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Table 1 Profile distribution of total trace elements in soil samples (mg/kg)

& O JG = *® B HEER (BFEE 1| ERE 2 ERE 3| BER 1| 9RE 2
Profile Eleraent A Ae Bl Br2 Be3 C. C2
Ag 0.2 <0.2 <0.2 <0.2 < 0.2 <0.2 <0.2
5 i 23 9.6 12 12 11 12
Au (ue k) 1.0 1.0 <1.0 1.0 1.0 1.0 1.0
B 37 47 42 41 42 42 42
By 620 630 580 560 650 500 550
Ba 9.1 0.90 0.90 1.1 0.70 0.40 0.40
ci <10 <10 <10 <10 <10 <19 <10
Co il 25 7.1 9.9 14 16 17
” Cr 26 35 56 61 57 49 38
Cs 4.1 4.8 5.6 7.1 3.7 8.5 9.8
Ga < 5.0 <5.0 21 12 25 26 <5,0
Hf 5.3 7.5 5.9 5.4 5.4 5.8 5.7
Hyg (eg/ke) 04 23 29 50 52 48 54
] 4.8 4.3 <0.5 1.8 4.5 3.1 <0.5
Ma 1500 1700 330 400 780 1000 1100
& Mo <0.4 0.6 <0.4 <0.4 <0.4 <0.9 <0.4
Ni <50 <50 <50 <50 <50 <50 <50
Rb 120 120 130 130 130 160 140
Sb 1.1 1.7 1.4 1.1 1.3 1.1 1.3
Sc 9.9 9.9 14 15 15 13 13
Se <0.5 <0.5 <0.5 1.8 <0.5 <0.5 <0.5
! Sr 130 130 120 110 110 120 110
Ta <0.1 1.2 0.9 <0.1 0.6 <0.1 0.6
Th 11 14 13 9.9 10 9.3 12
Ti 4900 5000 4800 4700 4700 4800 4600
U 3.3 4.0 3.6 3.7 3.5 3.3 3.5
v 82 66 110 120 110 88 99
w <1.0 <1.0 <1.0 <1.0 <1.0 2.0 2.0
Zn 88 57 91 120 140 136 120
Zr 270 340 270 230 230 270 270
Ag -+ + + + + + +
AS 12 18 9.4 13 12 11 13
Au (pglkg) 1 2 1 + + + +
B 34 42 40 37 40 38 37
Hl Ba 540 590 520 580 610 610 580
Br 5 1.6 1.1 0.6 0.8 0.5 0.4
cl 10 $ $ $ $ $ $
[ Co 11 21 7.7 10 15 14 16
Cr 28 52 60 71 60 33 44
Cs 3.7 4.4 5.3 6.8 7.5 8.4 8.2
1 Ga + + + + 18 21 +
Hf 6.2 6.8 6.1 5.5 5.6 5.1 5.6
Hg (pneg/kg) 53 27 33 50 46 44 44
I 5.5 3.5 + 4.4 4.6 3.4 3.8
Man 1200 1500 330 350 620 480 590




