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%5

BRI AL AT o 1IN » S 3 HOBIbKRE R/, £ 9 b, 1 1IE Xenoxylon latiporosum
(Cramer) GothanT® - 7275, b 9 2 5IZZFNZFN ) FME X FR O 2 FHoMAbha Th - 7-.
b ) FRIOGEEELZ oML A L, ¥/ FRO Cupressinoxylon ®—#i (Cupressinoxylon sp.) & [ilE
SN, BHAEOL ) FRETRAFTURE LI ENOOEBRBICEBREH L EEZONL. —FH, AFHROS
PFPRESL 2 oMb, AR HARO TR B MR D & il S N7z Mesembrioxylon (JEAE:4) ORI
B bHEEZON, <FFD L WE~ VRO Podocarpoxyion ®—Fi (Podocarpoxylon sensu Gothan
(1905)) & L7z. X latiporosum O¥MALA & Podocarpoxylon ®—Fid 2 1%, THUBHREHEHEORK L
oo S5 LR E L, b9 1 5D Cupressinoxyion DMALA R, b ED L FdksEz
RIEETHE ) KEAE (Maastrichtian) ICHR L2 WEEESE 2 SN 5. FREEEDI SO X latiporosum
VAN OMALADOZ RIS TTH 5. 2512, WBEDOX latiporosum (¥, HATHR D BAOH LnpEH
FLERCTH D, AARTIEIAMD, P L b#Y BarremianE TIAEF LW 2605, b5 E»S
® Podocarpoxylon D—HEOFERAL, A EHERT R /8T H AL U 728238 2 £ 9 JE A NG HARIZ D
IR TN Z & BRIET 5.

F—T—=F:e 238, <38, A, TFHUERE, s kg, K E, Xenoxylon latiporosum,

Protopinaceae, “ Mesembrioxylon”

TERADA, Kazuo and Atsushi YABE (2011) Cretaceous conifer woods discovered from the Sugiyama
River area of Katsuyama City, Fukui Prefecture, Japan. Mem. Fukui Pref. Dinosaur Mus. 10 : 89 —102.

Three silicified woods were collected as boulders from the Sugiyama River at Kitadani-cho, Katsuyama
City, Fukui Prefecture. One was identified as Xenoxylon latiporosum (Cramer)Gothan. Each of the other
two has cupressoid and taxodioid cross-field pittings, respectively. The wood with cupressoid pittings was
identified as Cupressinoxylon sp. of the family Cupressaceae and has affinity with Chamaecyparis ,
Thujopsis or their closely related genera. The wood with taxodioid pittings has affinity with species of
Mesembrioxylon (illegitimate generic name) that were reported from the outer zone of Japan, and was
regarded as Podocarpoxylon sensu Gothan (1905) of the family Podocarpaceae or Protopinaceae. The
fossil specimens of X. /atiporosum and Podocarpoxylon sp. probably occurred from the Kitadani
Formation (late Barremian) of the uppermost part of the Akaiwa Subgroup of the Tetori Group. The
specimen of Cupressinoxylon sp. probably occurred from either the Kitadani Formation or the
uncomformably overlying Omichidani Formation (Maastrichtian). This is the first discovery of fossil
woods other than X. /atiporosum from the Tetori Group. The discovery of X. /atiporosum from the
Kitadani Formation records the latest occurrence (late Barremian) of the species in Japan. The find of
Podocarpoxylon sp. from the Kitadani Formation supports that the climate with dry season occurred, if
not prevailed, in both outer and inner zones of Japan then.
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FIGURE 1. Locality maps of the Sugiyama River area. A, Distribution map of the Tetori Group (modified from Maeda (1961)). Green:
Kuzuryu subgroup, Green yellow: Itoshiro subgroup, Yellow: Akaiwa subgroup. B, Collecting points (red star) of a fossil wood (FPDM-P-
465) on topographic map (1: 25000 scale map of Kitadani published by the Geographical Survey Institute of Japan). Other two fossil woods
(FPDM-P-463, 464) were collected from the Sugiyama River. Blue circle: Kitadani Dinosaur Quarry.

O

HARZEGET7 V70OV 2 I 2 5 F i o dh
ERRWALAE R ANZEHLICX S5 — 8o ds
(Kimura,1987, 2000 ; Kimura and Ohana, 19977 &) C, #l
B L ORI HARO [ RIEAEW#E | &40 B AR D

[FRATAERE | \CIX sz, TR B, duke -
TR 5 12 A5 B FIUE A S T AW ba & i &
L, @R EZ IO L > TR Sh, —F, A
FUREDIE L, W22 PE 9 S FICAEE LMW X - T
% & 17z (Kimura, 1987 ; Kimura and Ohana, 19977 &).
F7o, MREWEICIILET 2HES S EENT, My
FLEEIN S 7 B PR 8 3 5 MR O ETH 5 & &
N7z (Kimura, 1987 ; Kimura and Ohana, 19977 &).

TRERIHEY 2 9 %05 P EMROMRED 5 Wi
BeiEC, FAA S, JUUHEWREE, AfEmEeE, R
MRS X S A (BT, 1961 ; Kusuhashi et al, 2002;
Fujita, 2003% &). Kimura(1975) 1%, FHUEH:D T AL
5, LAY EE (Kuzuryu Flora : Kimura 1958, 1975) -
BRI #E (Oguchi  Flora: Kimura, 1975) « Akl EE
(Akaiwa Flora: Kimura, 1975) - H 4 kY # (Tamodani
Flora : Kimura, 1975 ; Kimura and Horiuchi, 1979) ® 4>
DO 2 Bk L7205, Z ok, KM S (Kimura, 1987,
2000 ; Kimura and Ohana, 19977 &)i&, ¥ = JFihiid
S HEAL TN 20 TRHUERE D & 3 2 M LA o

