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Deposition of arsenic in landslide—~dammed paleolake sediment of Ane River
based on the stable isotope compositions

AR - PRS- NIRS W D ? - fRTF5° - FEE—A0° - 7 AL

Yuma Masuki'', Nagayoshi Katsuta®, Sayuri Naito’, Chikage Yoshimizu®, Ichiro Tayasu3, Masayo Minami*

IR R EIREL A BAT I ZERE - 2R BE A - R A HERBRSR TR -
& B R L ERBR BRI T T
' Graduate School of Natural Science and Technology, Gifu University, Gifu 501-1193, Japan.
2Faculty of Education, Gifu University, Gifu 501-1193, Japan.
*Research Institute for Humanity and Nature, Kita—ku, Kyoto 603-8047, Japan
*ISEE, Nagoya University, Chikusa, Nagoya 464-8601, Japan.

*Corresponding author. E-mail: b4522040@ edu .gifu-u.ac jp

Abstract

In the mid-Holocene, the landslide—dammed lake of Ane River in central Japan was formed via a catastrophic
collapse of Mt. Ibuki. The lake sediments contain high contents of arsenic (As). To investigate the concentration
of As into lake sediment, we analyzed the element and isotopic compositions of lake sediments as well as
bedrocks, rivers water, and springs water in the surround region. The average content of As in lake sediment
samples (n = 83) was 68 = 32 pg/g. The C/N ratio (30.4 *= 7.4) and 5'3CTOC (-=28.1 = 0.4%o0) of silty—clay layers
indicate that the organic matter was mainly input of land—derived C3 plants. In addition, the 3" Croc values
show a weak inverse correlation with the As contents (R = —0.67), indicating that the dissolved As was supplied
into paleolake together with the land plants. The 'S values of paleolake sediment samples (1.7 * 2.5%0)
approximately coincide with that of SO,*” (70 pM) in the present Ane River (—4.0 * 0.8%o). This observation
is explained by diagenetic pyrite formation in a closed system under low SO, concentrations. The §**Sg(, and
8" 0404 in SO, in the present rivers indicate that most of SO,” in the catchment is derived from the pyrite
oxidation in bedrocks. This is supported by 8S values of bedrock samples (-22.9 ~ —2.2%.) which contain ~3 ng/
g of As. Because S and As show the similar behavior in the environment, the concentration of As into paleolake
sediments probably resulted from dissolution of bedrocks, followed by the adsorption on organic matter and Fe

oxyhydroxide in river and lake water columns.
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Fig. 1. (a) The blank map of central Japan showing study site as filled star. (b) Geological map of around Mt. Ibuki. (c) Geological
cross section (A—A") through the summit of Mt. Ibuki. (d) Simplified map showing geomorphological and geological
features around the upstream of Ane River in eastern part of Mt. Ibuki (modified after Kojima et al., 2006). A red, blue,
and yellow circles are the sampling site of Ane River, tributaries, and spring, respectively.
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Fig. 2. Lithology of the sediment exposed in
Ane River terraced scarp.
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Fig. 3. Comparison of sediment records of Ane River paleolake. (a) the As content, (b) the TOC content, (c) the C/N molar ratio, (d)
the TN content, (e) the 8" Cyoc, (f) the 8Ny, () the TS content, (h) the 8**Sqs.
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Fig. 4. (a) Relationships between 8" °Croc and 8Ny for the paleolake sediment samples. The ranges of algae, C3 land plants and
C4 land plants are shown as blue, green and yellow circles. (b) TS—TOC relationship for the Ane river paleolake sediment
sediments. Orange and green lines show slopes of normal marine (0.13) and freshwater (0.051), respectively (Berner and
Raiswell 1983). (c) 8345504 and 8180504 relationship for the Ane river, Itanako River, and Ashimata River. Red, blue, brown,
and green squares show ranges for sulfate origin of evaporites, atmospheric deposition, soil sulfate, and inorganic sulfur
compounds, respectively (Krouse and Mayer 2000).