W OH T R & B HRE D RRE L) ERE 2| BERE 3 BRE | BRE 2
Profile Element A Ae Btl Be2 Bt3 C1 C2
Mo + + + + + + +
Ni + + + + 60 + +
Rb 110 120 120 160 150 160 140
Sb 1.0 1.4 0.9 0.7 1.3 1.1 1.3
# Sc 9.5 8.3 10 14 14 12 13
Se + 0.9 1.2 + 2.6 + +
Sr 140 130 130 110 120 110 11
it Ta 0.8 1.2 + 1.4 + 1.0 0.9
Th 9.9 13 9.5 10 13 10 11
Ti 4800 4800 4300 4500 4600 4500 4600
u 3.1 3.8 3.1 3.6 3.6 3.5 3.5
t v 62 90 110 120 100 83 95
W 1.0 1.0 1.0 1.0 . 1.0 1.0
Za 73 63 73 120 110 66 89
Zr 290 310 280 240 240 260 230
Ag <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
AS 11 16 8.2 10 13 11 11
Au (pg/kg) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0
B 41 43 42 42 41 11 39
Ba 650 540 520 600 650 540 590
Br 7.5 .80 0.90 1.3 1.1 0.40 0.40
cl <10 <10 <10 <10 <10 <10 <10
Co 12 21 8.8 8.1 15 11 15
» Cr 57 55 52 65 61 45 36
Cs 7.0 4.2 9.5 9.4 9.5 9.8 7.2
Ga <5.0 <5.0 17 <5.0 <5.0 17 <5.0
Hf 6.2 6.4 5.9 5.7 6.1 5.8 6.0
Hg (pg/kg) 49 25 38 45 41 45 45
I 4.4 < 6.5 <0.5 7.6 <0.5 3.1 <0.%
& Ma 1000 1300 330 790 800 570 640
Mo < 0.4 0.9 <0.4 <0.4 <0.4 <0.4 <0.4
Ni <50 <50 <50 <50 <50 <50 <50
Rb 140 150 150 170 180 150 150
Sb 1.1 2.1 1.5 1.3 2.0 1.7 1.5
S 11 9.8 13 15 15 14 12
1 Se <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Sr 130 130 110 120 110 120 120
" Ta 0.90 1.3 0.70 0.90 1.1 0.70 8.89
Th 13 17 14 14 14 14 it
Ti 4900 4800 4800 4400 4400 4100 4208
U 3.4 1.0 3.6 3.9 3.5 3.6 3.6
v 69 87 87 170 100 97 100
W 1.0 <1.0 <1.0 <1.0 2.0 <1.0 <18
Zn 84 71 97 120 120 120 120
Zr 290 300 270 240 260 250 240
Foh+: SEBETITROMUTS 3 RiE.
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F2 HEHNPHERTESRIH(mg/ke)
Table 2 Profile distribution of total trace elements in clay particles (mg/kg)
§ @\ T * B | ARE |mRE1 | RRR 2| wRE 3| BRE 1| BRE 2
Profile Element A Ae Btl Bt2 Be3 Cl C2
Ag <0.2 <0.2 4.1 5.9 5.6 6.0 5.9
AS 13 15 18 16 17 18 21
Au (pg/kg) 3.0 9.0 6.0 6.0 4.0 3.0 5.0
B 41 47 34 37 39 37 35
Ba 599 420 470 410 430 450 450
Br 22 4.8 3.4 3.0 2.1 0.80 0.70
cl 150 80 20 20 40 30 40
Co 13 14 11 13 14 12 15
&l Cr 98 110 110 120 110 110 110
Cs 1.0%10 11 17 18 18 12 14
Hf 4.4 5.1 5.1 4.7 4.1 4.1 4.3
Hg (pg/kg) + + + + + -+ +
1 180 110 53 53 49 51 56
Mn 590 750 220 210 410 420 410
S Mo 2.6 1.6 <0.4 <0.4 <0.4 <0.4 <0.4
