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|+ LREE, REE, HREE, Fe, Ti fl Al B —&
XA
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LOI A nEEMPANEN SR, BETH
LREE, REE, HREE, LOI, Fe, Ti, Al fl K Z[E A
HRIFMIEH XX EK (B 3(a)), Ui8l LREE 5
HREE EALF M E LM, vl fEH R RA VLE.
KEOERYIE LT YHRE, BelREFET
Ky B, AT T A G BhEELR
W&z, K4k %@+ LREE, REE, HREE, Fe, Ti
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REE/10-6 (%, BRSED

HEAH pH  La/Yb
HT m S g'g’!  LOE S0, TiO, ALO, Fe0; MiO0 Mg Ca0 Na0 K0 PyOs
ARE Q o R 2.8 36.98 0.15 297 0.6 016 0.4 00 042 527 007 00 023
AS(3Y 6.2 15045 280916 13.50 54.90 2.03 1665 843 0.17 1.3 1.35 020 1.04 0.35
R o0& R 1432 1059 015 431 053 016 023 001 040 5.5 0.10 0.01 0.3
AS(3) 6.0 8.160 326.19 139 51.15 2.08 1759 10.16 0.18 1.2 1.5 0.15 1.41 0.35
B4 1.2 R 5258 7.1 0.10 3.57 0.5 0.6 034 005 030 5.6 017 006 032
AS(4)  7.06 15839 2260 1503 61.98 233 1030 538 0.4 0.8 1.9 0.13 0% 0.37
YI 071 R 9.463  5.195 0.10 320 047 0.15 0.16 0.01 0.8 5210 0.07 0.06 0.23
AS(3) 650 19.141 341985 129 6.33 1.5 12.06 419 0.14 0.6 1.09 0.11 033 0.3%
Y2 031 R 6.93 2.2 0.21 3.15 047 0.6 028 001 024 525 0.4 001 023
ASQ2) 5.5 15380 237.029 25.58 46.77 1.15 16.10 533 0.5 09 2.3 007 042 0%
Y3 0.6 R 1252 1.3%9 045 1.3 073 015 013 001 038 5.5 004 0.04 027
AS(2) 618 15207 3B.188 14.18 46.74 1.2 21.19 634 0.11 1.4 452 0.10 0.38 045
Gl 0.5 R 440 2.5% 0.15 270 047 0.6 016 0.05 037 5.6 007 0.05 030
AS(2) 654 12963 337.406 1685 5231 1.5 19.43 6.08 0.11 0.9 1.5 0.14 0.33 040
Ml 1.57 R 630 7.4 0.20 3.001 0.7 212 047 004 0.8 5.9 0.07 0.68 0.2
AS(3)  6.67 12.632 20710 13.5 9.4 1.27 148 621 020 1.37 114 0.13 0.9 040
BERFEKE W1 037 R 6.49 2.3 0.10 2.10 050 0.16 0.16 0.01 431 4941 0.07 005 023
AS(2)  6.01 15230 319.938 20.00 49.26 1.66 18.46 6.28 021 101 1.2 0.13 072 04
BHEE G2 0m R 4917 4.2 020 2.0 0.87 0.6 0.17 001 2.8 32.18 0.11 00 021
AS(3) 6.3 11201 277.3% 1450 49.% 1.6 20.60 6.6 024 22 239 0.191 0.717 0.4l
BERE Bl 1.40 R 13748 107.001 390 83.12 130 49 477 0.5 032 028 00 04 07
AS(B) 4.9 15157 115.114 657 7450 1.0 859 6.6 0.0 0421 0.38 016 0.537 0.3l
BETE LI 0R R 839 141381 7.91 .9 147 192 7.2 003 1.2 019 025 2 0.41
AS(3) 457 1030 15%32 970 63.66 1.4 1818 478 0.3 072 0.08 0.149 122 0.3
BERPE 12 0.8 R 11916 88.142 1.5 8.40 0.8 577 146 004 009 0.15 001 026 025
AS(3) 478 7.23 81962  10.00 5931 1.0 219 5.6 0.06 0258 0.4 0265 034 0.3
FELR S 15.600  155.190 0.8 1256 425 007 123 130 1.5 22 0.0
A2 ws 13.33  153.800 71 08 134 6 0.1 08 21 07 17 02
EREED Uce 13.636  146.370 6.0 05 152 50 01 22 42 39 34 02
EHTEN PAAS 13.546  184.773
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Rescaled distance cluster combine
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TiO; ) seaacZd B ARE IR A 4 5 X 5 TiO, WG
Hib), 48T MF RHTESE R, BER 43+
45 XA T E  REE W& £RFE(E 2, 3)7H,
A B R L A X4k # @ (Q1 ~ G2) ¥ LREE,
HREE, REE #1 Fe ¥ MF {HZLEE XL —FH
#HATF 1, 9 REE EEBRBRE A KL R E PR E
£ FE 5 REE \HEH L HWIER T HEHEKE L
PSRRIV ERU R EHEMERE
FRE R E £ VLH A X; TAF E (L1) % LREE,
HREE #1 REE #J MF {fEB% K F 1, ¥ LREE,
HREE fl REE E R AN HEFHEREES
REE $ B E £ A X =#EE (B fMEbs
(L2) RAL#|E & LREE, HREE fl REE §J MF {E#}
ANF 1, ULBAREBTA XL HIHE + REE MR EE
s SHMmEBETRRIITHIIERBEEEAX,
b2 KL H T+ REE 8955 REE R GWEKH
X, B2, 34, RREERUIBRTRE
REE H5r RAHMEEE 584 (La/Yb) o b LA R B TH
RAEVLE. % (2) £y AR L9 Y s R B BE
AX; BREFAEMIUE N2+ LREE MR EEE
W57 & 55 F 2428 HREE #9 KT E 5 %8k
(2D EFRMAX; ERX{LEEP LREE £
Fedk k7] BB 5 REE(JLH 2 LREE) IR RREC &)
FERWKRA K,
3.2 REEWBHSHEYEK

