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Paleoenvironment of the Upper Member of the Middle Pleistocene
Fukuchiyama Formation in the Fukuchiyama Basin,
Northern Kinki District, Western Japan

O O O Shigehiro Katon"™, Yoshio Tanaka”" Hideaki OHsHIMA® T HEE
and Masakazu HAyvAsHI""

Abstract

0 The Middle Pleistocene Fukuchiyama Formation is extensively distributed along the Yura
River and its tributaries in the Fukuchiyama Basin, in northern Kinki District, western Japan.
The Upper Member of the Fukuchiyama Formation intercalates a volcanic ash bed mainly
originated from the Aso-1 tephra layer that erupted between 0.25 and 0.27 Ma. A pollen
analytical study was conducted about clayey and peat beds immediately below the ash, with the
identification of insect fossils from the peat as Plateumaris constricticollis (Jacoby), to reconstruct
the paleoenvironment during the deposition of the member. Paleoenvironment at the studied site
changed with the upward decrease in fluvial influence, from riverside and lowland Cryptomeria
japonica and Alnus forest into a mosaic landscape of the Alnus and Picea lowland forest, wet
grassland, and marshy vegetation. This vegetation change also indicates the upward cooling
before the deposition of the volcanic ash (Aso-1) corresponding to the cold age in the Marine
Isotope Stage 8 (MIS8) and suggests the occurrence of the warm period correlative to the MIS 9
within the Upper Member of the Fukuchiyama Formation.

Key wordsd Middle Pleistocene Fukuchiyama Formation, Pollen analysis, Insect fossils,
Paleoenvironment, Marine Isotope Stage, Yura River.
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Fig.10Localities of the studied outcrops of the Upper
Member of the Fukuchiyama Formation in and
around the Monobe Town, Ayabe City, Kyoto
Prefecture.
Using the 1:25,000 scale topographic map“ Koumori”
published by Geographical Survey Institute of Japan.
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Table.l Fossil pollen assemblage of the samples from the Upper Member of the Fukuchiyama Formation.