WARIZE A LB L ol b 35 A a2 oIl E - 72
L2L, SORMBIZOWT, EMESEHINL TS
(Yabe et al, 2003 ; Yabe and Kubota, 2004 ; Yamada and
Uemura, 2008; I, 2009;Legrand et al, 201072 &).
Yabe et al (2003)1%, AN DLIFTEEH L 7z R IR -
INETEPRE - HERAE R 2 TR0k L, S OIICHESHY
Btz &0 CHER L. Kok, 2ns
WWEEOAERIT 7 V7 il TOMAEZILIGERN T % & 2
72 (Yabe et al, 2003 ; Yabe and Kubota, 2004). Yamada
and Uemura (2008) 1%, Kimura (1958) 12 & % JUBH A
DH Y, Otozamites sewardii Oishi(1940) # k&, T
ABAMEEED» SRE SN IPLAICES TS 2 &
ZRL, 612, HeMZIIEHEE RO HILE 225§
BREPHEAS, Mo FRFRIAYHE L LA R 2B &9 5
[HIAEYRE | 230 L7z 72 il (2009) 1k, Y25
eI A S A RTINS 2 TSR R O EAR &
L, EAEOWFEDR R &5, A A A% (ate
Early Cretaceous) 1%, Wai H A S #ai H A o 58 4 Al
WL U X 9 el Lo 5k a i e s L 720
FEMEZIRIE L7, 20X ) ICHAROFEAREWA O ZE %
52029 5 BT, FRUEHEOFEM R LA ONFEs &
BTWeHoTETWA.
A, ARFF BRI T AL M R SR A2 I s 20 &
P73 o L LM iba 21572, FIEHO Y B, A
P i BB R R A R T2 S E b AR L L (i
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H, 1955a, 1955b), %O —{BIE VA FHEDIRETEL, 1L
FAMEIER T 5 UFE, 1951 ; Ogura et al, 1951; HiH,
1954 ; F)NEEEFEZRH S, 1978 FH, 20087% &). O
FZOWTIE, BA (1934 ; Shimakura, 1936) 25H 1T 2 &
DAL % Xenoxylon latiporosum (Cramer) Gothan & [f]
EL7z. Fotk THRBHERM O HU EoMAtA 2598
FEND, TRTCHX latiporosum & FE S, oK
XIS Twrw (Ogura et al, 1951 ; ANNE#HEFRE S,

1978 :Suzuki and Terada, 1992;=F H (I 2, 2002;
Terada et al, 2004 ;35H, 20087 &). # (KA LA
TRV, ME—, IERLLE LTI R B2 & $R4E
ENTARE Y T OB T HRIHOBEMLATH 5 (FEH T
2, 2001 ; Terada, 2002 ; Yabe et al., 2003).

ZD20E5Y, BNoRREIZonWT, mIFRICL 2
b IR A2 s, LB o 598 B Y (Kitadani
Dinosaur Quarry) (Fig. 1B) 2> 5%, 2%, 7=, #H X, fi
B L ORARERARTIY 2 OB b A % h.bicBZ < o
LAHER L TWD (HEIEA, 2002; 56H - #EE, 2008 ;
Azuma and Shibata, 20107 &). LA L&A5, ZoOH
B O 5% Eom bk, $RTRILIRET, N
RS IE 2K TB LT, BMEOFEEIZTE TN,

CNE TORIWN - WG O HUE & 220 70 iRkl
2, DI ah oM ba o MR D 5 (B, 1958 ;
BEF, 1969). Wi (1958) 1%, JLAHHTI & O b4 e 2 B
I LA ROHEREO 8D S X, latiporosum O FEW &S L
7z WP (1969) 1, T LA e I AG5 Ah 4 o0 SR 90 J1HT IR U2 43
i 3 % Wi f 4 15 = e (A (1958) @ AR A 15 %5 ) 4 & X
latiporosum £ % 2 SNLEALROBR ZREL, 512,
e TEB OGRS S X latiporosum D% 5
RL7ZESRLTWAS, LaL, ThoomE IR
Lt DA T, REOFERWR A L3 %L, Bt Lr
PERL L CREMI 2 I R SN2 E) Didb S v,

Al RIS 15 5 N7z 3 S o ba oz
WORGES L7/ 3R, Hilz i onz-oT, B %
WL L OB ROERICOVWTHRET 5.

Bk ik
SRS

WHEBEILT SN o GO X, T L) F
PUEEIb s RE, PR E RS, WA GRII) macs i,
FEH TR R ORI~ BT ORI S e o KPR
Bz X5 & 5058, 1969; 11 H, 1988 ; & - I,
2010). 2O BRHIPALADET LI ENMOENTWAH
JEikdbsE e KESRETH 5.

JeaREix, R LTSI A L 2 B & 3
5, W~k BOBEESBLOREOHED? S %
L. B REOTHRIREICB I 2BFEAN R MEICE LT
X, W OhDEL L AN H 5 IGTE, 1961 ; KA,
1973 )INE A2, 20037 &), — MBI L3 X AR A M
HEom L, 2F ) FREROR EIBICME L, KETho
AN L3k o FI 4 g 38 & VA NI o FHON 1 ik

OWRRE LS hTw A (i H, 1958, 1961 ; 111 H,
1988 ; Fujita, 2003 ; Kusuhashi, 2008 ; Yamada and
Uemura, 20087 &). Ab& @ OFEACIT A ARl 7 &
WZXBARERpICHED X, %] Barremian & HEE SN TV 5
(Isaji, 1993;Kubota, 20057% &).

e @ oY LA 2B L TiE, Yabe and Kubota (2004)
@ Brachyphyllum obesum Heer A Ol 7 i 13 7 &
NCwiw, BB 51, 28D B obesum % 1%
U@, Elatocladus, Podozamitess E$IEMFHDRER L 2
— MR, ¥ ¥ HLW ® Onychiopsis  elongata  (Geyler)
Yokoyama, Gleichenites nipponensis Oishi’z &, J&I Il
Wl & LB ARV ER T 54, BRI IR 7
Podozamites reinii Geyler 4 Fa v, Fh/ 7AF
TR, VT VD Nilssonia DSFEM LRV E W) FEN L
WA d B (FFBITAH, 2011). F2lk, ABORT - 16
WA bAThbNTEY, ¥ FHY O TR T-hi O ERF
HRRATF T AF G EDVLET 5, 4F 3 7EIEL
M EN Lo/l bns, HENROMYREE 2o
TR TH B 2 L AR X T 5 (Legrand et al, 2010).

