cEshs:
H YA H M Mppononaia ryosekiana (275 H
L, %S LI ROBEAE T ERE I 5 M1
O (Matsukawa, 1983) 123D WT, ZDHEMN%E
Barremianf2 12> 5 Aptianfij ] & L72. %7z, Kozai and
Ishida (2003) (&, PUEIH 525040 2 PRI ERE D AL
Eﬁ%k DRI FEDO T, N ryoselﬂana VR B | e
WA > S % Barremian B > M AR OO BESE L4 HE L,

Yabe and Kubota (2004) 13 Z D% 2 #H L72. N ryosekiana
HIRANCHE S N2ERE TR, ThofERE»S 72
V7%  WEMRE LEE A5 b BarremianZ /R 7 v €A
PO NIZZ LA S FEERR, 2009), HAETIE
BarremianlZx It EN A Z EBHLNIZEN TS, £,
oL { &b —#A BarremianlZ & I & % 0] fE
M, o 7 0 F % #ET L 72Kubota (2005)
WCEoThiEMIhTnwb

o, AMAEEHE,smE SN T Y EF A MEA

(#21#, 2007 ; #&)111Z A, 2007) 2 & - T, AfEHEER: L
EBOAEARAHY Hauterivian %% & Barremian gz .52
EPHS I NIz F72, MEEA (2002) I ETFEUIN L
FHIR 205 A FRUB O R E T 2 MG L, RE
U OIS T P ISR O S R R SRR b /- &
Ea, Al BT T ChAERL DR —8—
70 vC34n (B L Z118-84 Ma) £ 9 H<, Aptiant¥
VRSN A EERL WS, ZhsnF— 213k
J& ABarremianil 4725 2 & 2 B LR WA, kL, M
ryosekiana % W3 5 E O HE (Nakdong Formation)
R, RN M AR LALARE & 0 A I T &
B RBABOWETIZETEINLBREET VI b, 118
Ma (Lee Y. 1 etal, 2010) 3 & 1’1175 Ma (Kusuhashi et al,,
2006) &\, PEREZ SN TWz X ) HEWU-PHEMRD
MEINTVELD, IR EOWKEEY LA ZIE#EE L
7ERBRAAERICOVTIE S SICHGEALETH 5.

BB L BTk

AW TlE, BEfbas#Ey (Fig 1, Loc. A) 250
T 5B IZB\NT Brachyphyllum O EREZ /R L, b
FxELaf-Aba ok b Efbaofa#, LR &r ik
F L7, AL Yabe and Kubota (2004) 3t L7242
IO (Fig. 1, Loc. B) &£ 0 #5800 m F g2 L& §
4. YU F TS B N7z Brachyphyllum (36555, 25
F A TR AR B X O AR i A A 255 Jits L
AR CRE S -

By ToORAEZ, KEOME Y 3 VRl EE%E H
WTCHIEmZ I LR ofbAziRET S Bk %}iﬁ
W (BIEA, 1991), ﬂﬁ@ﬁi@ﬂiﬁ@ I3 Al R IR % HE R
B BATo 72 (FRIEIZ 2, 2002 ; SEH - $21E, 2008). %WT
KEY ENGAEN Y —TESINEY L, St
GIEINIACAOEMZ ML 7. Brachyphyilum ¥EAR O
% QI/NEIDVESEDBIETH DD o 727280, B e g iEs
BETELRWELH 7. TD72, Brachyphyllum &
flff & OILPERIRIE, [ HEICHRT 2 EEZ N D A
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Fig. 3. Kitadani Formation in the Kitadani Dinosaur Quarry. 1, Entire view of the quarry ; 2, Lower part of the outcrop showing greenish-
gray sandy mudstone that is overlain by the alternating beds of fine-grained sandstone and mudstone (Br-3); 3, Close-up of the
Brachyphyllum -bearing strata (Br-3); 4, Surface view of a footprint-bearing horizon at the upper part of Unit 2. Black and white
arrowheads indicate locations of one large fern frond (Fig. 3-5) and in situ trunk (Fig. 3-6);5, Occurrence of a large fern frond
(Cladophlebis exiliformis ); 6, Top view of an /n situ trunk. An arrow indicates the center of trunk ; 7, An exposure around Br-2 (arrow); 8,
Close-up of organic rich dark brown sandy mudstone of Br-2.
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foot print?