Ni 95 - <50 <50 110 110 65 50
Rb 210 - 210 230 230 210 210 200
sb 1.7 1.7 1.8 | 1. 1.9 1.7 2.0
Se 22 25 26 26 . 27 26 27
Se 1.0 <0.5 4.0 6.8 7.2 2.5 4.6
K Ta 0.7 1.2 1. 1.0 1.2 1.1 1.1
Th 20 19 ‘19 16 16 16 17
Ti 3000 . | 3600 2000 2400 2400 3000 3100
U 3.7 5.7 4.4 3.8 3.7 3.7 4.0
v 120 110 100 110 110 130 120
W 2.0 4.0 3.0 2.0 2.0 3.0 2.0
; Zn 99 100 110 110 110 95 100
o ‘ Zr + + + o+ + + +
Ag 5.4 4.3 o+ 4.1 5.0 5.0 4.9
As 16 15 20 22 22 21 20
Au (pg/kg) 4.0 7.0 5.0 4.0 2.0 8.0 9.9
B 41 40 42 a1 44 36 37
Ba 540 450 450 450 450 450 480
® Br 17 3.8 2.1 2.4 0.7 1.0 1.30
cl 169 40 30 50 30 40 40
_ Co 15 15 13 14 17 15 1%
L} Cr 97 96 110 120 100 100 100
Cs 12 13 13 15 16 16 17
H 4.9 5.5 5.4 5.1 4.1 4.2 5.0
a Hg (ug/kg) + + + + + + +
1 190 100 53 63 51 53 49
Mo 600 590 200 290 430 430 630
Mo $ $ 0.5 0.6 $ $ 0.9
Ni 9 $ 3 110 3 $ $
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2 1%, ZOEEAETHEREMBL ORISR REE
HR 2
# O\ T R k B EXE | EHEL | ZRE 2 | BRE 3| BRE 1| BRE 2
Profile Element A Ae Bel B2 Bt3 C1 C2
Rb 200 220 200 200 220 210 239
Sb 1.7 1.7 1.8 1.7 1.9 1.7 2.0
Sc 22 25 25 25 27 26 27
#l Se $ 5.7 $ $ 3.2 2.7 5.2
Sr $ $ $ $ $ $ $
Ta 0.8 1.2 0.9 0.9 0.9 0.7 0.8
& Th 19 20 22 18 16 17 16
Ti 4100 4600 2800 2700 2600 2500 3000
U 4.3 4.8 4.4 4.1 4.1 3.8 4.3
i \'4 130 140 100 110 99 100 130
W 3.0 3.0 3.0 3.0 2.0 2.0 2.0
Zn 90 95 100 110 100 95 100
Zr + + + + + + +
Ag 1.4 <0.2 4.8 1.9 <0.2 6.1 5.7
AS 15 19 19 20 21 19 17
Au (pglkg) 5.0 2.0 <1.0 4.0 7.0 5.0 4.0
Ba 570 600 520 480 540 570 450
Br 23 5.3 2.3 1.2 1.0 0.6 0.60
cl 90 40 30 40 50 50 40
Co 13 14 9.9 10 14 15 13
. Cr 90 100 100 100 100 100 100
# Cs 12 13 14 16 13 16 16
Ga 24 49 54 42 25 27 47
Hf 4.6 5.7 5.9 5.7 5.6 5.7 5.7
Hg (pg/kg) + + + + + + +
I 150 99 51 54 51 52 548
& Mn 830 600 250 290 770 690 620
Mo 3.9 3.9 2.5 3.2 4.2 <0.4 <0.4
Ni <50 <50 <50 110 110 75 <50
Rb 210 220 220 220 210 240 230
Sb 1.8 2.1 2.0 2.2 2.2 2.2 2.2
Sc 26 23 25 23 24 22 25
1t Se 1.3 7.4 7.7 <0.5 3.2 9.9 3.7
Ta 1.0 1.5 0.80 0.99 1.0 0.60 1.1
Th 20 21 20 18 19 19 17
Ti 3000 4600 2800 2600 2400 2400 2400
U 4.3 4.6 4.4 4.5 4.0 4.0 4.1
v 130 150 100 120 140 130 130
w 2.0 3.0 2.0 2.0 2.0 2.0 2.9
Zn 95 100 90 120 110 100 110
Zr + + + + + + +