—77, KEHAREE, RN RO EZILINR WIS
fil, TOMIKTIZILAREE AEEICES (BIH, 1952,
1958). AJEIEIEA % Bk e U CEIKER & % £F 9 Wl stk
MW T AEomMWAL O #EHE T KESMED R
(Omichidani Flora) & L CHiE 2T w 5 CREF - =k,
1952 ; Matsuo, 1970). KB A MWW HE L, ¥ F Y O
Cladophlebis %2 7 Y D Nilssonia 7z £ &, <V Fo b
#7778 (Pseudotsuga ), ~ V)& (Pinus), &/ FF o
A A4 ¥ a )& (Glyptostrobus ), £ 34 7 & (Sequoia ),
5 A7 v AXE(Taiwania), & / )& (Chamaecyparis )
SO O, 7 A+ 0¥ YR (Hemitrapa) 7z £ O
B T-HEM % £t (Matsuo, 1970). LA L, BEHOILAT I3
REFHBEOAT, TNFEFTIMEAII#HE STV A
W FE 7, REOER - BT irbh T, Thb
DFERD S AR OEMIT H HA £ B OMaastrichtian &
EENTWD (B, 1991 ; Nichols et al., 2010).

ML O i & i 52 05 1

MACAEEL 3 JE, WIS IR T AL ETAZ L]
OfEf L LTHRE S h/z (Fig 1B). % (FPDM-P-465) i3,
AR 2520084 6 H10H, dbAFEHBIN & 0 250miF &
EROBINIER DL CLRE36RE 7 75728, k1365324
A0) THRELZDOT, ARSI THRESN DO
THh5 (Fig. 1B). TORBHIMAEALAR TR I T
B5H3, KMIEBE T, BEERbODIFEAETE
ENTwZWw(Fig. 2A). ZOREMEOT OEEOFEHE
25, WFIEIL A Symmetrolestes parvus Tsubamoto et
al. (Tsubamoto et al, 2004) % & %M > = — ML A
Brachyphyllum obesum Heer (Yabe and Kubota, 2004) %%
PHIN TS,

%Y @ 2 55 (FPDM-P-463, FPDM-P-464) %, #RKBUA
DB T OB (19984 ), “MBEHZ 1L L b TFHl<T
RELZDDTH A, FREHSTITICE oAk 72208, GHH
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FIGURE 2. Cupressinoxylon sp., FPDM-P-465. A, Original material. Scale bar:5 c¢m. B—H, Microphotographs of fossil wood. B, Cross
section showing growth rings. Scale bar : 500 um. C, Cross section showing a growth ring and tangential zonated axial parenchyma. Scale
bar : 50 um. D, Tangential section showing low uniseriate rays. Scale bar : 50 um. E, Tangential section showing axial parenchyma with
resin. Scale bar : 50 um. F, Tangential section showing nodular transverse end walls of axial parenchyma. Scale bar : 25 um. G, Radial section
showing uniseriate tracheid pitting. Scale bar : 25 um., H, Radial section showing cupressoid cross-field pitting. Scale bar : 10 um.

BAHTHAS. 28k L BRIV TELT, BAT,
B2 K&, BB REMAARTH S (Figs. 3A, 4A).
FPDM-PA64IZME SN, T2 LANENT WA (Fig 4A).
FPDM-P-463i%, 1 ZEALMEINTE ST, Fiad il
SN, ROHFULERHD K- T b (Fig. 3A).

VLo 3 mo@Eers, AO-WHKHE - fEHEO 3 HRO
MR 7L 8T — MR L, LB A W CBlg L,
I 2 1T 7% o 72, MHLAE O BRI OB 2212
W7 LT — MY, IR REEYEICRE STy
5.

LS

Wi L7235 o9 5, 14 (FPDM-P-464) & Xenoxylon
latiporosum L RE SN, b9 2 HikEhEFhe ) FH L
AXMOGEREILE FOMLA TH - 7. &/ F RO 58
BEFL % F o M4t 4a (FPDM-P-465) i Cupressinoxylon @ —

i (Cupressinoxyilon sp.), AFEIOFEEELL % F5o41L
i (FPDM-P-463) &, Podocarpoxylon ®— (Podo-
carpoxylon sp.) & L7z, diAEWFMWFLERE LUFICHER$ 5.

B, KMAH#E  REOFMHAGEICH L TIE, IAWA
Committee (2004) IZfEV, HARFEFUL H A KRB F &30
(2006) 126t > 7z, & 512, HAEMRSIEB OFI NI R ICEE
T o RELL & ARGEEREFLO I Z 1, Philippe and Bamford
(2008) L2fEVy, Table 1 D& B Y X5 L7z,

7/ ESINERE

~ 7 Class PINOPSIDA Burnett, 1835
~ 7 H Order PINALES Dumortier, 1829
v/ ¥ #} Family CUPRESSACEAE LC Richard ex Bartling, 1830
Genus CUPRESSINOXYLON Goppert, 1850
CUPRESSINOXYLON sp.
(Fig. 2 A-H)
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TABLE 1. Definitions of terms for anatomical features of Mesozoic woods (referred from IAWA Committee (2004)

and Philippe and Bamford (2008)).

FHRE EF
[ /5 ErEE L]
BREFL (M7 b LITRNT EOBEBEILT, @141~ 2-
SIS T, AANEREL, HHORERME DD ESHRCLREGFT,
AT RS20,
N M E 23RO B OBE L E 6, FLOEHRS AT » Mk
- T, UIE LIS BEfLG s S 13§
v P & 7= R TG OBEALIR A b 5, AL IR I CREALZ ORI
- INES. JLOOmE (EE) ARIOEELZGOIE L v &80,
) M E - I3BHEORELGE L b, Lo RKE<EHE»OEME T
A UFROBERICINE D, FLOOmE (R ASHHORE LR D B b IEWESY

Phyllocladoid ! (& /~~ F7H)

Podocarpoid (~ %)

DIEL Y HITDNITIR.

HEEFLY L <X AT EOHEEFLT, B 10 1~22T, FLOEERT
BHDHD, [FEPNE D K D2ODHNI-> TN D,

AR OEEixE b5, FLNIFEAE TIRFEREICA Y ¥ MRS By
TWn5.

Uik BE e BE FL]

JFrav A

Abietinean™ (& I HEA}E)

BEFLOIO%RLL 23 Btz Liiie)©, ZHIA AN H A RRICESS L, BETL
DR ITBERE T DEEFLRI N T S22 0 2 AT Th 5.

BEFLOZ < SHA (< CThibeJ HHELIT10%) T, 2502 H DX

RO GENTH G L< 1
Ubergangsformen’i)

Xenoxylean®™ (£ /&1 )

SFRIZESI L, BEFLOTRITEEMTE TH 5.
BEALA T > I 7 AXKA L AbietineanB! D H DR A FF > T\ 5.