Fig. 4. Polished cross section of a slab derived from Br-3, showing
alternating laminae of very fine-grained sandstone (white part)
and mudstone (dark part). A depression at the top of the
sequence filled with sandstone is probably a footprint of
terrestrial vertebrate. White arrowhead indicates relatively thick
very fine-grained sandstone yielding Brachyphyl/lum leafy twigs.
P09-596.

T TOMBIIIEDONT WD, BB, AW T AR
TR RS (FPDM) [ZIUE S LTw 5.
P09, PI0 BX N R2KETIEX U F 2 HF 5L, HWMbAz &L
i (AF7) I L TRERICE 2 72 IREFES TH 5.
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SEPI T IRICE N3 2 AL B8 O AR IR % Fig. 2A127R
L7z, Brachyphyllum & A& VBr-1,2 3, 4& L7 4 @ik
MHEML, ZNEN 3 M, 6 5,380, 18 Eo iz, F
72, Br-22Br-3 OB o oA lE e S b WA 2k
LA 1 HEON TV 5,

JEE 3 m#& iz A MU HERR Y T 1 O AHRS 1 72 A HEAR AH
i, TS, BEOFRHiRE GURIKOECEED S
Bl E iRk 23 2 REHREY (Fig. 3-2) 13#b
5L b=y & 1, JREHEREY & AR R ~
RS ADOMRE %) HREIICIEE Y, R oRRe LA n
UMk~ R a2 T 5 200 Rk AL =
v MIETID 3DICK G S5,

=y b T REOMBHER L, AN Z R
Ta—VEEN, FRICAY v UL RHBIESNG.
EHHRAL L=y FIIETIOREE % 23 s & fk~ i
Wb e oM REE (Fig. 3-3) 121, kAR LA (Fig 5
1, 53) R4 (Fig. 57) DIFd, L oWWibar & E
NCTws, ZofMEREHBIE LA >T, 1)y FIVEH
HEEE L 72RO A & AR OB VIRE O EA & Wik
L, LHICWEIEL 2 2E07H 5. HEOEREOJRE

WIEREO LI LA KMo v 3o (Fig. 3-5), ¥h
W2V A b (Fig 3-6) 25iRd b7z,

=y MIETTE T, BEVPLDVIRET, WEOER
A, WENLHEDRNMEAMDSEDH L. KL=y PO
EERCIE, BAENREREZRTRBE ¥ 22— Vohil o
WPEEENLIMKOENE»RBDOONL. B, FHEH
WAL EMBICER LTy MIHEEKO BIEH D 5 13,
BEORIMARHE SN TS (Lee Y-N. et al, 2010
Fig. 5-6).

Brachyphyllum O R

Br-1: Z8H- % (2008) OEiLAEHE 1 ITH4T S
KK ORI 7T, B 2 MR S I3 RR0 S vk
Vo AKRICIREDO IR IRIRIE /) V2 — b, &
LaERHE, Bk o RHET»EHaEns. h
5 O 113 KA 5-20 mmFE D BRI 72 v L EIE T,
FMEMZIRAEINLTRZ W, 5N 350
Brachyphyllum %, K15 cmBEEOH T, L7 Edb3
H DS FERTE S (Fig. 6). 2N Hid, £ oA
EEDITEHEICRIR L TEM L7