FHRE: FASERTTRUMUT; $ IRz,
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¥4, Br.Cl, I Ml Hg 7 9% —H, REMBETETEZERRGE LML), LS
LA RS BRREMRELER(E 3o X— RS Bradley et al (1978) HIRE /¥
o MATING Br, CLRIL 5 HMENRE R, #BX =D TESENREEZAE
BIEMLEL R, RITAN,FEHH B . CLH 1 AES, BT Rk Bk S EDER
HE R, REANTANSEERESNTESRRE, KSEAHE&EN By CLA T BHHE
EAZPRSEEEMRSY, —RREHEE T He S BN P RMTERWE L
B, (ARIIBA RGN He £ R RS & BIER T ITHRE,

H YK, As, Co Mn I Sb B |4 58—, X553 4E Fe F Mn BRI IAB L WAR
BHHEAIRE R ARGE, BE As Fl Co EE EER A MIABAE, TIERFE
EEEaTEME, XERERIWHRETEER LI ETRFEOHNL . RS
BB BHFE R T Fe 1 Mn 25 As 15 Co W& BREIRED, Co Ll E# Mo &
e B MY, BB RBEERGBEETEEREZHITY 718 pH £
TR, Fe 0 Mn BOTGE T A1 BRI/K &4 4 = IR 3= T 5 A _E B0 BT AL VR R Ifa 4 I o,
KR As R Sh S E AR T RAT RS MR THEEINRE. AFEF Ma, Co, As
F1Sh SEBREESREENNEZEUTHHIE LESRFSGE ), BERX—A L
WEREESM, WhERMXIUM TR B LY T = EB 2o Andersson
(1977)% 3R Mn H1 Co 7513 pH {H R WM A BRI, EHSSAET, Mo 7
BEHURE R BERGEES Mo, T B AR MBI I KA R, Mo™
TR S R, HRARRETE T WESE EFEATMEEERE LR, KEE
BB Fe A1 Mn S50l % EL P RS past A BB O R EZ THRHE LES &
Brifo FEHVRR b v i AR B I RO R, AT DS B E TR E R, L
B KERORFERRZF. &G, AsflSh 2BEHASHOBEESRE As
Sb & B AU A LA —o ,

Th AU ZERL H i B EERIAT %5 Co Kl As 480, 5L LR AUHIR e 3870 I
BTG T EY, Fibl Th fIU B IEETFIX—4Ho

FEZAE TTEEFE CroRb.Se, VI Zn %5, X550 F -6 B 06 3T 4 3
BN, ZERE R TS (B, BB BNR AR, SRIE6E 2T AR EE BN AR (38 1)o X
FTENERSTEPRENSBEREMRGE ). ERRBERSRONMN, XEET
i 7E I RO R 2 o

Cr.Zn, VA Sc B F2E 25 Mg F1 Fe lUBS TR BAE, A DUBUA/\E ths ki
Al fiFe, Cr 0 Znida DIEHELH ¥ LR AlFn Mg, ScHBE&EREEZ A S
SRR Fe*t frifizko  Cr. Zn, VAT Sc B DUBRE & X & %, W Zo(OH)™ F
Cr(OH);', X Euiy IE B Ay B B b & RE RS L 0 T SR RN R L 2 e I B,
Rb 5 K BALAEE OB T2 2, i 47 MERT B B0 360, SRl MR BOME R (B X B 0K E A
EHBER, Bradley et al (1978) 26T Rb ZEHIE H 04 75 R L0 R 18 5 AR WS 45 S48
W&o Cs BT LR RBBETERAES, ST Rb EUIFAEETHRRA. B
F Cst BT 5 BB, BTLL Cst BEIME R, DI Cs M 7 S L BB Bk
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HPNHDIE,. B, Ba, Hf, Sr, Ti fl Zr, NETRELmMPNTAERE /NG 1),
HE R Ti A& BOEREOEIE, BRI Ba (& BRI LMER, AERETE
B Hf, Sr, Ti §1 Zr (U R T BNFETHENRRBENLHTOTHR S Ba 7t
BAL2ETH 5 Sc Ao LeRiche A1 Weir (1963) iESRER LT Ba & ELIZED
NPEE, GNP RK. R5EWEREARA—H, XL BHFEYER (40mg/
kgt) W Liv (1983)ZREmWHELE#ED B EENPEE (60mg/kgx) HE, TR
BERNELDE BB E S BEANERIRYASNIE. AR REHA
RId B EEEFETHESE T,

FHAGHE: Ag.Au.Ga,Mo\Ni,Se, Ta F1 W, XETREFEL LT EHELTHRH
BRUTF(E D, FUNX—ATREERZAFEFERENET, BEXRETE, £H Ag.,
Au, Ga, Ta I W, RISPEERNESTERNEY, fETFYHUIAZEBIKMAEZENK
BT RIEMY, TF AuRARER, B DASEEEREE. EF o HIBEBEZHT, Ga
A DLE A B 2 R R B B H, BARE Ta T UBRE =T LATAIR Fe, FHHEME
A Sit g B UM BANT, X GBI B R AR LR BT,

