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Table 1 General information of the soil sampling sites and type of the soils

_ R o Hb K A7
S—— TR AF 0% R R Hb 5 /3 T 3 o7 o /Y o
Profile No. Cultivation age Soil type Land use Focation/ batitude and Groundwater table/
(a) Landscape position longitude/Slope
Altitude (m)
CX01 0 TN R K A R MEVR RERT IS N 30° 19.20' 1.47
+ Aqu-alluvic K+ E 121° 22.8’
Primosol
CX02 50 fAT & KB A R i 3k it N 30° 11.07’ 1.0
+ Hapi-Stagnic T AT E 121° 21.31’
Anthrosols
CX03 300 S IN) R =dbsH N 30° 06.43’ 1.1
+ Hapi-Stagnic i 23 LR E 121° 30.25'
Anthrosols
CX04 700 BRBKBEN N £ B Jal A N 30° 10.42 1.0
Fe-leachi-Stagnic Koy A E 121° 09.14’
Anthrosols
CX05 1 000 BB KBEN N IR JE A N 30° 09.76 0.9
+-Fe-accumuli- EEIEE ) E 121° 06.98'
Stagnic Anthrosols
RC10 0 FHAL IR Bk EN=S e e T W < 6° 447
+ Argi-Udic
Ferrosols
RC11 60 BRERKBEN N X2 T Y <60 40
+-Fe-accumuli-
Stagnic Anthrosols
RC12 150 BRERKBEN N T Perp WeE < 6° 36
+Fe-accumuli-
Stagnic Anthrosols
RC13 300 BRERAKBEAN N MRS g Yo <60 32

+Fe-accumuli-

Stagnic Anthrosols

1) hHER B E LA G2  Soil type is defined by referring to the Chinese Soil Taxonomy a,

Groundwater table; 3) 3K = & Altitude

mass

Fe, . = iciDiEi/lo
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Table 2 Different forms of Fe and implication of their magnetic parameters
24 P& ] P HUR) /A HREX
Parameter Abbreviation Extractant/Unit Implication
Lk Fe, TR —Eh iR — 2R T GRAERR LA L R A AR R R TR A B R
Total Fe [(A7/)SS
e B Bk Fe, BT WARRR - R - LR AR R IR R A SR RS
Free Fe oxides iz BREAL ) NI E T S B AL
BERRERER Fe,-Fe, SRR KRR
Silicate-bound Fe
TeE Fe, pH=3 1Y @R 4% TCE YA, FEIL KGO TR A TR A
Amorphous Fe oxides (47
HEDY Fe, pH=10AY FEBERR BRI S HLTES A 08k LA N i 1 T I S B )
Organic-bound Fe
R AR MS 107 m’ kg™ TR RS 1) S
Mass magnetic susceptibility
PRI LR SIRM 10* A m’ kg SIRMANZZ MR (UnLF k™ MR ) FIHTwE 1
Saturation isothermal remanent P CAnASE . R0 WAF) I, SIRMA/)N
magnetization FER RS Y (NG . WEORERET) AL
SERE BRGNS CANoRERAT . AT ERET) WP STk
ORI IRM, 107" A m* kg™ A HIRAG R RV E A1) CINRERRE™ | RERERAT)
Soft isothermal remanent i i
magnetization
Tt IRM, 10° A m” kg™ R W i TR S R R R (IR B
Hard isothermal remanent ) maa
magnetization
LISyl FDS % 2 e L S R A e R e O A R e
Frequency dependent magnetic (SP, 0.012 ~0.022 pm ) BYAHXT &
susceptibility
APt i R ARM 10° A m* kg™ ol Ao iyt ARSI AR A A A e JEE RORE DR/ N R B
Anhysteretic remnant B, TR AN/ N RS E s (SSD, 0.012 ~0.022
magnetization pm ) B RE  SUER
:@mé/jﬁ S_100mT % ﬁ%?ﬂ%%‘@ﬁ%ﬁK%%ﬁ%ﬁ%@@“%ﬁ:%/ﬁ
Demagnetization parameter REPEAE A v B A B
BRESE S _300mr % ST BRI P ) 5 A 52 B SRR ) AE A
Demagnetization parameter TGRSR v AR X i B
B CIRM,) FUBB#EZH (S o0, %) . A8 2 25 R
mr
i #E (IRM, ) : IRM,= ( SIRM+IRM ;00,1 ) X 0.5 21 AEIBRABHKHALLIITEFIISGE L