Xenoxylon latiporosum TR B2 &9 7, $lm A% L <Y L7-f5H
TEDOEEFLABEBEOREFL & TEE 2 L T 5.

K : FPDM-P-465. #EHIAH <, MBI, 5
BroRKE 21316 X 16 cm, #iATMORE Z1320cmTH %
T, BofLEiby, EEZEETEL 00, #
RIIRE, TRAREEDHH S 7% 5 (Fig. 2A).

PREE M 2 < AR IR 1L 7T AL T < b B 524 LT (AL 436
JiE 75728FF, HURE136£32454080), 20084E6H10H, /IVRHIE
Aing & LT (Fig. 1B).

MRERE < BGE A & 5 T R0 (B IR ) & T e e
2075 IEEA T, BT IR X OV e i E & K <
(Fig. 2B, D). 43 ILEABHNEC, FilEidp, 03~
1.8 CEH0.76) mmTdH 5. M ERO MM D — 1 551 A3k
I, EIELTWBED, Bbh S Mk~ 0BT IZ 1R
T, MBI 2 ~ 35 TH 5 (Fig. 2E). B EHOIK
WAL, BERAE 25~50 CF35930) um X g4 £8 20~25 CF- 35
22)um'C, BB EB I B E 2513~20 CE35915) um 12 38 3
5. AR SE O U BE O BE £ 1% Abietinean B! ¢, 9T HL
FITHMTH 5 (Fig. 2G). ZORBEFLEIZI0~175CFEY
138)umT, HLOI25~31(CFH29) umD LI & F >, K
EEPNIFEIE X R S e v, il ik B8t o
BHIR % & dx,  FbE D & Wbt O S AT LSBT TR A IR T
FIL (Fig. 2C), ZOAKTPRETEIRIRIMIE L 72 K ik %
Fo (Fig. 2E, F). g RMileoRinE 3 i <Td 5 (Fig.
2G, H). EpBefLiz gz v 2 £ (96%), F72i3Fh
WCheREI(4%) T, 155121~ 48 (25 8) CEY
23 ) AL, FOFIFZ4~7 (F58) umT, EAHED

Lo Eld Ao ICALS 2 (Fig. 2H). BEHRRIL 3 < CHL
FIT, ZOE ST, 1~6Mia 5 (25~125 CF3970)
um) T, FEA L4 T TH 5 (Fig. 2D, E).

ik il X ORI 38 & R < SHSERAT, WAt
e, W7 AR (BRI 2 45, EPREfLIZ e
JEFMMEVHTEDS, KMeadhe ) FROMTHL &
AL TH D, v/ FFRHE, Eo 3kgEore ) FFE
ZAFRD 201250 ST Wizds, 5T RS 5E D
5, Mtz 2 FFL LTHD Op3E# THh % (Brunsfeld
et al, 1994 ; Gadek et al, 20007 &). &/ ¥ (L3%) OB
AR IL28)E 20 L3R T, Rl142fliA 6 2 ), s
4i§ % (Farjon, 2005 ; Earle, 1997-onwards).

AMEAE, 1) S5 FARR BRI T 5, 2) &
DHRFEET RIS 5, 3) iFEEfLD e 2 FHIH) 5 F
NI by e BCROICILEDB L, 3) 108 2 MR
o Som#rs BlAEe ,  Foe s ¥R
(Chamaecyparis ) d L L &7 A F 0 & ( ZThwopsis ) \Z
9 %. Noshiro(2011) 13, HAEOH AL / FF oM
HOBER R 2 LR E, 2RIIKRECELDD
DD, HFEEEFLOKE S LRI 1 58I BT 2 o5 1E
WX o TP WRETH H & Lz, ZofERICHE DS L,
LA B RELEE DI 58 um T, & FH1(96%),
Py e (4%), 15085285323 TH B
Lo, v FlE o ) F(Chamaecyparis obtusa
(Siebold et Zucc) Endl) &7 AFulEo7T AJ) o
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FIGURE 3. Podocarpoxylon sp., FPDM-P-463. A, Original material. Scale bar : 5 cm. B—H, Microphotographs of fossil wood. B, Cross section
showing pith and compression wood. Scale bar : 500 um. C, Cross section showing a growth ring and numerous resinous tracheids. Scale
bar : 50 um. D, Tangential section showing mostly uniseriate rays and resinous tracheids. Scale bar : 50 um. E, Tangential section showing
thin-walled tylosis. Scale bar: 25 um. F, Radial section showing mostly uniseriate tracheid pitting. Scale bar:50 um. G, Radial section
showing opposite and alternate tracheid pitting and taxodioid cross-field pitting. Scale bar : 25 um., H, Radial section showing taxodioid
cross-field pitting. Scale bar : 10 um.

( Zhujopsis dolabrata (Lf) Siebold et Zucc.) DZEEDIE
BV TR H 2% o Tz, 41k, HARED
Moe ) RO E O ZATO LED B 05, RMLA
e/ FEETAFUE T I ZFOEREICERREED B H
b Lz,

mAERoe ) FRMALA I, —~BNICEBECTH S
Cupress1}10Xy/on TR 8¥ 6N T &7 Cupressinoxylon

IRy B O MR DS B b O @ (Bamford
and Philippe, 2001 ; Bamford et al., 2002). g% 1 it
VDb lzoTHE L OMICH L THwONTE /22 &
5 (Gothan, 1907 ; Stopes, 1915; Kriusel, 1919, 1949; Seward,
1919 ; Shimakura, 1937 ; Vaudois and Privé, 19717 &),
Cupressinoxylon \IHRAFZCHEZE S (Bamford et al, 2002),
KA EN T 5 (Skog, 2003).

HA T, dbiEE o LA R 2 S Cupressinoxylon
sp. (Shimakura, 1937) #%, ‘& F WA o L& AR
(Santonian-Campanian) * & & C. vectense Barber (Nishida

etal, 1993) 25, T-ZEEHkT- o F #BH H A (Barremian—Aptian)
2 BlX C vectense, C. cf. hortii Stopes, C. sachalinense
Shimakura (Nishida, 1962, 1965§ 1973) 785, & SRR
IO FEB~rf Y o 7;ﬁ@ﬂi$ﬂﬁ%6 J& M & Cupressinoxylon
sp. (WAHIE2, 1974300k - a7, 1975) A3 hTw
% (Oh et al, 2011b% —#BETIE). N5 RO 5 HRE I
ﬁﬁ%%@ﬁ,W%ﬁ%@%é,%ﬁﬁ%ﬂ%@ﬁﬁ&&
THHENTWVE, ZoL)eRELEOMEL V) D
i, MIBEOEROIEZEZE L CTRIFTL2LEXDH L0
T, AR TIAMA % Cupressinoxylon D—Fix LTHL.

