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Fossil wood assemblages from the Pliocene Ueno and Iga Formations,
Kobiwako Group, Mie Prefecture, Japan
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YAMAKAWA, Chiyomi ™, NUNOTANI, Tomoo ™ and TERADA, Kazuo™

Abstract

The fossil plant assemblages of the late Pliocene in and around the Ueno Basin, Mie
Prefecture, central Japan were reconstructed based on wood fossils from the Ueno and Iga
Formations (ca.3.5 Ma) of the Kobiwako Group. In total, five genera in four families were identified
from the two formations, plus another three taxa of undetermined genera in two other families. This
includes two conifer families, namely Pinaceae (Abies and Picea) and Cupressaceae (Taxoidioid type
and Cupressoid type), and four dicotyledonous taxa (Buxus, Hamameridaceae, Zelkova and Alnus). In
the upper part of the Ueno Formation three of these families, including the two conifer families and
one dicotyledonous family were present (represented by Picea, Taxoidioid type and Cupressoid type,
and Alnus). The lower part of the Iga Formation yielded representative specimens of all the taxa,
including one genera of broad leaf tree (Buxus), and the two types of Cupressaceae, typical wetland
taxa. Cupressoid type, Hamameridaceae and other major components such as fruits of Trapa and
rhizomes of Nymphaeaceae were dominant taxa in the upper layer of this formation.

As ripples and laminae are absent from the peaty silt that included the macro-fossils from the
upper part of the Ueno Formation, the sedimentary facies was probably a back marsh environment.
The Iga Formation, which conformably covers the Ueno Formation, includes alternating sand, mud
and silt with current ripples, parallel laminae and trough cross-stratification. These sediments
indicate that the lower part of the Iga Formation was firstly deposited in a river and then in lentic
water, such as a lake containing water plants.
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Fig.1 Locality map of Ueno Basin, Mie Prefecture, and sampling sites adopted from the topographical map “Ueno”
scale 1:50,000 published by Geographical Survey Institute, March, 2008.
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Fig.2 Geological map of the Ueno and Iga Formations, Kobiwako Group and sampling locations of wood
fossils and plant macrofossils in the Hattori River, Ueno Basin, Mie Prefecture.
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Fig.3 Columnar section of the Ueno and Iga Formations showing the horizons of wood
fossils and plant macrofossils at the bed of the Hattori River, Ueno Basin, Mie
Prefecture.
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Table 1 List of wood fossils from the Ueno (U-1~5)and Iga( I -1~10, 12) Formations.

