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Akihiro Yoshida', Kazuki Yoshiyama® and Hiroshi Moriwaki’:
Vegetation history from pollen assemblage since the Last Glacial Termination
in the Kokubu Plain, Kagoshima Prefecture, southwestern Japan
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Abstract The present reconstruction of vegetation since the Last Glacial Termination (LT) from the fossil pollen
in the Kokubu Plain, southern Kyushu, advanced our understanding of the vegetation history in southwestern
Japan. The pollen profile in the plain indicated: 1) Cool-temperate deciduous broad-leaved (CTDB) woodland
mainly of Quercus subgen. Lepidobalanus developed in ca. 13.0-12.5 ka, 2) the woodland components changed
from CTDB to warm-temperate evergreen broad-leaved (WTEB) with warming in ca. 12.5-7.3 ka, 3) WTEB
woodland dominated by Q. subgen. Cyclobalanus and Castanopsis developed after 7.3 ka. The pollen data in the
plain show that Kikai-Akahoya ash fall had little impact on vegetation. We compiled spatial-temporal distribu-
tion of vegetation since the LT, using the pollen data from southern Kyushu. Mixed woodland of boreal conifers
and CTDB covered southern Kyushu in ca. 14.0 ka, and CTDB woodland developed firstly in the Kokubu Plain
after ca. 13.0 ka. WTEB woodland expanded after ca. 10.0 ka and became the major woodland after ca. 6.0 ka.
Furthermore, it is highly possible that the time-lag in the establishment of WTEB woodlands between Kokubu
and Kimotsuki Plains was caused by the flow of Kuroshio Warm Current into Kagoshima Bay.
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Fig. 1 Index map of Kokubu Plain (A) and the drill-
ing site K2 in the plain. The topographic maps in the

SRS

terrestrial and marine areas are modified from the
5 m Digital Elevation Model issued by the Geospa-
tional Information Authority of Japan and the Basic
Map of the Sea in coastal waters “Northern Part of
Kagoshima Wan” and “Southern Part of Kagoshima
Wan” issued by the Japan Coastal Guard, respec-
tively.
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Fig. 2 Age-depth model from radiocarbon dates and tephra
ages of the K2 core. Lithological column was from Moriwaki
et al. (2015). Refer to Tablel for radiocarbon dates.
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Table 1 Recalculated radiocarbon dates of samples from the K2 core, Kokubu Plain

Sample Lab. Code Depth Material Method* 3CH* Conventinal age*** Calibrated age****
No. (m) (%o) (**C yrs BP) (28, cal BP)
1 PLD-12207 25.08 Shell AMS 3.30 9,610 = 40 10,165-10,505
2 PLD-12208 32.76 Shell AMS 0.24 9,975 = 30 10,655-11,070
3 TAAA-92770 32.93 Shell AMS 1.91 10,110 = 50 10,780-11,200
4 TAAA-92768 44.62 Shell AMS 1.18 11,310 = 50 12,490-12,800
S TAAA-102465 55.57 Plant AMS -26.96 11,150 = 40 12,930-13,165
6 PLD-20186 56.05 Plant AMS -27.32 11,020 = 3§ 12,835-13,075

* AMS, accelerator mass spectrometry.
#* §5C values of AMS.
#** Conventinal age were from Moriwaki et al. (2015).

##%% Calibrated age were based on the IntCal20 (Reimer et al., 2020) and Marine20 (Heaton et al., 2020) using OxCal4.4 (Bronk Ramsey, 2009).
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Table 2 List of pollen and spore fossil found in the sediments
at K2 core, Kokubu Plain

Trees:

Abies, Picea, Tsuga, Pinus subgen. Haploxylon, P. subgen.
Diploxylon, Cupressaceae-Taxaceae, Podocarpus, Cryptomeria,
Juglans+Pterocarya, Carpinus-Ostrya, Carpinus tschnoskii, Betula,
Quercus subgen. Lepidobalanus, Q. subgen. Cyclobalanopsis, Fagus
crenata, F. japonica, Castanea-Castanopsis-Lithocarpus, Celtis-
Aphanantbe, Ulmus-Zelkova, Acer, Aesculus, Cercidiphyllum, Tilia
Shrubs:

Alnus, Corylus, Salix, Myrica, Phellodendron, Rhus, Ilex, Araliaceae,
Ericaceae, Styrax, Ligustrum, Fraxinus, Viburnum, Symplocos,
Ephedra, Elaeagnus, Sapium, Weigela, Mallotus, Lonicera

Herbs:

Gramineae, Cyperaceae, Lysichiton, Typha, Rumex, Reynoutria,
Chenopodiaceae, Thalictrum, Ranunculaceae, Sanguisorba,
Leguminosae, Haloragaceae, Umbelliferae, Valerianaceae,
Campanulaceae, Polygonum, Persicaria, Labiatae, Rosaceae, Vitis,
Geranium, Menyanthes, Artemisia, Carduoideae, Cichorioideae
Ferns:

Monolete fern spore, Trilete fern spore
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Fig. 3 Conventional pollen diagram from the K2 core, Kokubu Plain. Refer to Fig. 2 for the symbols of the lithological column.
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Occurrence (%)

5000 10000
Age (cal BP)

= Temperate conifers
(Tsuga, Pinus subgen. Diploxylon, Podocarpus, Taxaceae-Cupressaceae,
Cryptomeria)

""" Warm temperate evergreen broad-leaved
(Quercus subgen. Cyclobalanopsis, Castanea-Castanopsis-Lithocarpus)

— Cool temperate deciduous broad-leaved
(Q. subgen. Lepidobalanus, Juglans+Pterocarya, Carpinus-Ostrya, Fagus,
Ulmus-Zelkova, Acer)

Fig. 4 Occurrence of major pollen fossil from the K2 core,
Kokubu Plain.
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DHEHI SN CT0D, Thbb, INRETEELEBMD & 17
AT H R A SER R~ o i D2 k1, K-Ah OFFTIC
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0—
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This study Toyama (1982)
Kimotsuki Plain il cv.aapd
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Il {Cy, Cs, P, Pd
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IV |Cy. Cs, Pd, P
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X K-Ah
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II'{Q uz F,cy
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| Sz-Tk3(10.6 ka) szs= | | QCa P pp
Sz-S (12.8 ka) I
J <"“Cage
A: Abies Q: Quercus subgen. Lepidobalanus Cy: Q. subgen. Cyclobalanus
Ts: Tsuga F: Fagus Cs: Castanea-Castanopsis-Lithocarpus
P: Pinus UZ: Ulmus-Zelkova Ce: Celtis-Aphananthe

Pd: Podcarpus Ca: Carpinus-Ostrya
CT: Cupressaceae JP:Juglans-Pterocarya
-Taxaceae T: Tilia

- Mixed woodland of boreal conifers and cool-temperate deciduous broad-leaved

I:l Cool-temperate deciduous

broad-leaved woodland
Fig. 5 Spatial-temporal comparison of pollen data in the
southern Kyushu.

Warm-temperate evergreen
broad-leaved woodland
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