(=) SEIBETROMIRLFIHE

BIAESBRNFE 4 ES, RER LT TENBIREEMEMUE, HERNERET
#, BRETENSEETA—B L, MAZBRBRZA (Chondrite) MiLETAREH
(NASC) R+ BN BEEER, SR L TRSEREBEENER, DR
FR¥ R R R A A 1 2,

ERETRRETENSR(E OB LERANTEE K B Ce ZRARETEREU
M EER T TEELEEETFNOAENEE — ‘
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Fig. | Chondrite-normalized curves of REE in soil samples of profile
I, I1, II1 and IV portray tetrad effect
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x4 HEEHFPRBLITRSENSH (meg/kg)

Table 4 Profile distribution of rare earth elements in soil samples (mg/kg)

_ 2B | B%E AR [eRE [RRES BEE IBEE 2 v | s | cav
TR Ab E Bel Bt2 Be3 ef c2
Element Profile I
La(57$) 42 45 38 32 35 31 31 40 40 25
Ce(58) 62 98 61 49 45 52 55 87 50 67
Nd(60) 23 26 24 20 13 15 21 35 23 28
Sm(62) 5.8 5.8 5.2 5.0 | 4.9 3.9 5.1 9.4 | 6.5 7.3
Eu(63) 1.4 1.2 1.0 0.9 1.1 1.0 0.9 1.5 1.0 1.2
Gd(64) 6.9 5.8 5.1 5.4 5.5 | 5.0 | 4.8 9.4 6.5 7.3
Tb(GS) 0.6 0.9 0.5 0.8 0.4 0.7 0.7 1.5 ) 0.9 1.1
Dy(66) 3.7 3.9 3.8 3.9 3.7 3.0 3.5 6.7 4.7 5.2
Yb(70) 2.1 2.9 2.4 2.0 1.5 1.5 2.1 3.8 3.0 3.0
Lu(71) 0.4 0.5 0.4 0.3 0.3 0.4 0.4 1.0 0.7 0.8
SREE 148 189 141 119 111 112 124 195 136 146
ZLa%/ZLu® 9.8 | 137 | n 8.6 8.7 9.6 9.8 7.7 7.7 7.4
Profile II
La(57) 34 38 25 a1 39 37 35 40 40 25
Ce(58) 62 90 61 55 59 60 58 87 50 67
Nd(60) 11 23 19 15 24 22 23 35 23 28
Sm(62) 4.7 4.8 4.6 | 4.7 5. 5.6 | 5.4 | 9.4 | 6.5 | 7.3
Eu(63) 0.9t | o0.84| o0.90] 1.2 1. 1.0 1.0 1.5 1.0 | 1.2
Gd(64) 5.6 4.4 4.5 5.3 5.3 | 6.1 5.2 9.4 6.5 | 7.3
Tb(65) 0.89 0.52 0.79 0.72 0.69 0.61 0.70 1.5 0.9 1.1
Dy(66) 3.4 3.5 3.4 3.8 3.6 3.8 3.6 6.7 4.7 5.2
Yb(70) 1.5 2.4 2.1 1.7 2.4 | 2.4 2.6 3.8 3.0 | 3.0
Lu(71) 0.3 0.4 0.3 0.3 0.3 0.4 0.4 1.0 0.7 0.8
SREE 124 168 123 129 141 139 139 195 | 136 146
ZLa¥/SLu® 9.6 | 14 1 9.8 9.9 9.3 | 10 7.7 7.7 7.4
Profile JI1
La (57) 37 44 \ 39 41 49 36 33 40 40 25
C e(58) 79 88 I 75 61 56 64 59 87 50 67
Nd(60) 23 31 24 27 24 15 11 35 23 28
Sm(62) 5.4 6.5 5.5 5.7 5.4 4.1 4.3 9.4 6.5 7.3
Eu(63) 1.3 1.1 0.9 1.1 1.2 0.90 0.%0 1.5 1.0 1.2
Gd(64) 6.6 5.0 5.3 | 6.2 5.9 5.3 | 4.7 9.4 6.5 | 7.3
T'b( 65) 0.9 0.5 0.7 0.8 0.7 0.7 0.7 1.5 | 0.9 1.1
Dy (66) 4.0 3.4 3.6 3.8 3.7 3.7 | 3.2 | 6.7 | 47 | 5.2
Yb(70) 2.7 2.9 2.8 2.9 2.4 2.3 2.0 3.8 3.0 3.0
Lu(71) 0.5 0.4 0.4 0.5 0.6 0.4 0.4 1.0 | 0.7 0.8
SREE 161 183 158 149 149 132 19 195  |136 | 146
3La®/Lu® 9.8 | 14 1 10 1 9.7 9.8 7.7 7.7 7.4