13



Y. Masuki et al./ The Nagoya University Chronological Research 7, 9-14 (2023)

BRI OAsIIS RO Z B 2R L, i)l S RO HERR Y OAsIIBRILY & LTHIAE S 5 (R3EE) o
F7o, MRS O S 12 OAsTE LT3 ng/gTH Y i S IO BIMERF D DA 2085 | ik L
72l R TIDTH D, ZOL) RigfEid, FRBOE EPOEHL DKL HRFIC BTG5
FIKBRALI O AEIZ Lo THELIEE R BN,

4. Hww

ARFZEIE. GBI - fi)lloh e ZIEOWIHER 2 RE LT ARITTREO S/ =N LT AL
R Z AT o720 61 ~ 78 cmD B E % B HERE TROMNZC/INHL £8 Crocldy FE DO C3HEY)
RIBEOERY % FARETHI LR RT, IO HEREWS ™S s & BIAE D167 S g0, D —31L. SO, 7F
ETHBEINTHSATELZLDOTHY), HFEFREOWIAKSO,” DS 'S RFFTAHILERIETLH, €D
SO/t BUEDTIHODKDESs0, £ 8" 050, DBIRD 5. SR A O BRI LICHR T2 DT
Hbo BEPAsIISEFVOETZ/RTZEnD, FBABELSELZLDOTHY) ., did ORIy O
AsTERITIHKP ORI R BRI E L THEL2bDEEZ LA,

HHRE

AWFZEid. ISPSEHIFE22H00560, B IR il R B [, 86 HbERBRIE S~ FE P O [ AL AR BR 3
HFEFREFEEOEK Z Z T TiTb/z. RO —ERIE. BB KFHF AR E R Oz (BL%
%) Tirbhiz,

51 H STk

Berner, R. A., Raiswell, R. (1983) Burial of organic carbon and pyrite sulfur in sediments over Phanerozoic time:
a new theory. Geochim. Cosmochim. Acta 47, 855-862.

Canfield, D. E., Thamdrup, B. (1994) The production of 34S-depleted sulfide during bacterial disproportionation
of elemental sulfur. Science 266, 1973—-1975.

Elser,J.J., Fagan, W. F., Denno, R. F., Dobberfuhl, D. R., Folarin, A., Huberty, A., Interlandi, S., Kilham, S. S.,
McCauleyk, E., Schulz, K. L., Siemann, E. H., Sterner, R. W. (2000) Nutritional constraints in terrestrial and
freshwater food webs. Nature 408, 578—580.

Habicht, K. S., Gade, M., Thamdrup, B., Berg, P., Canfield, D. E. (2002) Calibration of sulfate levels in the
Archean Ocean. Science 298, 2372-2374.

AN TH RS PR, TR IR, R SR, sk ks, KB, R AE T (2006) 8 BLAHER, Ali)11GRIS 554
T 58 & IO MHERE Y OIS & “CEAR. IS A 47,196-207.

Krouse, H. R., Mayer, B. (2000) Sulphur and oxygen isotopes in sulphate Environmental Tracers in Subsurface
Hydrology, pp. 195-231.

Murakami, T., Katsuta, N., Yamamoto, K., Takamatsu, N., Takano, M., Oda, T., Matsumoto, G., Horiuchi, K.,
Kawai, T. (2010) A 27-kyr record of environmental change in central Asia inferred from the sediment record
of Lake Hovsgol, northwest Mongolia. J. Paleolimnol. 43,369-383.

O'Leary, M. H. (1988) Carbon isotopes in photosynthesis. BioScience 38, 328-336.

Yamada, Y., Ueda, T., Wada, E. (1996) Distribution of Carbon and Nitrogen Isotope Ratios in the Yodo River
Watershed. Japanese. Journal of Limnology 57, 4(2), 467-477.

AL (1985) RIEm NS & O LS O &38R - di A4S B+ 91, 353-369.

14