LBM No. | horizon| I-¢ s-¢ length | family & taxa genus & type || LBM No. |horizon| Il-¢ s-¢ length | family & taxa genus & type
492000051| U-1 7.2 3.3 60. 0| Cupressaceae Taxodioid 492000122| 1-6,7 9.3 2.5 30. 5| Cupressaceae Taxodioid
52| U-2 5.5 0.7 8. 7|Betulaceae Alnus sp. 123| 1-6,7 1.6 0.7 5. 6| Pinaceae Abies sp.
53| U-2 4.7 1.1 11.5|Betulaceae Alnus sp. 124 1-6,7 7.5 0.6 10. 1| Pinaceae Picea sp.
54| U-3 10.3 5.3 12.5|Conifer 125| 1-6,7 2.4 0.9 5. 3| Cupressaceae Taxodioid
55| U-3 10.3 5.3 12.5|Cupressaceae Taxodioid 126| 1-6,7 4.3 9.5 8. 7| Angiosperm
56| U—4 7.0 4.0 35. 0|Cupressaceae Taxodioid 127| 1-6,7 2.5 0.7 7.3|Cupressaceae Cupressoid
57| U—4 3.0 1.8 8.0| Angiosperm 128| 1-6,7 3.6 0.6 11.1|Cupressaceae Taxodioid
58| U—4 3.0 0.4 37.0|taxa indet. 129| 1-6,7 2.5 0.4 10. 9 |Cupressaceae Taxodioid
59| U—4 15.0 4.0 21.0|Conifer 130 1-8 7.0 3.5 19.0|Cupressaceae Cupressoid
60| U-5 2.4 0.5 7.6|taxa indet. 131 I-9 6.0 4.3 13.0| Angiosperm
61| U-5 4.1 3.2 6.7 |Pinaceae Picea sp. 132 I-9 1.2 1.2 5. 3| Hamamelidaceae | genus indet.
62| U-5 4.7 1.9 8. 2|Cupressaceae Cupressoid 133] I-9 2.6 1.2 2.7|Hamamelidaceae | genus indet.
63| U-5 7.9 4.6 23.0|Cupressaceae Taxodioid 134 I-9 2.5 1.4 5. 7|Hamamelidaceae | genus indet.
64| U-5 3.5 1.5 10. 1|Cupressaceae Cupressoid 135] I-9 6.7 2.5 8.1|Hamamelidaceae | genus indet.
65| U-5 3.0 1.2 9. 2| Angiosperm 136 I-10 4.0 2.2 8.5|Cupressaceae Cupressoid
66| U-5 2.3 1.4 9. 4| Cupressaceae Taxodioid 137 1-12 2.0 1.0 3.9|Cupressaceae Cupressoid
67| U-5 1.5 1.5 5. 7| Angiosperm 138 1-12 7.4 4.0 14. 8|Cupressaceae Cupressoid
68| U-5 5.5 1.8 9. 6| Angiosperm 139| I-12 2.3 1.1 7. 3| Cupressaceae Cupressoid
69| U-5 5.1 1.6 10. 1 |taxa indet. 140| I-12 2.3 1.2 7.9|Cupressaceae Cupressoid
71| U-5 3.4 1.1 10. 1| Angiosperm 141 I-12 1.8 0.6 5.4 |Cupressaceae Cupressoid
72| I-1 4.0 1.9 9.5 |taxa indet. 142 I-12 3.9 0.5 7.8|Cupressaceae Cupressoid
73] I-1 3.9 1.8 6.2 |taxa indet. 143 I-12 3.1 1.2 12. 1| Pinaceae Abies Sp.
74| I-1 3.0 1.1 9.1 |taxa indet. 144| I-12 3.9 1.5 14. 2| Cupressaceae Cupressoid
75 I-1 3.7 1.2 6.8|taxa indet. 145| I-1 7.0 1.6 22.0|Ulmaceae Zelkova Sp.
76] I-2 4.2 0.8 10. 0| Conifer 146| I-12 6.2 1.2 7.8|Hamamelidaceae | genus indet.
77| 1-2 3.0 0.8 6.7|Cupressaceae Taxodioid 147| 1-12 2.0 0.9 5. 8| Hamamelidaceae | genus indet.
78| 1-2 6.7 0.9 12.0|Pinaceae Picea Sp. 148| 1-12 3.5 2.0 10. 8| Hamamelidaceae | genus indet.
79| I-2 3.5 1.7 5. 8| Angiosperm 149| 1-12 6.3 2.0 6. 6| Hamamelidaceae | genus indet.
80| I-2 2.6 1.2 4.7|Angiosperm 150 I1-12 2.5 0.5 7. 3| Cupressaceae Cupressoid
81| I-2 2.5 1.9 3.7 |Pinaceae Picea Sp. 151 I-12 4.0 1.2 11.5|Hamamelidaceae | genus indet.
82| I-2 4.6 1.5 9.0 |taxa indet. 152 1-12 2.0 1.5 5. 6| Angiosperm
83| I-2 7.2 2.5 13. 6 | Angiosperm 153] I-12 3.6 1.2 9. 1| Angiosperm
84| I-2 4.3 0.7 11. 3|taxa indet. 154| I-12 1.9 0.3 3.4|Cupressaceae Cupressoid
85| I-2 5.6 0.9 11. 8| Angiosperm 155 I-1 4.4 2.1 13. 9| Angiosperm
86| I-2 4.5 0.6 13. 0| Conifer 156| I-12 3.8 0.8 4. 3|Hamamelidaceae | genus indet.
87| 12 7.1 0.9 15. 0 |taxa indet. 157| 1-12 12.7 3.5 10. 4| Hamamelidaceae | genus indet.
88| 12 4.6 0.6 2.8|Conifer 158| 1-12 8.8 3.1 7.1|Hamamelidaceae | genus indet.
