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A Study on Polder Soils in Japan

XII. On the Young Polder Soils of the East Fukuda
Polder in Okayama Prefecture.

Tomomichi KOCHI and Shigeo YONEDA

The purpose of this paper was to study the effects of iron sulfides which had been
formed in marine deposits under an anaerobic condition on the chemical compositions
and the soil forming processes of soils in East Fukuda Polder.

These polder soils examined contained a large amount of soluble salts; especially
chlorides constituted the dominant salt among them. Sulfates ccntent was also high
and soluble salts appeared to accumulate in surface layers. Air-dried surface soils
showed fairly strong acidities, due to the presence of soluble acid compounds formed
in the course of oxidation of iron sulfides contained in these soils.

The content of FeS; was found to be between 0.305% and 1.682% as SOj; in the
original soils ; and 10% HCI sol. CaO contents were very poor.

Soil reactions and soluble salts were determined after the incubation of soils during
several weeks at 30°C under the condition of the moisture content of field capacity.
Consequently, in all soils, the pH value became extremely acid, and total solids and
water soluble sulfates were greatly increased in the incubated soils; and a relatively
good correlation was found between decreased pH values and increased sulfates contents
in the incubated soils.

It has been concluded that iron sulfides had a marked influence on the chemical
compositions of soils and on the prospective soil forming processes of these polder soils.
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Table 1. Chemical Composition of Soils.
Lab. | Depth pH lHyd.gc.»Iy‘tic Soluble salts (%) Humusl Ground water
No. Cem) (H20) amYlt} ‘ Total al SO ’ 080 (%) ‘Water table Cl
1 | solids | »U3 a 4 i (ecm) (%)

5—1 ] 0~30 5.9 12.1 2.522 | 1.294 319 ‘ 0.040 | 1.61

0.
2 | 30~50 | 6.4 7.8 1.524 | 0.745  0.241 | 0.033| 1.92 56 1.400
3 | 50~ 6.5 48 1.764 | 0.780 | 0.250 | 0.031 | 1.79
4—1|0~17]| 5.9 8.8 | 2.716| 1.259 | 0.246 | 0.035| 1.00
2 |17~45| 6.3 6.5 1.394 | 0.567 | 0.199 | 0.028 | 1.60 51 1.424
3 | 45~ 6.3 5.9 1.606 | 0.833 | 0.194 | 0.026 | 1.48
2—-1]0~8| 6.0 11.0 2.186 | 1.046 | 0.243 | 0.052 | 1.72
2| 8~20| 65 1.536 | 0.638 | 0.204 | 0.047 | 1.60 | 29 1.564
3 | 20~ 6.4 1.508 | 0.771 | 0.188 | 0.028 | 1.56
24—1 ] 0~30] 45 14.8 3.402 | 1.496 | 0.444| 0.064 | 0.76
2 |30~50| 5.6 10.5 1.276 | 0.496 | 0.248 | 0.034 | 1.29 84 1.483
3 | 50~ 6.2 5.9 1.198 | 0.532 | 0.159 | 0.020 | 1.44
2%—1| 0~30] 4.2 195 | 4.088| 2.120| 0.358| 0.089| 1.70
2 | 30~50 | 6.8 10.0 2.142 | 0.869 | 0.276 | 0.074 | 2.79 100 1.566
29—1 | 0~14] 6.1 4.9 2124 | 0931 0.142| 0.020! 0.38
2 | 14~38| 6.4 5.8 1.364 | 0.594 | 0.155 | 0.028 | 0.92
3 | 38~47 | 6.5 0.4 | 0.594| 0.284| 0.063| 0.011| 0.31 100 1.620
4 | 41~64| 6.3 5.0 | 1.286| 0.647 | 0.164 | 0.018  1.04
31—1] 0~8 | 6.1 7.1 293¢ 1.152] 0.198| 0.023| 0.45
2| 8~46| 6.4 3 1.742 | 1.011| 0.238 | 0.045 | 1.80 75 1.684
3 1 46~75 | 6.1 1.248 | 0.514| 0.135| 0.020 | 0.90
46—1 | 0~10] 6.0 10.3 0.366 | 0.066 | 0.130 | 0.017 | 1.66 .
2 |10~ | 6.5 7.4 | 0.432| 0.08¢ 0.072| 0.027 | 1.53 - 0.029%
—1 | 0~10| 6.7 8.8 0.646 | 0.106 | 0.200 0.043 2.45
2 | 10~ 6.7 0 1.106 0A350| 0.220 1 0.020 | 2.58 - -
481, 0~16| 6.2 14.3 3.546 | 1.449 | 0.345| 0.072 | 2.51
2 | 16~30| 6.6 5.6 1.210 | 0.461 | 0.165 | 0.044 | 0.98 — —
3 | 30~ 6.7 2.5 1.374 | 0.514 | 0.250 | 0.033 | 2.26
60—1| 0~80| 6.4  12.0 | 1.722| 0.700 | 0.207 | 0.028 | 1.12
2 | 30~ 62 | 7.4 1.696 | 0.807 | 0.240 0.045 | 1.83 45 1.610
64—1 | 0~30| 5.6 9.5 5.808 | 2.252| 0.634| 0.083 | 1.12
2 |30~50| 69 | 5.0 1,494 | 0.585 | 0.228 | 0.037 | 2.60 - -