1) TERES 2) TUHS 3) M58 O MR L ZEu B2 5) MR Gd ELu a2 i; SETE
e
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Fig. 2 Chondrite-normalized curves of REE in clay particles of profile
1, 11, III and {V portray tetrad effect
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ZHEREERLITREABRZ NN ET L, EN B ER L TRZEHD TR B
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Table 5 Profile distribution of rare earth elements in clay particles (mg/kg)

= B HER ERE 1 RRE 2 EHE 3 REE 1 #HE 2
% %= A Ae Bcl B2 Bi3 Cl Cz
Element Profile I
La(57) 62 75 64 49 53 38 36
Ce(58) 7 100 99 49 83 91 94
NA(60) 4 35 35 39 26 22 22
Sm{62) 3.1 9.2 8.2 7.8 8.2 5.1 5.0
Eu(63) 1.8 2.5 2.0 1.4 1.4 1.1 1.1
Gd{64) 6.4 8.9 8.5 5.4 5.1 4.2 3.3
Td(65) 0.9 0.9 1.2 0.4 1.1 0.6 0.4
Dy(66) 6.2 5.5 4.5 4.2 5.1 4.1 4.3
Yb(70) 3.9 4.5 4.0 4.0 3.9 3.5 38
Lu(71) 0.6 0.6 0.6 0.6 0.6 0.5 0.6
ZKEE 217 224 231 202 187 170 171
zLa/ZLu 11 11 11 13 11 12 13

Profile II
La(57) 61 68 66 56 56 55 59
Ce(58) 97.0 105 107 104 100 105 109
Nd(60) 32 34 35 35 30 44 39
Sm(62) 7.3 e.8 7.8 7.2 7.4 7.4 7.3
Eut 63) 1.4 2.3 1.8 1.5 1.6 1.4 1.3
Gd{64) 6.3 7.3 5.3 3.8 5.1 4.9 4.5
Th(45) 0.83 1.2 1.1 0.81 0.%0 1.1 1.10
Dy 66) 5.8 7.1 3.9 5.1 4.1 4.1 5.6
Yb(70) 4.1 4.1 4.0 4.0 3.8 3.8 4.1
Lu(71) 0.6 9.6 0.6 0.7 0.6 0.6 0.6
ZREE 216 238 232 218 209 227 232
£La;%Lu 11 11 15 14 13 15 14
Profiie I11

La(57) 71 77 63 57 5% 49 49
Ce(53) 121 127 113 104 105 104 100
Nd(60) 33 42 40 39 41 30 29
Sm{62) 9,0 9.1 6.5 6.7 9.3 6.4 6.2
Eu(63) 1.8 1.6 i.3 1.4 1.4 1.1 1.1
Gd(ed) 6.1 7.0 5.8 4.0 5.0 5.9 6.1
Tbh(65) 1.5 1.1 1.1 0.80 1.1 0.30 0.90
Dy(66) 6.2 6.4 6.1 5.6 6.7 4.4 5.1
Yb(70) 4.1 4.6 4.2 4.3 4.7 4.3 4.2
Lu(71) 0.6 0.6 0.9 0.6 0.7 0.5 0.6
YREE 261 276 241 223 233 204 202 ,
ZLa/¥Lu 13 13 13 14 12 14 11
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Table 6 Correlation coefficients among Fe, Mn, Ce, and YREE in three soil profiles