BHESE (S iomrs %)+ S_igomr (%) = [ (SIRM-
IRM_,00nr) / (2% SIRM) ] x 100

AN A S A ) B FLR ) 2
O HAE R k2,

B, WRZS

http:
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Fig. 1 Dynamic changes in total Fe and different Fe oxides during the evolutions of stagnic Anthrosols from calcareous and acid parent

materials separately
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Fig. 2 Dynamic changes in magnetic properties during the evolution of Stagnic Anthrosols from calcareous and acid parent materials

separately
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Fig. 3 Transformation of iron oxides in the 0 ~ 120 ¢m soil profile during the evolution of Stagnic Anthrosols from calcareous ( A ) and

acid ( B) parent materials
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Fig. 4

Dynamic changes in magnetic properties along the chronosequences of the two Stagnic Anthrosols developing from calcareous ( A )

and acid (B ) parent materials
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Evolution Characteristics of Iron Oxides and Magnetic Susceptibility in Stagnic
Anthrosols along Chronosequences
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(4 College of Resources and Environment, Zunyi Normal College, Zunyi, Guizhou 563002, China )

(5 School of Geography and Resource Science, Neijiang Normal University, Neijiang, Sichuan 641112, China)

Abstract [ Objective] The study is oriented to explore characteristics of the evolution of iron oxides
and magnetic susceptibility in Stagnic Anthrosols, different in parent material, in subtropical China along
chronosequence and their influencing factors. [Method] Soil samples were collected for extraction of total
Fe (Fe,) , free Fe oxides (Fe,) , amorphous Fe oxides (Fe,) and organic-bound Fe ( Fep) by the lithium
metaborate fusion method, the dithionite-citrate-bicarbonate ( DCB ) method, acid ammonium oxalate

(AAO) at pH=3 in the dark and Na-pyrophosphate at pH=10, separately. Magnetic susceptibility ( MS)
of the soils was measured at both low (0.47 kHz ) and high frequencies (4.7 kHz ) using a Bartington MS-2B
meter with dual frequency sensor. [Result] Results show that along the chronosequence, weighted mean total
Fe (Fe,) , free Fe oxides ( Fe,) and Fe /Fe, in the 0 ~ 120 cm soil layer increased in the calcareous Stagnic
Anthrosols, at a rate of 3.2 t hm™ a™, 1.2t hm™ a™' and 0.04% a', respectively, during the first 50 years
and at a rate of 0.1 t hm™ a™', 0.15t hm™ a™' and 0.01% a™', respectively, during the following 950
years (50 ~1 000 years ) , but decreased in the acid Stagnic Anthrosols at a rate of 0.2 t hm ™ a™',
0.5t hm™” a' and 0.03% a™', respectively, during the first 60 years and at a rate of 0.9 thm™>a™, 1.2 thm™>a™
and 0.06% a' during the following 240 years ( 60 ~ 300 years ) , while weighted mean amorphous Fe oxides

(Fe,) and Fe /Fe, in the 0 ~ 120 e¢m soil layer tended to decrease in the calcareous Stagnic Anthrosols,
but did reversely in the acid Stagnic Anthrosols. Soil pH, Eh, and the balance between input of external Fe
with irrigation and loss of internal Fe with leaching are major factors controlling the rates and pathways of
Fe oxides transformation during the evolution of Stagnic Anthrosols. Along the chronosequence, the Stagnic
Anthrosols derived from calcareous parent material underwent chronosequence demonstrated three phases of
magnetic changes, i.e. the initial phase lasting a few decades dominated by rapid decreases in MS ( magnetic
susceptibility) , SIRM ( saturation isothermal remanent magnetization) and IRM, ( soft isothermal remanent
magnetization ) ; the second phase lasting a bit more than two centuries ( 50 ~ 300 years ) demonstrating
constant IRM,, ( hard isothermal remanent magnetization) and slow decline in MS, SIRM, and IRM_; and the
third phase (300 ~ 1 000 years ) , witnessing minimal changes in MS, SIRM and IRM, but drastic decline
in IRM,, while the Stagnic Anthrosols derived from acid parent material did two phases, which in the 0 ~ 20
cm soil layer were completely different from those in the 20 ~ 120 c¢m soil layer: In the first phase (0~ 60
years ) , MS, SIRM and IRM, declined but IRM, increased rapidly in the 0 ~ 20 c¢m soil layer, while all

the magnetic properties declined in the 20 ~ 120 c¢m soil layer; However, in the second phase (60 ~ 300
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years ) , all the magnetic properties did not vary much in the 0 ~ 20 c¢m soil layer, while MS, SIRM, and
IRM, declined rapidly in the 20 ~ 120 cm soil layer after 150 years of paddy cultivation. [ Conclusion] The
overall magnetic depletion in the Stagnic Anthrosols, though different in parent material was attributed to the
reductive dissolution of ferromagnetic minerals under artificial submergence.

Key words Stagnic Anthrosols; Chronosequence; Iron oxides; Magnetic susceptibility; Parent material
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