Br2: Br-1® Ry 2 miZdH7-5Br21d, A% 328
HIEE LK O A REBERE» S % 5 (Fig. 37, 3-
8). T I TIIEERH:, #h LICHIRT B ALY H R AT
REFE DWW G 25 Brachyphyllum & & 2@ PRI
o> TIERIPPATICEHE TNz (Fig. 7-1). Brachyphyllum
D% IO FIRD AW I N MR b DO TH -
7275, M 3 MR O AHER S N PR KB OFEARD
RO LN (Fig. 7-1). LT MBI Y 7V HR %
F 7 AFICHE MY 0 FIREE O P K X Podozamites
lanceolatus DVEEE L 7220580 S, FHFAHOFET-H £
HEEhTtw/ ZhsoffFidnwInd T T, BrlT
M L72ERIRD b DIFFRD b e h o 72, KRR 2530 4R
BICRFESIN TS Z L L BT 5 L, FT-oRRIEA
KO ZRFEFL T BN R & . ARG IZIIREY O
(Fig. 7-2) %, WKEZMH (Plhcatounio) D¥EF#A
HEncTnwi (Fig.7-1).

Br-3, 4: Br38 X U'Br4id & 1B LIEIKE O
Bt OB EOMER» S %5 (Fig 4). £
HIZEINIHOHBOE S IZZNZN 1-6mmFEE &2
mmil % T, LIS TRBNEE T 222, LERYH
R cREICELNS (Fig 4). RREICIELIZLIEE
HEHFHEE O RIMEA D FED S b (Fig. 5-6, 5-7).

Brachyphyllum O K5 IR DS ICE F N (Fig. 5-
1, 52, 56), Br-3Ti3d % L b4EEDPFERTE /2. T
NOJEHET YA TGN L TR AT s C g
357 (Fig. 5-1), %% L (Fig. 55, 56), BHOLAILD
FEE DO TNCESN T 2 BIIERRD b otz. £ DOk
SACH T ABHR B 7 D FE I EE A & B L 722 (Fig. 5-2),
FEDSNARINAP T DOW O PRI H BI5HE%, #K
DR — OGO TS LEFE THOAT B4 D
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Fig. 5. Occurrence of Brachypliyllum and associated fossils at Br-3 (1-5) and Br-4 (6, 7). 1, Leafy twig with three orders of branching
occurring from thin very fine-grained sandstone. Freshwater bivalve (Ng) and isolated leaf of Pityophyllum sp. (Pi) are yielded on the
same bedding plain. Inset : Cross up of helically arranged scaly leaves of Brachyphyllum (its position is indicated by broken square). P09-
622 ; 2, Detail, showing the occurrence of leafy twig (Br) along the boundary between brown sandstone and dark gray mudstone. View
from the bottom. P09-432; 3, Nagdongia soni, a counter part specimen of P09-622 in Fig. 5-1. P09-623; 4, Co-occurrence of small,
fragmentary Brachyphyllum with a leafy twig of Podozamites lanceolatus (Pd) and a fragmentary frond of Cladophlebis exiliformis (Cl).
P09-741; 5, Stacked occurrence of six Brachyphyllum leafy twigs and a seed cone (Cn). White arrows indicate orientation of leafy twigs.
Black arrowheads indicate tip of cone—scale complexes or ligules of seed cone. Pd: Podozamites . P09-781 ; 6, Three Brachyphyllum leafy
twigs from sandstone and overlying thin mudstone with pterosaur footprints (black arrowheads). White arrows indicate orientation of
leafy twigs. P92-007 ; 7, Example of Brachyphyllum occurrence from thin mudstone. Many trace fossils are recognized on the same bedding
plain. One of them is indicated by black arrowhead. P92-008. The scale bars are as follows : 5 mm in Fig. 5-2 & 5-3, and 20 mm in Fig. 5-5 & 5-
7.ss:sandstone ; ms: mudstone.
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Fig. 6. Occurrence of Brachyphyllum in ill-sorted very coarse-
grained granule sandstone at Br-1. Many fragmentary plants are
also included. P09-771.

S, B8 LEETHORAT TOWT, Brachyphyllum
MREP SR L-0EbTHh 2623 X% (Fig. 57).
WINOLEEDREORE S IIH L, WIROBEWREICE T
BN %o 7.