89| I1-3 2.1 1.0 8.5|Cupressaceae Taxodioid 159| I-12 8.0 2.2 14. 7 |Hamamelidaceae | genus indet.
90| I-3 9.7 5.4 16. 4| Pinaceae Picea sp. 160| I-12 16.0 12.0 18. 0| Hamamelidaceae | genus indet.
91| I-3 1.3 0.6 7.1|Cupressaceae Taxodioid 161| I-12 3.2 1.0 6.0|Cupressaceae Cupressoid
92| I-3 2.6 1.4 14. 8| Pinaceae Abies sp. 162| I-12 4.0 2.3 6.4 |Hamamelidaceae | genus indet.
93] I-3 2.1 0.9 10. 2|Buxaceae Buxas sp. 163] 1-12 5.8 3.0 11.7|Cupressaceae Cupressoid
94| I1-3 4.5 1.9 11.5|Cupressaceae Cupressoid 164| I-12 5.9 1.4 14. 8| Cupressaceae Cupressoid
95| 1I-4,5 9.6 3.8 21.0|Cupressaceae Taxodioid 165 I-1 4.3 1.1 11.0|Cupressaceae Cupressoid
96| 1-4,5 2.4 1.0 9. 7|Pinaceae Abies sp. 166 I-12 5.5 2.0 9. 6|Cupressaceae Cupressoid
97| 1-4,5 11.7 1.9 18.9|Pinaceae Abies Sp. 167| 1-12 6.2 3.9 7.3|Hamamelidaceae | genus indet.
98| 1-4,5 6.3 2.2 27.0|Cupressaceae Taxodioid 168| 1-12 4.2 1.5 16.5|Cupressaceae Cupressoid
99| I-4,5 6.6 1.4 6. 7|Pinaceae Abies Sp. 169| 1-12 1.7 0.6 4.8|Hamamelidaceae | genus indet.
100| 1-4,5 4.4 1.3 6. 1|Pinaceae Abies sp. 170 1-12 2.0 0.8 6. 4|Cupressaceae Cupressoid
101| 1-4,5 16.3 3.6 23. 4 |Cupressaceae Taxodioid 171 I-12 1.9 0.9 6.4 |Cupressaceae Cupressoid
102| 1-4,5 3.4 0.7 5. 4| Pinaceae Abies sp. 172| I-12 5.0 1.5 6.9|Cupressaceae Cupressoid
103| 1-4,5 3.3 2.0 5. 6 |Betulaceae Alnus sp. 173 I-12 3.2 0.6 8. 3| Cupressaceae Cupressoid
104| 1-4,5 8.1 3.1 26. 4 |Betulaceae Alnus sp. 175| I-12 2.4 0.5 3.4 |Cupressaceae Taxodioid
105| 1-4,5 2.1 1.1 13. 2 |Betulaceae Alnus sp. 176 I-1 8.0 0.5 19. 0|Cupressaceae Taxodioid
106| 1-4,5 3.9 1.1 11.1|Cupressaceae Taxodioid 177] I-12 2.0 0.8 5.4|Cupressaceae Cupressoid
107| 1-4,5 2.2 1.2 4.9|Betulaceae Alnus sp. 178| 1-12 3.9 2.2 13.9|Cupressaceae Cupressoid
108| 1-4,5 3.5 1.0 9.1|Cupressaceae Taxodioid 179| 1-12 6.2 1.3 8.5|Cupressaceae Cupressoid
109| 1-4,5 5.5 2.4 17.9|Conifer 180 I-12 4.9 1.5 10. 5| Hamamelidaceae | genus indet.
110| 1-4,5 1.8 1.8 5.5|Betulaceae Alnus sp. 181 I-12 18.5 9.7 18.5|Cupressaceae Cupressoid
111| 1-4,5 3.3 0.6 6.5 |Betulaceae Alnus sp. 182| I-12 5.8 1.5 12. 4| Cupressaceae Cupressoid
112| 1-4,5 2.5 0.7 5.0|Angiosperm 183| I-12 3.9 1.8 9. 8|Cupressaceae Cupressoid
113| 1-4,5 2.1 1.4 4.7|Betulaceae Alnus sp. 184| I-12 1.1 1.1 3.7|Cupressaceae Cupressoid
114| 1-4,5 2.7 0.5 5. 1|Cupressaceae Taxodioid 185| I-12 3.0 1.4 4. 8|Cupressaceae Cupressoid
115| 1-4,5 1.9 0.9 5.9|Pinaceae Abies Sp. 186 I-1 1.8 1.0 10. 3|Cupressaceae Cupressoid
116] 1-6,7 5.4 3.2 19. 3| Cupressaceae Taxodioid 187] I-12 3.1 1.4 7.8|Hamamelidaceae | genus indet.
117| 1-6,7 4.7 2.8 21.9|Cupressaceae Cupressoid 188 1-12 7.0 2.4 12. 6 |Cupressaceae Cupressoid
118| 1-6,7 2.2 1.3 4.5|Cupressaceae Cupressoid 189| I-12 9.6 1.3 7.4|Cupressaceae Cupressoid
119| 1-6,7 5.9 1.2 9. 3| Pinaceae Abies Sp. 190 I-12 7.1 4.9 13.1|Cupressaceae Cupressoid
120| 1-6,7 3.2 0.7 11. 4 |Cupressaceae Cupressoid 191 I-12 2.4 0.7 8. 3| Cupressaceae Cupressoid
121| 1-6,7 5.7 1.9 15. 4| Pinaceae Abies Sp. 192| I-12 4.8 1.0 15.5|Cupressaceae Cupressoid
U: Ueno Formation ; I: Iga Formation. indet. indeterminated 193] I-12 3.5 1.5 10. 0| Hamamelidaceae | genus indet.