< FRD LB~ R
Family PODOCARPACEAE Endlicher 1847
or PROTOPINACEAE Kriusel, 1917
Genus PODOCARPOXYLON sensu Gothan, 1905
PODOCARPOXYLON sp.
(Fig. 3 A-H)
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A : FPDM-P-463. #EHIAH <, MBI, JEE
BroRDOmIIHEMIET, K& 13115 X 6em (BFEx E
7)), Mmoo SIRIB3emTH 5. Hodbz iy, FEii
ZHERTELDOD, BEERE, ZRXRKBOANLL L5
(Fig. 3A).

PREEHS - I T AL ST A 10 1], R b A F RN
B, FRAKEGEDSRA & L CERIE.

MGG - A IO R E D D 2 & 2 Bkt & f
Wi 2% (Fig. 3B). MIEERHGIIEME S TH T, KR T
OGBS ORI A ZNT S (Fig. 3B, C). Mix, &
B L5 R AR & BN A D S 7 B S EER AL T, s
M6 & O RE % & < (Fig. 3C, D). 4Edidim
AT, FHTRIZ08~27CFH18) mmTH 5. Hi 2
LM NOBAITIZRRL T, Wiz ~3%5Th 5
(Fig. 3C). BEMEOMER X, HHE20~65(F3546) um
X H b 1£25~65 CE¥939) um™T, Mkl 8 T i 28 4522~
30 (CF3425) umiZ Ik T 5. RGEE ORSTEE D BELLIE, 13 &
A E 3 Abietinean O HH)TH % A (Fig. 3F), T ITHF]
R~ZHAIRICEH L CTBY, BEMTH S (Fig. 3G). £0
RHAROISOBEFLIE, F v I AFHO LD RS MIET
37 <, M TH 5 (Fig. 3G). IGEE O D BEFLIR X
125~225CF¥17) ym T, HLGZ5~10 CF¥7.9) um D LI
2RO, BHIRIROA IR 233 C, FRICEROMD R
BFHRLAR DU < OAGEE IZHABEE CRE SR T3
(Fig. 3C, D). IEERNIZE 7 ZIROFENF T — 2 ZAHHF
9 5720, AU 2 & GAGE S 2358 7 10 Fe Ak (B
Pasiia) o X H 12/ A, WEOXK ML < (Fig. 3C), K
CECO R OBS T b2 5 kv, 512, WH
AEEHTOBEN ST 5 &, EHNFMBRIEEEL 2w
PBOTENTHY, 72EZFHELTE, TORFREILHE
CFEHETH A (Fig. 3D, B). F72, MSFAE O K inEE X
TETH D, SEREFLIIMB 2 RERAFHY LIk F
NCEOHAAET, 15 FI21d L 2MM(EFNICS
T AEAE L, Z OB 7 ~15CFEH11.2) um X T H £ 6 ~
11 CE¥89) um T, EAMIEDOILITDEHE AL D 5 5 KF
IZHEI 9 4 (Fig. 3F, G, H). BUOHHLRLIZ HA £ 7213 2 %1 T,
ZOEIIHEY» L E L, 1 ~20/1 18 & (50~450 (CF 1
244)um) T, 13 & A EXISMIEE L ETH % (Fig. 3D, E).

Wk AR, D AR X ORI R E 2 K <
SHEERIAT, 2) R O ST RE O BEFL X Abietinean®! F 11
WIRARL, 3) dhy ARk (BRI (2 F oA e L 7%
W, 4) SEEELII AR Z XM EFNICHET, 148FiC1
L LW 2MFEET S, v sz o,

— I, AFBOGEREILE oML A OTEEIE I
\&, Taxodioxylon, Glyptostroboxylon, Sequoioxylon,
Juniperoxylon O—7a ERHY, TNHIFILFEOL J F
B& L Cifb N % (Hartig, 1848 ; Conwentz, 1885 ; Gothan,
1905 ; Torrey, 1923;Kriusel, 1919, 1949 ; Vaudois and
Privé, 1971; Dolezych, 20117 &). L2 L&ad 5, IThb
DJEE, AT Z 85 M E IR 2 Fo 01
L, AREAEE T RS E LG L RV, fEo
T, KMk chosoBREREICEE TN W

TEREILOE D, AMEAD XS, 15811~ 21

FAEL, PABGILY S HEELOK & 2/ M GE) T, 4L
Lo REHIIFO 2 H5AFEICHE LT 5 b ok, FlkiEA
H o T # A i % (Barremian—Aptian) 7* & 15 & 1L 72
Podocarpoxylon woburnense Stopes(Shimakura, 1937)
R T-H BT o T B #fi % (Barremian—Aptian) 2 & # 5
S N7z Mesembrioxylon gothani (Stopes) Seward R M.
nihei-takagii Nishida, M. woburnense (Stopes) Seward
(Nishida, 1966), & SIZHEEILOBIHILHL O T 5 H # %
(Barremian—Aptian) 7* 5 15 & 172 Mesembrioxylon
chichibuense Nishida et Nishida (Nishida and Nishida, 1983)
Thb. 6D L, Mesembrioxylon gothani & M.
woburnense 3, Seward (1919) 23Z W Z 1 Phyllocladoxylon
gothanit Podocarpoxylon woburnense % Mesembrioxylon
WZHLAHL 2 723 DT, Nishida(1966) i3 Zh 5 % #H L 7-.
NS ORI, 5 A (B AR AR o B R g
HRROMEE B8, PHELOBKICL > TSI TWDS
A5, FEFHL L 7 & 5.

A, IS/ HARD FHEET R S s S h 7z
Mesembrioxylon DB KD HHLDIZEEZ N5,
Mesembrioxylon 1%, Seward (1919)12 & ¥ Gothan (1905,
1910) ® Podocarpoxylon & Phyllocladoxylon ® 2 )&% % &
O TREBENEXATH S, Lo L, Podocarpoxyion
& Phyllocladoxylon O Wi Jg X EIBSARY a5 2488 L &4 T
BB E DS, Mesembrioxylon \Z &% Th 5
(Bamford and Philippe, 2001 ; Harland et al., 20077 &7).