L LT AT R MR TE b o7225, AT7
P09-781 (Fig. 5-5) Tl&, °R°%H L7z Brachyphyllum &
& D ITHEER AT U7z, BeE ORISR T & B
57200, ERPLHET 5L, THSIEFE—FEIZHkK
T LWL D 5.

Brachyphyllumé 2 b % M L 725813 Podozamites
lanceolatus T, Wl L 723 (Fig. 8-1) 7217 T% { E#EfF &
ObEFNICROOLN o LEMIZY FHO
Cladophlebis exiliformis (Figs. 54, 85) %, N4 F 7 A H
@ Ptilophyllum sp. (Fig. 8-4), BREH 0L EZ 2 515
Pityophyllum sp. (Figs. 5-1, 8-3), Pelourdea sp.?& L7z,
FED40cm%z i 2 2 KB oL (Fig. 86) T, WEH
JE N Z & Brachyphyllum DAY DB % % &L Em A3 72
O HNTz

F72, Br3TWHE UEM2S M H (Nagdongia) ®
AFEARDIE L 72 (Fig. 5-1,5-3). — 7, RREWILIRD
PWBIZIZBIEA F 3 (Ginkgo biloba) DIEIMTZ/NT
R%&bo, ¥¥HD Adiantopteris sp. (Fig. 82) HWi
ZRE L, /NF R AR IR BEIR 12D < BRF- A8 AR
IEEI Tz, S OEMD S1& Cladophlebis exiliformis
R Ptlophyllum sp. DIEDFET 5 Z ED3H 57, Brachyphyllum
IR LN o7z,

EERVES TR

15 5 N7z Brachyphyllum LA 121, KB oR Ok 75
5K 3EDFIEDFERTE H20cm KO T T, ks ek

EEDHONEIN TV (Figs.5,6,7). 25 IZERfEIR
26 A ZENRIE OB SESINE RS L, SEokiidsid & a3
5721 (Fig.5-1) T, #OEMIZTTREREHZDO SN B
MC, Yabe and Kubota (2004) 35 L 72 B obesum
FERIZ L~ T 5 (Fig. 5-1).

Br37 58 572 2 5 7P09-781 Tld, B L7z4ARDF;
S\ L CEMEB O MEER S EE L 72 (Fig. 55). 20
BRI A RO K25 S8 6 mm, TR 11 mmoZE
Bail, $#HOLEHICESH6.7-90 mmd =ATELOK
KA. COLH) BRI M 0L ET s TR
IR, RO IS TB ST, FravAY
B MEERFACH & n 2 A M (tip) %, Wik
i (ligule) WCHIMT 2 WHEMED D 5. ERE % & 72 AR M
DOHEFM RERIRE 2RO THET L FETH 5.

W
LB @ #E Brachyphyllum ® % 7 + ) I —

IR ORBEHEIMBSICHER T 2I8E 2L, £ gtk
WAL 23 E ST WD DS, Brachyphyllum %, Br-1-4
LML PUMCER T2 ERHL N E o 72,
B OWRE D20, Br-18 & UBr2 THICHE R 2
ELPITONTELILE2EZLE, TNHLDOREEENL O
WD 7% G725 TBY, Brachyphyllum \3Br-3 8
X UBrak L7z, BaoREHRBYICICET L TET S
Ewz b, —J5, Yabe and Kubota (2004) 2%t L7z
Brachyphyllum obesum %, JHIY;OARRE & FkkZ 8
HEWAREOHEDH B, HEHOIE L - BRao R EHER
WhofonTBY (Fig 2B), €OAEMIEBr38 X UBr-
4L EDLOTRELIPTVS. 2D X )2 Brachyphyllum
ZETHAMPERBETHUT LI LIE, ZoaH»
Brachyphyllum OERARA, ODWTIZEDEF LR WA
REICIRCBIFRT A2 L 2R RIEL TV 5.

