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Weathering characteristics of soil profiles from basalt in eastern

Zhejiang Province

HU Zhongcheng, ZHOU Jinjie, CHEN-WU Wentao, LI Jianwu, CHENG Zhichao, WANG Xiao
(College of Environmental and Resource Sciences, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study aims to explore the soil genesis of soil profiles from basalt in eastern Zhe-
jiang Province, and to provide a comprehensive understanding of soil genesis in subtropical regions for efficient
use of land resources. [Method] Four soil profiles developed from basalt in Xinchang-Shengzhou Basin were
selected. The major element composition, chemical weathering indexes [chemical index of alteration (Iey),
chemical index of weathering(/yw) ] and element migration of soil were analyzed. [Result] (1) The main com-
ponents in different profiles were SiO,, Al,Os;, and Fe,0;, whose total content reached over 79%. (2) Iy value
was 42.81% -87.37% , and Iy value was 45.04% -91.43%, both indicating moderate strength of chemical
weathering. (3) The major element migration of most soil samples was negative. Ca, K, Mg and Na were
leached out of the soil in large quantities and the mobility in the profile was significantly negative (up to a
minimum value of =99%). Al, Fe and Ti elements were relatively enriched in the deposition layer (B) of some
profiles, and the migration rate was over zero. The major element migration gradually decreased with soil depth.
[Conclusion] (1) The chemical composition of the soil samples in different profiles was consistent. (2)The soil
in the study area experienced a relatively strong chemical weathering process under the humid and hot envi-
ronment. (3) The soil genesis conformed to the desilicification and allitization basic soil formation process in
subtropical regions. The law of major element migration changing with soil depth in each profile suggested the
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eradual bottom-up weathering characteristics of the soil developed from the bedrock. [Ch, 1 fig. 3 tab. 18 ref. ]
Key words: pedology; soil genesis; chemical weathering; atmospheric deposition; Xinchang-Shengzhou Basin
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Table 1  Major element contents in the soils derived from basaltic in Xinchang-Shengzhou Basin

N ) 0 F R 5 B0 %
G| =3/
ALO; CaO Fe,05 K0 MgO MnO Na,O P,05 Si0, TiO,
Al A 13.53 0.86 14.88 0.52 0.82 0.23 0.10 0.21 46.95 2.92
14.47 0.80 14.81 0.42 0.82 0.27 0.55 0.27 46.21 2.18
13.17 0.29 14.27 0.61 0.41 0.29 0.49 0.24 48.03 1.88
CR A 13.96 0.52 14.09 1.03 0.38 0.19 0.45 0.55 42.92 2.44
14.48 1.35 12.58 1.12 1.65 0.22 1.12 0.43 46.08 2.17
13.33 2.60 11.41 1.09 2.20 0.18 1.29 0.43 48.19 2.11
SC A 14.23 3.02 12.67 1.28 3.12 0.19 1.26 0.38 46.55 2.40
15.04 4.10 13.03 1.45 4.29 0.19 1.59 0.30 45.89 2.06
13.74 6.97 11.72 1.46 5.62 0.19 2.48 0.42 48.63 2.00
SJ A 15.53 3.34 12.81 1.49 3.82 0.16 1.78 0.42 44.98 2.40
15.31 3.79 12.31 1.49 4.06 0.14 2.12 0.46 47.67 2.29
15.26 4.28 11.91 1.49 4.03 0.14 2.11 0.43 48.12 2.16

2.2 K{L5EEHER
T R (REER AR R Rey MEERR R Re) . AE2A VR SE B (Tay) A2 WAL EL (Low) S48 8L, B 802
I T Al A AR T VP A o A Il AR 8 S8 (L) 2 BB D DX 0 5 A IRV R JBE ey M R A 2 i

MIRRXS IR 1, BT XA K E LIP3 Loy T 42.819%~87.37%, law V- HIMETE 45.04%~91.43%
(£2), KRB IX LHET TR NI XA, 3% 532 XA T3 B S XA O T,
H Lo 72 R — 0 N AR fb fa B — B0, BRI A BA 2R K2 2 1R Loy 5 1oy YR E WG K
et , FRR IR EEE R E LA R XA B T o Y B AR P KRR T Ty B Loy A
SR G, W] RE S X S R R P AR BRIR KA A

