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Past vegetation change recorded of a speleothem in the
Akiyoshi-dai Plateau karst area, Yamaguchi, Japan

Kousuke Kurisaki”, Hisashi Nakamura®”, Hidehisa Kawamura™™ ",
Kumi HaTAE” and Kazuhisa YosHIMURA"

o Department of Chemistry, Faculty of Sciences, Kyushu University
4-2-1 Ropponmatsu, Chuo-ku, Fukuoka 810-8560, Japan

Bo  Akiyoshi-dai Museum of Natural History
Shuho-cho, Mine-gun, Yamaguchi 754-0511, Japan

BH0 Kyushu Environmental Evaluation Association
1-10-1 Matsuka-dai, Higashi-ku, Fukuoka 813-0004, Japan

Speleothems record successive information on terrestrial paleoenvironment. The vegetation
change in the Akiyoshi-dai Plateau, Yamaguchi Prefecture, was examined using thed **C values
of a stalagmite formed in the grassland area. The stalagmited **C values largely reflect those of
the soil CO; derived from organic carbon associated with thed **C values dependent on the vege-
tation type. The soil 5 *C values in the forest areas (0 230 O 21%o0) were lower than that in the
grassland area ([0 15%.). A 50/50 contribution from rock carbonate ([0 3%.) and the soil CO. re-
sulted in HCO;? withd *C values reflecting the vegetation. When the seepage water was ex-
posed to cave air of a lower CO, concentration, the speleothems were formed from the water in
the cave. Thed *C values of the speleothems in the forest areas were in the range of 0 7.80
0 5.5%0, whereas that in thegrassland area was [0 4.3%.. The 7 cm growing stalagmite sample
from the Kitayamakita-no-yokoana Cave in the grassland was found to have recorded the artifi-
cial vegetation change in the Akiyoshi-dai Plateau as variations in thed **C values of the car-
bonate. The average growth rate of a separate stalagmite (24u m y"*) formed under circum-
stances similar to the stalagmite examined in the Akiyoshi-dai Plateau made it possible to esti-
mate that yearly burning of the dead grass on the Akiyoshi-dai Plateau had started about 400
years ago.

Key words: terrestrial carbonates, speleothem, vegetation change, carbon isotope ratio,
Akiyoshi-dai Plateau
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Figtd Map of Akiyoshi-dai Plateau, showing the
localities of sample collection points (vege-
tation: Kuramoto et al. (1990)). A:
Kitayamakita-no-yokoana Cave; B: Choja-
ga-mori (Small forest in the grassland
area); C: Akiyoshi-dai Museum of Natural
History; D: Koumori-ana Cave; E:
Kanekiyo-do Cave.
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TabledO & “C values of soil CO, and stalactite car-
bonate in forest and grassland areas.

Grassland area
3"°C s0il CO, (%)
near Akiyoshi-dai Museum of Natural History -15.0

s"c speleothem (%)
Kitayamakita-no-yokoana Cave (Straw stalactite) -4.3

Forest area
5"C soil CO, (%)
Koumori-ana Cave (30 ¢cm deep) -20.8
Choja-ga-mori (60 cm deep) 2232
Choja-ga-mori (100 cm deep) -21.2

5"°C speleothem (%)
Koumori-ana Cave (Stalagmite) -7.8
Koumori-ana Cave (Straw stalactite) -5.5
Kanekiyo-do Cave (Straw stalactite) -6.1




248 U bODooooboboooboooo

00000000@D000000000n0onon
00000000o0o0oo0oo00000000000o0on
00000000o0o0oo0oo00000000000o0on
ooooooo

CaCO:0 COs0 H;0 = Ca’"00HCOy (2)

coooOooooOoocooboooobooooooooo
coooOooooOoocooboooobooooooooo
coooOooooOoocooboooobooooooooo
2000000000000000D0O0D00O0
1o g
uboocooooooooboOooooooboooo
OOOOOOO0OO0OOOo o000 Emrich et ald 19700
cooooooOoooomecobobooboOobobooon
OOoo0o00oO0o0O00000 FgmOOODOODOO
cooOoOoOooooooOoOOOOCOOOooooao
OFgO0O0O0000O0O0O0O0O0O0OOoo0n0ooonoOg
coooOooooOoocooboooobooooooooo
coooOooooOoocooboooobooooooooo

Gas phase

CO,(g)

T -1.1%o

| l Aqueous phase

+10.2%o -0.5%0
CO,(aq) = HCO,” .« CO,>
dissolution T |

Carbonate rock | l +2.5%o

(CaCO,)

515 : +3%0 CaCO,(s)

Solid phase

Figlll Schematic diagram on isotope fractionation
among inorganic carbon species at 15°C
(based on data from Mizutani and

Yamamoto (1993) and Emrich (1970)).
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Tabled Chemical composition andd “*C values of drip water and stalaxtite
carbonate in Akiyoshi-dai Plateau.

Site Date Temp. pH Na K Ca” Mg~ CI° NO; 80,7 HCO; §"°Cg, 8 Cuco,
(C) (ppm)_(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (mmol dm™)  (%a) (%)
Kitayamakita-no-yokoana Cave
05820 142 762 21 012 36 075 73 0.11 3.2 1.55 -8.0 -7.4
Koumori-ana Cave
05820 148 725 30 0.07 32 73 62 6.2 2.19 -129  -11.6
Kanekiyo-do Cave
05.8.20 12.8 7.51 3.8 023 43 94 14 1.6 1.91 -10.5 9.7
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Variation ofd **C values as a function of the
distance from the surface of the stalagmite
from Kitayamakita-no-yokoana Cave in
Akiyoshi-dai Plateau.
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