B BN e8I, HEUEREZRT 2 >
U A RRREEE ) YV a—VITAz,  HORR A,
BB O RPMEA R 2 &2 e 5, IoILE
FHORA RBREZPREL VL EEZONS. WEL LS
MR BO SN B2 =y FLIE, HYWORPREE ) ¥
2= VEELREMTERDL L0, LEEOPTL RRHE
WBRBEANARL, K, XWiRET EEAVOAKEE
P 2= M ORI KBRS T OHERY & HIbF
ENL. Ihbsnz=y MIEO LN L EJ RGN
13, EHLOHFE AT L7 2 & RHERE Y O A B O BN 7
ENER & 7o THRIGEAHRIICE L o /o2 &%,
F 3 Asdistal 22 BB 9> S proximal 72 BRigE~ & M 51221 L
FHREREEZONS, COBREONKEIIAREEY, REP
WCRIMEADHED SN2 Ehs, Dl b EBrmicix
EOOTERVEEELZ -2 ENShE. B, 0O
ETHICAD SN LMY ORDZL IFEAEA20mm % B
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Fig. 7. Fossil occurrence at Br-2. P10-133. 1, Top view. Br: Brachyphyllum , Pd: isolated leaf of Podozamites lanceolatus , Pl: disarticulated
shell of fresh-water bivalve Plicatounio. Black arrowheads indicate plant stems or branches; 2, Side view, showing in situ root

approximately 10 mm in diameter (arrow).

BATRD BN L720, HREPOUIEI X - TREFICD
726 8Nz, WY (crevasse splay deposits) &)
WrEihs.

Brachyphyllum %34 U CEH L72Br-3 8 X U°Br4 (&,
TR XS, LEEOMKE I S N7z T KBRS
O T, BTRHMEER EPHESNS. EEAY O
Brachyphyllum (%, 29 U725 OEH TEIEh
7RO ERTH L. AWM A E O I IZIZIR
LNTHENT S E1E, I SA UK Ttk S 72w etk
ERET S, LaLl, {LAoERICERT AL, BaEO
JE XM X o C, Brachyphyllum OEEE LMWL
WO IZHL DREEANEDOLNL I ENGH D

WYL aDZ 7+ 7 I —f%I2B W, ﬁ%@ﬁiﬂ?ﬁ‘ :
T2 L%, ERTLIA-BEORESENELoT R
W2 &, JEEOHMERED LN RN &, {8
BEREWICHET L Z 4 2%, R, Zomwibn ‘i
£ HNER SN A M TR R EIC X 2Kkl 21T
WHEWZ L E# 2 5 (B 21E, Ferguson, 1985;
Spicer, 1989), Z 5 AN EE OREAEIZH R L 72T REH: % 7R
FHAEL XN TwD (Bl 2L, Gastaldo et al, 1996). Br-3
RBr-4llBWnTh, FlzE, B EBALE L 72 X 7 7P09-
781 Tt (Fig.6-5), ¥ 5 @ Brachyphyllum O ¥ 53 H.\»~ 12
WO ELR B2 TR, BREDHA-HBHERIZEEN TS
BRI E 9 B BEPRA & 720 & 0 LU R 7 Rk 25 B < PR
ﬁéhfw%:t%&bﬁf%i%&,:h%@%Eu%

TR B OREA T Sk L7 W BB AT » WL
T, Br1®Br22& N5 Brachyphyllum | i Efiﬂﬁk@r
179 245, WO IR EE 2 S bR BIbA
EOIFERZRD S, WO MM MERE L RS, )il
HLE L. RIS W25 T ToMEET, JLEE Eok)s
WHAENZBDEEZSND.

Br-338 X U'Br4 T &, Brachyphyllum \% Podozamites
lanceolatus \[CRNTEHET HERTH o 72 L H B
WZPRAE S N7 BEEE 8 5 3R A AR D18 5 i 2 A 3R
THEEZOLNAZ ENS (213 Johnson, 1989), Zh

5 2% & LN R BRI OB 572 5 72 RS B, T,
Brachyphyllum O EHRE L THE L 206 EL 2w
Adiantopteris sp. 1%, WROPREMH»LOAENT .
C OREMIEHBE RN OFERA N &5, AR
HAEMRILAE A ESNG., BZE L S AHIZAKAEAY) T,
MBHREICBWTELS LA EBEZES72THA).