N MAZ RHES
73 %57 (Taxon) Coc1A Loc.1B Loc1A
ElES EE P1 P2 P3 P4 P5|Pa Pb Pc|P6 P7 P8 P9 P10
AATEH Arboreal Pollen
EIE Abies - - - - - 1 14 6 1 - - - -
VHE Tsuga - - - - - 23 39 1 8 - - - 12
rOER Picea - - - - -| 62 121 12 8 - - - 1
TVREMERER Pinus subgen. Haploxylon - - - - - 13 10 - - - - 1 -
TYR(BEEFH) Pinus (Unknown) 1 - 3 - - 10 7 2 2 - - 1 1
aAYIXRE Sciadopitys - - - - - - - - 9 - - - 29
ZAXH(RAXER) Taxodiaceae( Cryptomeria type) - - 2 - - 6 6 8| 115 - - - 1
AXE (AMEa/7ER) Taxodiaceae( Metasequoia type) - - 1 - - - - -1 118 - - - -
AFAR—AXAYR -/ Taxaceae—Cephalotaxaceae—Cupressaceae - - - - - 4 5 - 8 - - - -
VYIEER Myrica - - - - -| 30 9 1 - - - - -
YIUNIR—INIR (A=Y IVZR) Juglans - - - - - 4 4 2 2 - - 1 -
IRTR-THERE Carpinus — Ostrya - - - 1 - 6 1 - 3 - - - -
AVZAH Corylus - - - - - 4 - - - - - - 1
AVE S Betula - - - - -l 36 12 2 - - - - -
NUIER Alnus - - - - -] 79 40 00| 40 - - 1 175
JrE Fagus - - - - - 3 - 3 3 - - - -
aFSEIFSHERE Quercus subgen. Lepidobalanus - - 1 - - 1 - - 5 - - 1 -
AFSETHAVER Quercus subgen. Cyclobalanopsis - - 1 - - - - - 3 - - - -
ZLE-7VXR Ulmus ~Zelkova - - - - - 7 4 2 - - - - -
IIB—L1/%RE Castanea —Castanopsis - - - - - - - - 3 - - - -
EF/XR llex e e 1 T
HITR Acer - - - - - 2 - 1 2 - - - -
/xR Tilia - - - - - 1 - - - - - - -
=k o] Araliaceae - - - - - 1 - - 1 - - - -
YO Ericaceae - - - - - - - 1 - - - - 5
IYXRE Clerodendron - - - - - - - 1 - - - - -
N/ER Symplocos - - - - - - - - 3 - - - 2
A RE/ X B Ligustrum - - - - - - - 1 - - - - 2
rRU)OE Fraxinus - - - - - 2 - 3 - - - - -
GHARASE ] Viburnum . T T T TS T T T DT
BEARIEH Nonarboreal Pollen
SANVaAYRE Lysichiton - - - - - - 10 6 - - - - -
<& Tyoha - - - - - - 2 - - - - - -
VR Sparganium - - - - - 2 - 1 - - - - -
TESHE Sagittaria - - - - - 2 - - - - - - -
A% Gramineae - - - - -1 30 7 4 8 - - - 1
hyvyguE Cyperaceae - - - - -| 107 195 6 12 - - - -
ROHRE Eriocaulon - - - - - 2 - - - - - - -
= =) Liliaceae - - - - - 4 3 - - - - - -
T AR Iridaceae - - - - - 1 - - - - - - -
YFIATHEI — DT YHIE Polygonum sect. Persicaria—Echinocaulon - - - - - 2 - 1 - - - - 8
hITIVIR Thalictrum - - - - - 1 4 - - - - - 3
FURYSE Ranunculaceae - - - - - - - - - - - - 3
PArl=Virl- Geranium - - - - - - - - - - - - 2
77 Cruciferae - - - - - - - 1 - - - - -
DANFIIE Parnassia - - - - - - 1 - - - - - -
JUEIVRE Sanguisorba - - - - - 6 - - - - - - -
THER Myriophyllum - - - - - - - - 1 - - - -
R Umbelliferae - - - - - - 2 1 - - - - -
YURDR Gentiana - - - - - 4 2 - - - - - -
SVAVIRE Menyanthes - - - - - 2 6 - - - - - -
VR Labiatae - - - - - 1 - - 1 - - - -
AEXRE Artemisia - - - - - 13 6 4 - - - - 2
FOER Carduoideae - - - - - 26 8 4 1 - - - 54
BURREFR Cichorioideae - - - - - 1 1 1 - - - - -
ENL R R Unknown Pollen
LAt ... Mnknownpollen ...l .z .z Tl T o I T 2. 0] .. 8 o mmm 14
LA HEYIRE T Pteridophyta Spores
EHTI/HRSE Lycopodium - - - - - - - - - - - - 2
=y Sphagnum - - - - - 7 - - - - - - -
| o FiEtaF other Pteridophyta spores 1 - 40 48 23 18 31 594
B TOTAL
RERTEH Arboreal Pollen 1 0 8 1 0| 309 272 226 | 335 0 0 5 229
EATEH Nonarboreal Pollen 0 0 0 0 0| 204 247 29| 23 0 0 0 73
THTEH Unknown Pollen 0 0 0 0 0 3 2 0 8 0 0 0 14
A NEYITE Pteridophyta Spores 1 0 0 0 o| 47 48 23 18 0 0 31 59
BIEY - BT (REAZERL) Total Number of Pollen & Spores 2 0 8 1 0| 560 567 278 | 376 0 0O 36 898
’ Jzyﬁ};i/ﬁ%%ﬁﬁ;VAVAbd(3F""'l§l,)AAbd(§(,) 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777
: B=; :Very Abundant =N b V), A:Abundant V),
1S Conman(H B Fu(ELY, Tr Trace RERR (HB). ... — v A A A r
e DE a]; VA:Very Abundant(FE (2% L)), A:Abundant(ZLV), o
% COrE@rn%}SE.;_@? %R?:_Fj;rft_eg(ﬁhh VR: Very Rare(#B <R, N: Non(SE{EF) VR N VR VR N [VA VA VA|VA N N VR R-VR
e DIRTFINEE; ~ N N
|_iM:Moderate( ). P: Poor(ZBLY), VP :Very Poor(JEEI=ELY) M-P M-P P G G G MV M-VP VP
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Fig.30 Results of pollen analysis of the samples from the Upper Member of the Fukuchiyama Formation
Stratigraphic levels of individual samples are shown in Fig. 2A
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Fig.3 (continued)d Results of pollen analysis of the samples from the Upper Member of the Fukuchiyama Formation.
Stratigraphic levels of individual samples are shown in Fig. 2A.
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Fig.40Correlation of the depositional ages of the Fukuchiyama Formation with the marine isotope stage (MIS) ages based on
the stratigraphy and fission-track dates of tephra layers, magnetostratigraphy, paleoclimatic changes inferred from

pollen and macro-plant fossil assemblages.
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Plate O Photographs of the fossil pollens identified from the sample P-6 at Loc.1A of the Upper Member of the Fukuchiyama
Formation.
10 TsugaZ1Picea 1 31Pinus J41Sciadopitys [15-6 1 Taxodiaceae]l Cryptomeria typell]7-810 Taxodiaceael] Metasequoia
typell
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Plate [0 Photographs of the fossil pollens identified from the samples P-6 and P-10 at Loc.1A of the Upper Member of the
Fukuchiyama Formation.
Photographs of Nos.12 and 13 are fossil pollens from the sample P-10, and others are those from the sample P-6
90 Juglans 100 Carpinus-Ostrya] 11-130 Alnus 140 Fagus [ 150 Lepidobalanus 0 160 Ulmus-Zelkova 1l 0 O
170 Symplocos [0 1800 Gramineael] 190J Cyperaceae
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Plate 0 Photographs of the fossil pollens identified from the sample P-a at Loc.1B of the Upper Member of the Fukuchiyama
Formation.
10 Piceal] 200 Haploxylon[] 30 MyricalJ 40 Carduoideael] 500 BetulaJ 600 Alnus
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Plate O Photographs of the fossil pollens identified from the sample P-a at Loc.1B of the Upper Member of the Fukuchiyama
Formation.
70 Tsugal 80 Tilial 90 Taxodiaceaell Cryptomeria typell] 1000 Cyperaceael]l 110 Menyanthes[1] 121 Artemisia [l
130 SanguisorbaJ 140 Cichorioideae
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Plate V Fossil insects derived from woody peat layers of the Upper Member of the Fukuchiyama Formation: Plateumaris
constricticollis (Jacoby)
10 pronotum, 20 elytrald Scale] 1mm.