Mesembrioxylon 3 2. 72 \72%, Oh et al. (2011b) I,
B U 72 H A PE D Mesembrioxylon D%, iz LIS
Podocarpoxylon < Circoporoxylon, Taxodioxylon \ZE] 1
BTl INLO3DOBRBIEDOLNT, AidkL7zX )
2, AU S TR BRI 2 K< FENRTH S
NS, Taxodioxylon W34 L7z,

Circoporoxylon \&, Kriusel (1949) 2% Podocarpoxylon
& Phyllocladoxylon O W2 & 5% L72TEEIE T, WAARH)
WMIZZ AL L -8 EBEOMBBE TH 5 i~ v F
(Protopinaceae) IZ & & 55 (Kriusel, 1949 ; Vogellehner,
1967, 1968 ; Iamandei and Iamandei, 2005). Circoporoxylon
DOFEEIL, Abietinean® OGERE O MATREDBESL L, 154
PRI 1 (F 2 2 ) TR W8 % 35 o 72 T2 @ 55 57 BESL
BFD, WG IMERAMNIEER 72 v (Kriusel, 1949). T b
ORI, R & IEFICEM T % 2%, Circoporoxylon
DI EEILOILITIZH I O & T (Kriusel, 1949 ; Philippe
and Bamford, 2008), AAfbA 5% I - FE PR OFLIE
Mo b TERL S,

—77, Podocarpoxylon 1ZGothan (1905) A3~ ¥ Bl D L HE
J& & L T @& L 7. Gothan(1905) » Ji i #& T i,
Podocarpoxylon DML, WEEEDBESLIZHEHAY T2
<, ALK TREL, FRICHFIIRT, RGBS O PR 12 RbE
JEE % & X, #h 7 i3 M 2 B b, o B ORE AL,
Podocarpoid® 3 L < i& Araucarioid®!C, KpiZPpiEfL%z
v, 158121 ~2M%> & & b (Bamford and
Philippe, 2001; Philippe and Bamford, 2008% £&).
Podocarpoxylon sensu Gothan (1905) DI FEA I < ik
&1 (Gothan, 1908, 1910 ; Stopes, 1915 ; Torrey, 19237 &),
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FIGURE 4. Xenoxylon latiporosum (Cramer) Gothan, FPDM-P-464. A, Original material. Scale bar : 5 cm. B—D, Microphotographs of fossil
wood. B, Cross section showing distinct growth rings. Scale bar: 250 um. C, Tangential section showing mostly uniseriate rays and
tracheids with thin-walled tylosis. Scale bar : 100 um. D, Radial section showing xenoxylean radial pitting and window-like cross-field pitting.
Scale bar : 25 um.

TN S 0B O MEE XS BT, Podocarpoidiil %
Araucarioid® UM FIIE D & MO 5 ¥ EEfL 2 H 3 5
b O, 7 A e B IR M) & B A ET A0
L FNDEELEZVWLOREDRE TN F O,
Kriusel (1919, 1949) i Podocarpoxylon % Podocarpoid? @
SERELE B OD DI @A L, T A BRI
& 9127 o 72 (Vogellehner, 1967, 19687 &, Bamford and
Philippe, 2001 % &), & 512, Kriusel(1949) 1%, Gothan
(1905, 1910) ® Podocarpoxyion D9 5, MO RS %
KoM % CircoporoxylonlZ# L, ¥ Y ® Podocarpoxylon
sensu Kriusel (1949) & & ) 12J5E <V #} (Protopinaceae) 12
Ji)® X872 (Vogellehner, 1967, 1968 ;Iamandei and
Iamandei, 2005).

AALFE, Podocarpoxylon sensu Gothan (1905) D
BT L TWA70, KT ENIZ, Podocarpoxylon
O—fie LTBL. B, Philippe 512X 0, AR5
BoORKR L ERBSEBFOEANED O N TV S
(Bamford and Philippe, 2001 ; Philippe, 2002 ; Philippe and
Bamford, 2008 ; Philippe and Cantrill, 2007 ; Philippe et al.,
1999, 20047 &), 5%, BMUA b & T," Mesembrioxylon’
& SN-BE % S TR 3 2 LD H 5.

BAHS L dE= YR
Family indet. or PROTOPINACEAE Kriusel, 1917
Genus XENOXYLON Gothan, 1905
XENOXYLON LATIPOROSUM (Cramer) Gothan, 1905
(Fig. 4A-D)

Pinites latiporosus Cramer, 1868. p. 176. pl. 40, figs. 1-8.

Xenoxylon latiporosum (Cramer) Gothan, 1905, p. 38 ;
Gothan, 1910, p. 23—26, taf. 4, figs. 711, taf. 5, figs. 1-2; }&
A, 1934, p. 9—-11; Shimakura, 1936, p. 278—281, text-fig. 4,

pl. 14, figs. 7-8, pl. 15, figs. 1-8, pl. 16, figs. 1-3, pl. 17, figs. 6—
7 : Ogura, 1944, p. 349-352, pl. 3, G-H, text-fig. 1-A ; Ogura et
al, 1951, p. 113, pl. 9, figs. 1-3; Watari, 1960, p. 511, figs. 1—
15; Vogellehner, 1965, p. 44 ; Vogellehner, 1968, p. 144 ;
Shilkina and Khudaiberdyev, 1971, p. 124-125, p. 129-131,
taf. 76, 1-5, taf. 77, 3—5; fi)IIRHE R H L, 1978, p. 266—
268, [XfH113-1-113-4 ; $iARIE 2, 1982, p. 47, pl. 2, figs. 7-8,
pl. 3, figs. 9-12, pl. 4, figs. 13—-16; Spicer and Parrish, 1990,
p. 226—230, pl. 1, figs. 1-4 ; Suzuki and Terada, 1992, p. 91—
97, fig. 2-1-2-9, fig. 3-10-3-15; Philippe and Thévenard,
1996, p. 355 ; Ding et al, 2000, p. 212, pl. 5, figs. 1-4 ; S HIZ
2%, 2002, p. 34, XM 1-6; Terada et al., 2004, p. 33—-36, fig.
4-B—4-], fig. 5]-K ; Terada and Nishida, 2004, p. 33—34, fig.
1-1-1-5; Zheng et al., 2008, p159, p. 234, figs 6. 47, 1-7 ; Oh
et al, 2011a, p. 70-71, pl. 1-1-1-6.