REAR R (R) FIRERR AR R (Ryy), REMEHE /R HIRAMERE & 2R AR 0 A, S 88 XA FR I 3R 55 . R,
Fl Rog B, FRWIMAE R BRABFEEE BT, XUAb AR FI B 55 1, DFSR IX L 48 B BR300 AUk 2 2
JZ, R Al Ry S BUZWs /NGRS, F8/R 5010 B T L BieE & SR R B Wi s . AJ A1 SC # i % )2 +
HE Ro, Ml Roy SEMEA BN RAH, B A 2 R, Rl R, W65 T B2, [RIBFCR AN SJ &1 A 2 L3 44 Ry,
R, WIS =T AJZ T, XKML ARS HIERENEWEERZA XL,
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®2 ZHEXBELHEHUZERLIER

Table 2 Chemical weathering indexes of the soils derived from basilt

gl 308 Ry, Ry Lo law T JAIR Rg, Ry Lo Taw
Al A 5.90 3.47 85.63 88.80 SC A 5.56 3.55 61.49 65.43
5.43 3.29 83.76 86.04 B 5.19 3.34 56.32 59.85
6.20 3.67 87.37 91.43 C 6.02 3.90 42.81 45.04
CR A 5.23 3.18 83.59 89.58 SJ A 493 3.23 59.39 63.30
5.42 3.49 73.14 77.95 B 5.29 3.50 56.05 59.57
6.15 3.98 63.05 66.85 C 5.42 3.61 54.72 58.07

2.3 TERESHEXMESHT

ARG 5E R FH Person AH I 43 BT X IF 5 X A EAE & o (98 1k 0 R 0t o BIGHE AT TR OCHE T (R 3) . 4
%ﬁi_\‘ 5i0,, CaO. K0, MgO\ Na,O . P05 ﬁ%ﬁ%ﬁﬁ%@% ALO;, Fe)0;, TiO,, MnO ﬁ%)ﬁ%
SPECR AR R o X ST X A AR AR iR 2 W, KSR SE N, 3 Si0,, CaO
K,0, MgO. Na,0, P,Os 55 iE B IR KEMIE, ALO:, Fe,05, TiO,, MnO S5 L R A X & 4E .

®3 ZREXFIEPARATERRESHEXME

Table 3 Correlation between element contents of soils derived from basilt

&Y ALO; Fe,04 Si0, CaO Ky0 MgO Na,O TiO, MnO P05
ALO, 1.00
Fe,04 -0.06 1.00
Si0, -0.30 —0.54%%* 1.00
CaO -0.43* -0.57%* 0.64%* 1.00
K0 —0.52%% —0.71%%* 0.09 0.16 1.00
MgO -0.11 —0.85%%* 0.43%* 0.79%%* 0.59%%* 1.00
Na,O -0.32 -0.30 0.75%%* 0.76*%* 0.04 0.46%* 1.00
TiO, 0.13 0.25 -0.40%* -0.31 -0.12 -0.19 -0.46* 1.00
MnO -0.34 0.647%* -0.10 -0.20 -0.67%* —-0.50%* 0.12 -0.18 1.00
P,0s 0.11 —-0.44%* -0.31 0.19 0.55%* 0.50%* -0.15 0.10 —0.60%* 1.00

LT : * FIRTE 0.05 ZKF CUUM ) b ARG RIRTE 0.01 ZKF (UM I i 35 A0 G

24 EERLFRIBE
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X ARE , AR NER R R MREICR, BARE, REBEIERE X T Th BT8R 8 7fE,
BFAX <O 1), FRBIREFICRAENA L L B b ARE T RS BT 41, 59U & (W1 Ca, Na, Mg,
KO e 1 i) R R RO W B 0 (B ME W i5-99% ), R EN e L F B b k4 T8 i
IRk G . BEFEIX L AL Fe, Ti, Mn SR EELBREARR, HHEERFE—ERERME, X0
RE -3 AT 5 ) T Ak v R R U X, R ERZR AR e oA G

Al Fe, Ti, Mn fFJUEAE A JZ (W) BT — @R M, (A B = (JERUZE) KLU F
TRALERA AR w4, X2 AL, Fe, Ti. Mn ST RTE HIEP AL Z MEEAR S R
e&Y ., M b Si P BLSE A (E ), RS XA ORI e A G, S hk, o
FE F AL 70 3R A AL B A B R R S B R AR 0B 3, R R T X X ROs A R R T A K
PR AL

3 i

Zl»‘ﬁﬁ?{?%ﬂj LJTéél:l/e @iigqjﬁ?ﬁﬁ% LA Si0,, A1203\ F6203 il TiO, j'»jﬂf , A1203\ F6203 F TiO,
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Figure 1 Variation of constant element with soil profile
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