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Depositional process and origin of arsenic in the upstream of Ane River:
chemical analyses of lacustrine sediments in the upper terrace
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Abstract

Lacustrine sediments are deposited on two terraces of the upstream in Ane River, central Japan. The
depositional ages are estimated as ca. 5.0 ka for the lower terrace (younger lacustrine sediment) and ca. 35 ka
for the upper terrace (older lacustrine sediment). These sediments are characterized by high concentrations of
arsenic (As) more than the average of continental crust (2 ug/g). In this study, we analyzed chemical and stable
isotopic compositions of the older lacustrine sediment samples to elucidate the sedimentary process and origin
of As. The As content of older lacustrine sediment is 33.2 = 10.9 pg/g, which is 0.4 times lower than that of
younger lacustrine sediment (76.7 = 27.3 ug/g). There is no difference in grain sizes between older and younger
lacustrine sediments (11.9 * 2.9 um and 10.5 * 6.8 um), indicating no dilution effect of the As contents by the
sedimentation rates. On the other hand, the As contents of the older and younger lacustrine sediments show weak
positive correlations with the TOC contents (R = 0.43—0.72). In addition, the TOC contents of older lacustrine
sediment are 0.5 times lower than those of younger lacustrine sediment because the older and younger lacustrine
sediments were deposited during the late Pleistocene cold and the mid-Holocene warm period, respectively. The
C/N ratio and 8" Cyoc values of two lacustrine sediments indicate that the organic matter is manly originated
from land—derived C3 plants. These results suggest that the difference in the As contents of two sediments was
caused by river inflow of the organic matter into lake. We consider that enhanced decomposition of organic
matter after deposition promote reduction of As in the sediments, followed by diffusion and then reprecipitation
of As sulfide. The inverse correlation between the As contents and 8°*Sys of the older lacustrine sediments
suggests that the arsenic sulfide dissolution increased with enhanced weathering of the Mesozoic sedimentary

rocks in the catchment.
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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) Geomorphological and geological map around the upstream of
Ane River in eastern part of Mt. Ibuki (modified after Kojima et al., 2006). Blue and red circles indicate the sampling sites
of older and younger lacustrine sediments, respectively.

2. WFZEEEL & ik

B RRH T, 20224F 1 IR JE (22 K162 cm) OB BTN SR 720 fb22 AT F RN,
HEAEW X1 cm I BRI HUD 43000, SASRZIR L 72, iR A L7, b EBLUTEETEEARIL. R
(HNO,, H,0,, HF, HCI0,) |2 & % 445 f#17:(Valdés and Tapia, 2019) . AW JET ) 71 (BioSi) &A= X,
H,0,\2 & 2 W RF: E HCUC & A RERIE R F: 2 4T - 7214, Na,CO,% FiV /2 BioSidli 12 L 0 &k 2 10k
L. FEEE T I AN o218 (ICP-AES, IEK:) TERE L. BioSitliH O 5E % H

15



Y. Masuki et al. /| The Nagoya University Chronological Research 8, 14-19 (2024)

WG L= = X AR AR AT 24T 5720 BioSiflh 2 To7-Hi B ORFE R DAL, ok
DR EB L2, SARZE(TOC) E4%HE(TN), il (TS) OE&fA &L, AT Z o #E (I
BRE, HlBEREFHIIRERTENIZER) . 2 OZERNARI (3 Croc, 8Ny, 87S1s) 13, BRBERITTHR S
Mrata dfe L 72 208 MR O = AT 5T (R A i ERER B 2 F 22 T) 2 W CiE L7z, TOCHIE T, 1
M HCIT i e % B2 (Yoshii et al., 1997) L7230k % 7z,

3. MR L EL
3.1 WMwRE o e KA R HEE L 02D EK

Fig. 212, I EOFIRGE & v R TOCEREEDOZLE) 2 H i (3AKI135,2023) OFEE
EIIRT, HHIMERE O v ZEAEIX120-61.2 ug/g (F39332 £ 109 ug/g) TH V. b=
(30.1-160.6 ug/g. F¥576.7 + 27.3 uglg) DF0AETH o720 ZOEDFERIZ, KRO2D D RS
EZONDE () BEMRA. Q) ERWER =,

@) As (pg/g) BioSi (%) Grain size (um)
0 10 20 30 40 50 60 70 0 1 2 3 4 10 15 20 25 30
Oy — — — — — T T r T T T T T T T T
10 -
20 H El
30 i b
Laminated layer ||
40 —
50 H -
60 H c
7ol _ _ _ _ _ H 7
80 H e
%0 Dark silty-clay Iayerr_ -
ith lay |
o with gray clay lens || |
1M — — — — — H 33.2+10.9 uglg T
150 : | <l 4
ray silty-clay layer|
130 S 4 b
b Dark silty-clay layer]| i
150 H -1
ol _ _ _ _ _ | A . . s \ 2
(cm) Dark layers o
(organic rich) Mlneral %
() As (ug/g) BioSi (%) Grain size pm
0

100 150 200 0 5 10 20

3

TOC (%) Mlneral %

Laminated layer

Fig. 2. Outcrop photograph, lithology, As, TOC, BioSi, mineral content, and mineral grain size of older (a) and younger (b)
lacustrine sediment. Blue and red lines in (a) and (b) are the average As contents. Green lines in (a) and (b) are average As
content of continental crust (2 ug/g; Mandal and Suzuki, 2002).
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Fig. 3. Vertical profile (TN, TS, C/N, 8" Crocs 8 Ny, 8*Sys) of older lacustrine sediment. Orange line indicate 58 value of
sulfate in Ane River (—4.0%o).
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Fig. 4. Relationships between TOC (a), TN (b), C/N (c), 8%S1s (d) and As content of older lacustrine sediment.
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