Bl : FPDM-P-464, 3RHEIEW 2R <, Mg L T
W5, JEEF DK E XIE, 115 X 12cm, iAo E 1314
emTh 5. BIFE L, WIRTIHERIZRZ 2w, B2 R
& TRKEOADS %S (Fig. 4 A).

PREEHLS - IR T AL T A 10 1], R b A EERR
B, FRKEGGEDEA & L CHRIE.

PRGSO & AR D & 70 2 $1EERIAS ©,
A (B IR AIRR) , dho5 MR % & < (Fig. 4B-D).
EFUT T, EHIEIXL3~6 (F36)mmTH 5
(Fig. 4B). HMEB L WM EROBATIZEAT, MbikiE 2 ~4
AR CTHW (Fig. 4B). R ORGE R 1L, HfifE35~
60 (F-3448) um X JRUH ££55~95 ((F-34965) um C, WA i T ik
Tt EEH35~60 CF3452) ym! 2 iK% T 5. REENIZIZ LS
RO NF O — T AHPBHEICHE SN, REEONEEIZI
BRBOWEIME L TwaD (Fig. 4C). REE N O P
IR R IE A e v, ARGE S O S BE o BEFLIE, ML 22
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Xenoxylean® C, #li MK X {RFERMEHIET, %I
BLTINCELLER(Fig. 4D). ZoOREFLERIE, gd#E25
~30 (*F ¥928) um x I B ££125~20 CF- 3916.7) um T, H /s
125 ~75CF6.3) ymD ML DL % F50. H5EREFLIZ A
BoOERTLABHICIEAEL, € ORI 20~40
(F3529.7) um x T 4 ££125~22. 5(F3164)um™T, 4 2%
<, MGAYR 5 Phyllocladoid ! o 43 B EESLIZ L & L 72 »
(Fig. 4D). BUHIRIEHFIOA T, ZORE SIZILENE
{, 1~25Ma 5 (75~750 CE39346)um) T, (2L A L5
MR L L Td 5 (Fig. 4C).

Fidk: S TREAEAEZ, 1) S5 mZEHEE B IR,
il AR E 2 K <, 2) GE O RHRE 213 KT TR
7 g P O BEFLAIIHNIZ %235 Xenoxylean B, 3) 45
PEEFLII KX R BIRTH 5, L WIHEEDN S, FHEHES
BE# @ Xenoxylon latiporosum (Cramer) Gothan & [f) %€ L 7z,

X latiporosum 1%, Cramer(1868)I12& > T/ V7 = —
DAY YRVF O LY 295 %% 5 Pinites
latiporosus £ L CRe#k X N 7-FE T, Gothan(1905) 2 X ¥
Xenoxylon \ZH# Az SNz, oI ko L=
BR~FHATER2SIAHEHF bz THESNTED
(Tsunada and Yamazaki, 1987 ; Philippe and Thévenard,
1996 ; Philippe et al., 2009 ; Zheng et al,, 20087 &), HART
STFRUEREDIIZA, i - BILROY 2 7 RKERIHE?S
HMEEN TS (Watard, 1960; #5AK1Z2, 1982).

Xenoxylon DX X [atiporosum % & & TR T+
BAEH 5 L5 HY (Vogellehner, 1965, 1967, 1968 ; Tsunada
and Yamazaki, 1987 ; Philippe and Thévenard, 1996 ; Ding
et al, 2000 ; Zheng et al, 20087 &), ZFOHBIIRIZHS
P HoTwi\wy, FravAFRReay Yy~ FE, <%
B lzd s RS H 595 (Philippe and Thévenard,
1996% % &), Kriusel (1917, 1919, 1949) & # #& #t
Protopinaceae JE~ Y F) & LTF & 7. Xenoxylon |3,
“EEHoCarnianic e —5 ¥ 7 (Laurasia) KFE (3 —
Oy XS 7 IT7)ICHHBIL, Yagiicde ke s
DA ERIETEE L. Z20%, HERICASL LI —a v s
POFRL, HEREIIIHBET V79567 7 A 21245
i Hs#E) L, MaastrichtianlZ#ili L7225 Tw5b
(Shilkina and Khudaiberdyev, 1971 ; Medlyn and Tidwell,
1975 ; Nishida and Nishida, 1986 ; Tsunada and Yamazaki,
1987 ; Spicer and Parrish, 1990 ; Philippe and Thévenard,
1996 ; Ding et al, 2000 ; Terada et al, 2004 ; Harland et al.,
2007 ; Philippe et al, 20097 &). Philippe and Thévenard
(1996) 1, AJE o il 2 O P RGES 2 6, RS
TEER I Tl R BRI AET LTz & HEE L 72,

2% A
(2]

WAL D FEHEEEICDO VT

Meat L7z 3 Mo HALARREHE, T XTRINFE O -1
B OGAE» SRESN, HENZEAERS
NZWoT, EEICHAT 2HEICHKET 0L Ebh
B, WA TCTHRES N0, e EREEIEETE

e, FREM SO LIS, JERRE L RERF oM, h
O ARNESITE S A GRIR) fiia 8, it~ arito
KINEFERGALTBY, e litof @iz iHk$ 20
BEVED H 5. & TIEIMALA OFRBAS S ZI S O g
ZHEM T 5.

XKL (FPDM-P-464) 1%, Xenoxylon latiporosum & [l%E
EN7z. X latiporosum % &t Xenoxylon 1%, HMALHEL
WCIIBET V7R 7 9 AH~NE BB L, MaastrichtianiZ
IFHEIR L 72 & 2 51T\ 5b (Medlyn and Tidwell, 1975 ;
Tsunada and Yamazaki, 1987 ; Spicer and Parrish, 1990 ;
Philippe and Thévenard, 1996 ; Philippe et al, 20097 &).
DT END, ZODOX latiporosum D K (FPDM-P-464)
FHEROKERED LA EIAOELZEEZTY
FELZRW. 512, HAMZIZB W TORARIH L v
Xenoxylon D FE M 51X, w27 %) okl
Turonian~Santonianz* & ¥ % & N 72 X watarianum
(Nishida and Nishida, 1986 ; Philippe et al, 2009) %, H1[H
B ¥ 7I. 4 »Santonian~Campanian?* 5 it # & 11 72X
latiporosum (Terada and Nishida, 2004 ; Philippe et al.,
2009) TH Y, ThbEEHEHEICHARRELTD Xenoxylon D
FEHIZA S Twiwvy (Philippe et al, 2009;0h et al,
2011b). KB 1 H A 7% 8] O Maastrichtian @ 3 75 g
L ENTWw 572 (Matsuo, 1970 ; &%, 1991 ; Nichols et
al, 20107% &), KREREILEL-ETLE, AmLHEY
® Xenoxylon DEYMBN SAET E ARV, 2OZ
LR ERBT DL, 2 DX latiporosum @ 3 FH (FPDM-P-
A64) IZREA TG & 0 AL G S0 L7- W ReEAE 2 Hh
%.