* Surface water
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TEOREREUXREEE FER iR o pHM X Table 2. Reaction and Exchange
AGRBEICOVTI Tablel i@ R 1B TL.2 Acidity of Soils
~6.7, B2BRUEIBETRL5.6~6.9%06.1 pH Exchange
o , ] (ROD acidity
~6.TDHEICH ), &AL BRI Y,
BL, ZxEMMNcss:, BLCTELIDR 5—1 5.1 0-3
FEED I EOTEEREL, £ & TREBEY ;:1 ;: g
ST BHEARIT B B . WKL 241 3.9 45
HBACIMELZ IR O KIS % 4 % 1 /R RO —H ik 26—1 4.0 6.8
Table 2 1CRTEIL Th B4, S EHHHCONT 29—1 6.1 0
—HE L TRBERDEY Th 5. o o o
B RI6A I o F 3.9~T.2 O#BIIc S b BF 47— 1 5.6 0.4
B RERED BN A, ZEIITHCA 21ICpH 48—1 6.1 0.3
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Table 3.  Content of Iron Sulfide and Change of Soluble Salt Content by Incubation.

Original soils | Samples after incubation
Lab. No. pH 03 (%) _Solubleﬁsailtigﬁ’i?: 101%1(—31% pH Soluble salts (%)
(H20) | (FeSp+a) ;{)‘ﬁgi sos | (% 3 (H20) Eo‘ﬁgi 803
5 — 1 5.9 0.305 2.522 0.319 0.289 4.0 3.350 0.572
2 6.4 0.664 1.524 0.241 0.396 3.4 2,460 0.800
24 — 1 4.5 0.396 3.402 0.444 0.194 3.3 4.100 0.633
2 5.6 0.561 1.276 0.248 0.284 3.6 1.655 0.570
26 — 1 4.2 0.342 4.088 0.358 0.147 3.5 5.395 0.654
2 6.8 1.682 2.142 0.276 0.312 3.8 3.240 0.978
47 — 1 6.7 1.330 0.646 0.200 0.322 2.9 2.085 1.065
2 6.7 1.580 1.106 0.220 0.375 3.0 2.945 1.257
64 — 1 5.6 0.354 5.808 0.634 0.210 4.2 6.510 0.809
2 6.9 1.593 | 1.494 0.228 0.367 3.1 2.870 1.058

AL EE R 0.305~1.682% O WA RL, B X b RESY RIS, AHoREL 2%
LHDLEBERXEFL TS, BrREROEDLNIFFLTEEEROL ARl 0 RESE
VW, BRIBNC A B EERETE LS BRI D WEFTERT R, BRICKEEHREOZ W
b LT8R HBECEL LT A L0 L #fET S, R0 EBT HORKERIEE L
ROTE R THR20.147~0.322% % 150.284~0.8396 % DI D LT, Flcdwdi
RL, B LR TP, REOBEMCENTTEECEL L Tw ELRT, W
incubation 1© X % FIn RO BB EO B E & B, ELORIL4.2~6.9 OfiHlics: h
W Ty B ERE M A AR374%, incubation O LEEO FUGIX 2.9~4.2 T L bm Bk A L, H
Bl rbE Rc RTINS B T, coBitotimmBitiRiBrs2& LI 0E
TR H 5 TR 2 RCHEATORBCE W TES LWERER L, 202 2 REZEO—A
FEREREORE 5 FORCE THOC B VT, 5L #x SUEB L —ERRRBICKE Lz
#% incubate 5 IBE X B L EOBLITARICES L CHHILEE ki ET 5 H, RoBc
RED L LM T 5B R Hb DB A ETT2ELRDRN, The I{—%T3
BMEYRLK.

HREEEOE L AR AL EEY, % RC ncubate LR B ICBWTHENT 32, S
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