Itt:mE No. ﬁ:of Itsiarikples Ce ZREE
Fe, 21 0.76 0.69
Fe, 21 0.51 ©0.54
Mn, 2t 0.67 0.63
Ma, 21 0.73 0.63
Mu, 21 0.71 0.61

1) BEHRIE r = 0.42(P = 0.05) 1 0.54(P = 0.01) Fe,, Mn, M EFEEIZMA; Fey, Mny 4 DCB

BEFE: Mn, h4RE; ZREE ABELRESEZM,

HRh s L TR ERBEARR ENOGRESEARBRRZEE U ES FE 2, W
Ce HAEMBEI, TEPPUSHARSHELUEFTE 1, XEEZRE—FEFAER W
BB RAN 1. HREH Ce WERFHIARILE 1, ZHEET Ce WESRA AL
T Fe K1 Mo 5 BHITE 1R,

M+ uER B & (ZREE) f Fe 8% Mn [ & Ce 1 Fe 5t Mn Z [RIUABSC 47 22 BA (G
6), L uEILH Ce 54 Mo S B ERILAE _WHRHNFTZEE Mo J Fe B RFD
EMRR R

W, & &

SEEARARE R 30 B ILEM 10 B L TRNTRE, XEHFERYT
FABERVMA, FREHTME—PHBRCEAT LT AEENNENE. &
TCEMT ELEA LB ES ARG RREZE LB . RIVEFIHRNTR
e HAE AP LA A, RIS R LA R R R R R A R L S AR LR AR
AIET %o

TEPBEAROSRELE AR S DR RAFESEN R S Gd (7 §r 3
R, FRN USSR BB EMEHTLRELET L RS20 L, XERI
MWL B EENE BB REFHEN . AT —ENALREANT L TR BEHEARE
FEEEN, RITAAXEBREMR AR LEEBH TR SENRMAEN, WELH
W % B R — 9 B —F 05 o
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GEOCHEMICAL CHARACTERISTICS OF TRACE ELEMENTS
AND RARE EARTH ELEMENTS IN ALBIC SOILS IN
THE THREE RIVER PLAIN
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(Deparemens of Soil Sciemce, University of dlberia, Edmontan, Alberta, Caneda, T6G 2E3)

Zhang Zhiyi

(Heilongjiong Auguss First Land Reclamation University)

Xu Qi

(Umusure of Soil Science, Academia Sinica)

Summary

Three pedons of typical albic soils in the Three River Plain of Heilongjiang Provence
were chosen for the study of elemental geochemisiry. The background levels of trace element
and rare earth element were established for these undisturbed soils. The redistribution and
differentiation of these elements during soil forming process were analyzed.

We found that Br, Cl, | and Hg were possibly accumulated in Ah Horizons, due to dust
deposition and their affinity for soil organic matter. Mn, As, Sb, Th and U were associated
with amounts of oxalate and dithionite extractable Mn and Fe in E horizons. The Cr, Rb,
Sc, V and Zn Were closely related to clay particles and enriched in Bt2 horizons. The B,
Ba, Hf, Sr, Ti and Zr exist generally in weathering-resistant minerals and have a relatively
even distribution in soil profiles. '

The rare earth elemen: (REE) contents were higher in clay particles than in soil samples.
The gadolinium break, even-odd and tetrad effects were observed on the normalized REE Cur-
ves, indicating the redistribution and differentiation of these elements occurred during soil
formation. The cerium in E horizons was found to be positively anomalous on normalized curve,
which might be attributed to the cerium enrichment in Fe and Ma concretions. The norma-
lized RET patterns among different horizons may serve as an alternative indicator for parent
mawerial uniformity. The high ratioc of 2 Lato Z Lu of soils in the study indicates a warm,
humid geochemical weathering environment in the past.

Key words Albic soil, Trace element, Rare earth clement, Geochemisiry