Podocarpoxylon ®—Ffi (Podocarpoxylon sensu Gothan
(1905)) & L 7=#MAb A, fishBAa W, 3Rk #
BIEOBHR L2 & oA H AR O T & A % (Barremian—
Aptian) 7 5 #ifs & N7z Mesembrioxylon (& 1:%) (23
wAE 2 b e, g o RIE & Barremian & &
NTw3 2 &h b (Tsaji, 1993 ; Kubota, 20057 &), Z O
AR EOKMRICAEAFTLTYTD FIEIE % v
Mesembrioxylon 13 FEBATZAD» S3HE I Tnina
& %5 (Tsunada and Yamazaki, 1987 ; Oh et al, 2011b),
Maastrichtian® KREREN HE L2 EEZ S XD,
Podocarpoxylon ®—F & L7238 (FPDM-P-463) b ¥ 72,
e @ S Lz e E 2 5 b,

— 7, Cupressinoxylon & % 7z, At E o 13 H i %
(Shimakura, 1937) & B EREEK LT O TFEH~PHT 2 7%
(FEHIZ 2, 1974) 2> 5 O DAME, #10F H AR OT-$E 0 8k
T O T E A M % (Barremian—Aptian), 7 U o E#
HIR A & i T 3 (Oh et al, 2011b% —HBETIE).
B EA T BRI Barremian E HEE ENTWE T LN S
(Isaji, 1993 ; Kubota, 20057 &), Z OEHfEAALAE ORAL
WABLTWTLPEIRR Y. L2Lads, AMuaidsl
HEov /s XEPe7 AT ulEE 723 F00RE IS HENE 2
LNAHIFZEHRNEMIEEZ L Twb, B EO LXK
B HIZ KB REW I 58S & 1L (Matsuo, 1970), Z
oI, IBEFEO e ) R0 a v 3 ¥ U IE? (Cunninghamia?
sp.), AA ¥ avg (Glyptostrobussp.), ‘£ 34 7 & (Sequoia
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sp., Sequoia smithianaHeer, Sequoia heterophyflaVelenovsky),
% 4 77 v AXIE ( Taiwania mesocryptomerioides Matsuo),
v J ¥ )& (Chamaecyparis sp.) DS ENTW5 (9@?
g, 1952; Matsuo 1970). ZOHIZIEAREAD L I

I XM EREL A RO A T VAT ImEe ) Fmb & i
nNb. ZoZ&»5, Cupressinoxylon ® — Fi ® R F
(FPDM-P-465) \&_F 38 4 % 0 KB 4 g e Ji o vl gtk b &
5.

MALf e RO %

dJe g h 513, Xenoxylon latiporosum& Podocarpoxylon
DO—FENFEL, X512, Cupressinoxyion ®—Fihs L4 E
L RKEREIOELZEELON. £ ETOTH
BEEOMALA IR, TXTX latiporosum & FRE ST
72D T(Ogura et al, 1951; AJIEHEFERH S, 1978;
Suzuki and Terada, 1992 ; S¢H (32>, 2002 ; Terada et al,
2004 ; 5F H, 20087% &), A#MEoMILADH b, X
latiporosum % B < 2, FHUEHEO5ARIEA S WD T
FERIN/IBETH %.

$72, 5 F TOFPERE DX latiporosum O ¥ WS
i, AR GREE - REAELR L) LR E g
TEBEE (R 2 &) IR LTz (BT, 1955a, 1955b;
ANEZEERBS, 1978 ;Suzuki and Terada, 1992; 35%H
137, 2002; Terada et al, 20047 &). 4 [Hl, %% g
e LS, 2 F ) FHUE R R Lo E 0 & Xiatiporosum
DM L7228 0E, 7ok ER AR L2720 Th
{, HATRDIBROH L X latiporosum O ¥Rk &
W) HTHETH L. A OFERITE Y Barremian & ?E
EINTWD I EH 5 (Tsaji, 1993 ; Kubota, 20057% &),
latiporosum 3% Dk, WRT I T7RT T A H~NE 50 ’i’
i/ L C vy < — 5 T (Philippe and Thévenard, 1996 ; Philippe
etal, 2009% &), HARTIIA % & b #Y Barremian % T
BAFLTWEEEZ SN,

AF D Podocarpoxylon ®—F%, HAD T EE MR IC
BT HARD A D 55 S N7z Mesembrioxylon”
DOBFICHEBRAE 2 b N7z, “ Mesembrioxylon " (321 %
P S TICAESE LA OBEMO —2 & sh
TWw5 (Tsunada and Yamazaki, 1987 ; Kimura, 2000 ; Oh
et al, 2011a). TOZ LI, LA REHERRFCE 209 K
BEDSNAT HARIZ D JEDY o Tz & § BRI DOHFZE (Yabe et
al, 2003 ; Yabe and Kubota, 2004 ; [LIH, 2009 ; &34,
2011) & X FF 9 A, [A] KA %m@#~aLm&X
latiporosum 3L RE D> 5 Eﬂ L7=2 &%, THUEBEAERE
HIE ORI OZALAS, BIURME LRSI A bR
LEFRFR L OO X 72tk 2 RIE T 5.

I

COMGEEEDHIZHI), MLAHEZREL, Rt
IR B AR LS 55 LT 22 22 22 B EGR IR, /NREI
RIRIEHH L LTS, 7, HEZTEICERL W
72, ﬁﬁﬁ\.ti»ﬂﬂm%V‘f:ffb‘t?\ﬁg%ﬁi, PH R 3

Kk E

i, IHBGAE L0 3 2 OFFEH IEHH L L 5.
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