A& #E Brachyphyllum O EEE ZDERHK

Brachyphyllum & ZH Y 2 S S Hiidic
— I VT KEFRICIRD 572 200X D5 b, §
WMo, X0 EE TR L7 ILXICL T 2 BHETH
D, dbHloMIX EHKT S CTRANEDE 2513 %N
LAanEZZbNTER (KIE- AN, 199). FFE, £
EADPE I N TELICLEDLL T, AfMAEREREORE
@R G EEEDO RG2S FEM L, Kimura (1975) 2%
FNENRITIMRE, ARERERE & WA 7R L REAR 1S
i3, Brachyphyllum % &G HER IROIE L FORRLH oL
BT THRAINTWARW, ZNTI, Brachyphyllum
WBEDL)BRGITICAY AR, EDOL) BEERR LD
7259 e

Brachyphyllum J& D FEIR & e BB ORGSR 5, A
FEIE AL O HERR RN 1A T30 1 L D 1275 il Ho sl £ C
BEHEO D Lo TWATREMEIEHTE 2. —F, B
[TRERE % 3 2 TR O S B T, I0E EAERY

(Isaji et al, 2005) 24 F a 7 H D Ginkgoidium nathorsti
RHFAH D Podozamites reinii B X P lanceolatus 7%
LT HIENMON TS (RE-BIH, 2000). FHkLC
*m#ﬁ?f"ﬁﬁ‘lﬁ@;@ﬂ“lomiﬂﬁ GRS ) (2% 3 5 A
Eﬁ%ﬁd‘ﬂl(ﬁﬂ(% IBWTYH, HWoOREBHEEIZED R
I BERHERE M 2, BEM T T Ginkgoites digitata (A *9"
g ) RP reini H%EL TS (IHHIZ2, 2008).
NS OB ML, P lanceolatus W L, MBI ’\?ﬁ
ﬁ“%ilﬁ%ﬁ%ﬁ\foCiiﬁﬁif%%énfw&w

i, Legrand et al. (2010) (&, 3BT H0A4i 3 50
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Fig. 8. Plant fossils associated with Brachyphyllum leafy twigs from the Kitadani Formation at the Kitadani Dinosaur Quarry. 1,
Podozamites lanceolatus (Lindley et Hutton) Braun, P09-728 ; 2, Adiantopteris sp. P09-621; 3, Pityophyllum sp., P09-622-2; 4, Ptilophyllum
sp., P09-776; 5, Cladophlebis exiliformis (Geyler) Oishi, P09-773-3; 6, Pelourdea sp. ?, 92KE70. The scale bar equals 10 cm long in Fig. 8-6

and 10 mm in the remaining figures.

nEOREHEMCE TN LN T Iba 2R L, 2
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s, RIOMWE O AL E o HER I 209 ¢,
4 F a LB D Podozamites \ AR E T 720 5
DR O SRS Brachyphyllum % Podozamites lanceolatus
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Yabe et al. (2003) 3 & U Yabe and Kubota (2004) &,
L& H & W2 h o 72 Brachyphyllum obesum O HBLHS,
FHE B DO HRE RN 2 o 72 5RO IRIB LR 5 L2 B
W LR & R ORI LR LD -
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T, Fujita (1998) JEkDE 2 2T 5b. —F, &
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WENDB, —f&IZA F 3 YHR Podozamites |3 T
HRBEEICERF LZEEZONLZ 05 (Vakhrameey,
1991), BEEERBEICBVWTI ) LAZBEEDO—H1 D 5
N, RIBECTHRLAEREICIVESLZEEZERLD
5 (Vakhrameev, 1991;Spicer, 1993) Brachyphyllum
AR L7722 L3, RETREEOHERFHIOE 2 - 72 iRER
ALRWIRACDSE IR & 7 o 72 W B 2 S 5B,

o

RIF7e % HD 5124721, Université Pierre et Marie
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