l-¢: longer diameter; s-¢: shorter diameter; scale = cm, Taxodioid: Taxodioxylon sp.(Taxodioid type); Cupressoid: Taxodioxylon

LBM: Lake Biwa Museum

sp.(Cupressoid type).




x2 LFHE - FEBOMLADOBERNOHER B
Table 2 List and numbers of wood fossils from the Ueno and Iga Formations based on Table 1.

horizon Ueno Formation Iga Formation total
taxa U-1 U-2 U-3 U-4 U-5|total JI-1 I-2 I1-3 I-4,51-6,7 I-8 I—-9 I—-10 I—12] total

Pinaceae

Abies sp. 1 6 3 1 11 11

Picea sp. 1 1 2 1 1 4 5
Cupressaceae

Taxodioid 1 1 1 2 1 2 6 5 2 16 21

Cupressoid 2 2 1 4 1 1 33 40 42
Conifer family indeterminated 1 1 1 3 3 1 4 7
Buxaceae

Buxus sp. 1 1 1
iljlzr:tiamerldaceae gen. et Sp. 4 16 20 2
Ulmaceae

Zelkova sp. 1 1 1
Betulaceae

Alnus Sp. 2 2 7 7 9
Angiosperm family 1 4 s 4 11 1 3l 10| 15
indeterminated
taxa indeterminated 1 1 2 4 7 9
total 1 2 2 4 11 20 4 13 6 21 14 1 5 1 56| 121 141

U: Ueno Formation; I: Iga Formation

Taxodioid: Taxodioxylon sp. (Taxodioid type); Cupressoid: Taxodioxylon sp. (Cupressoid type)
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oyBAFH v xF (M4I1-1)
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Gothan &, JUMITOEHE=ROFEHH»SET
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A X RO 5B EESL % 0.

ML, 727V T4 FFra v AFRICGHEE
N555, SEHFHENE V) 2 ehs, FimRLiAFE
DR FOBAROWHEE D ZEZ SN0
HOREIZTE 2w

Taxodioxylon sp.(Cupressoid type) 727 V74 ¥
aurige /¥ 8 v/ *xF (KW5A-D)
X B 0 LBM 0492000062, 064, 094, 117, 118

3 o

=9 o
-

4 MMERDBEHETE

120, 127, 130, 136~142, 144, 150, 154, 161, 163
~166, 168, 170~173, 177~179, 181~186, 188~
192.

FfE - CRAS & RO, R & 7 2
J716) - BT R % < STIERBY. Wi ER Ak
C1~BHEREETH 5. BIIRMINLIZHBAE S L <138
GSHRITINCAEATE L )AL, ZDOKFAIGEE L
ABHNEE LT 5 b 02 5 BRIk, BUHHLERIL
FIT, Ml 2 ~ 5 MR TH 5. SEEEL

A—D:E3E, E—H: hJER, I-L: 27 VTF X0 8 - AFXE,
Fig. 4 Fossil woods. A—D: Abies sp.(A-C: LBM0492000096, D: 097). E-H: Picea sp.(LBM0492000124). I-L: Taxodioxylon sp.
(Taxodioid type) (I, J: LBM0492000055, K, L: 095). A, E, F, I: cross section; B, G, J: tangential section; D, H, K, L: radial
section. Scale bars: A, F, I=20um, B, C, G, J=10um, D, H, K, L=5um; E=50um.
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W5 I SRR, BT T 5 ~ 8 B DTN THE

X5 MELEDEMETE (FE)
A—D: 27V FsFx OB/ X8, E—H: VSR, |I-L: v ¥ IF.

Fig. 5 Fossil woods (continue). A-D: Taxodioxylon sp.(Cuprresoid type) (LBM0492000062). E-H: Buxus sp.(LBM0492000093). I-L:
Hamamelidaceae (I, K: LBM0492000132, J, L: 133). A, B, E, I: cross section; C, F, G, J, K: tangential section; D, H, L:
radial section. Scale bars: A, F, I=20um, B, |, J=10um, C, D, G, H, K, L=5um, E=50um.
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Alnus sp. v/ X){ AN FF (R6E-H)
OB ¢ LBM 0492000052, 053, 103~105, 107,
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Fig. 6 Fossil woods (continue). A-D: Zelkova sp.(LBM 0492000145).E - H : Alnus sp.(E-G: LBM0492000107, H: 113). Scale bars:

A=50um, B, F=10um, C, D, G, H=5um, E=20 um.
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