gAY, G L RAHERERS
pH{E(7.5~8.5), REERE LWEMNT HEH
YR TC R A REARML, RYENHEY R A
mAKEMEAM L EOEHARAR, AKL
LtESHY TESHFEEF I LFITE
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BRI (DERAROEEEHRER, UERET
AR TR AL T TR RIS 1 )R
AWM =TT EA TLBRBX S H HL
MBS, LMEHT YA mAaA LR 1k, #5a
YRR PR T B R 7, R K A K
T RIEME(pH N 5.5~ 7.5), BHESHE
S8 —KTF UCC, CS 1 WS, T REE KW EER
BN S HMpARKE Y HY(REER), THT
UCC, CSFI WS (£ 1 f1 2), M4, RNAKL
1 REE FELUEHRMENK () EUDERS
TR IESFEE(E 3(b)). Hilt, AXE
R Py A] LA S 43 oo/ = A LR A A HLER B
BT, BiAARAAK P ESER REE, BEREA.
TEME L EAEHME L% REE WEEBRER
Z& E5 Ucc, ¢S Fr WS M, BiEshtEsE(E 2
(a), B 4), A HHEYREA A, BEEREXA
TURA RS B Al 24t # REE &, £FHHRA
Mg TRESWYRAR. BEURLBRK
REE B #,
3.3 MRAERLIAK REE 53 BRI RIE
HRAERTE REE M & ERESHLH 04, SIT
T A KA SHRRREE . B A MIE R 2
PR BB REE FEM#FTRARES, miR
DIAXACTIE PHIE T Y . #0% S REE WEFER
%, XL SR P BA REE RA—/NBa A H
HEH, Bk, BEmE, SILRBITRE XL
AR PR A KA REE BB RER /DN, oh,
M EHEBIT (G2~ Q1), AKAZHRMREAX L
AR Fe WBEHOTHEE I B#H®R(E 1,4), B
BRI K Fe S BN LRI T B ®TE N, H6EE
LM Fe BRUKEBIEM, B FHRKH Fe BARILER
B LREE, FEt, M L8 FHERKE#S REE &
B R (La/Yb)o BHI T M, ERICHIREET R
LT OITA/K MRS REE M BEMTHEA
HAh 1 X K pH MWK B REE #9 & & LA K& (La/

Yb)ow Mk b 6 T U5 75545 F MR
4 % #®

T CS, WS, UCC MIZBERE, AKES
mEihE EABEMAK T EEEE REE, #RAE
MAEFRBEWRERE BEAHE, BELE

B A+ 5 REE, BkBRE A XYL $ REE
MEEEER REE EFRMER, BE REE R
FHEEE 584 (La/Yb)oy b LA R B H A VLI
BREAY TR LB W R BE A 36, BEEBRUE R
fbidE$ REE MEER Si FHMGE TETHSI
EFREEENGR, LREE WILEEEN5E 5
BT A% HREE KME 5 #% (2) £ ER
B %, TUEXILEE S REE W E £ R REE &R
4R, LREE WILEE SRS (R) EAYFN
BB R A X, B85 X4k B4 REE T# H
LREE 156k AT RE 5 REE(Ji H &2 LREE) LARERR
RAMMERMEK A X, TIRAE KA E R
) REE R] MR ORI A, RMEHE XA TR
HRAL T R P AT LA REE B, £FH R ARE
TFEUTRES WY RIAR. BRI KXRBEK REE
IR, AIKEFTRE XTI B S REE i Fe %
TTENBRFIKERS REEN T A EEY
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Enrichment and Release of Rare Earth Elements during Weathering of

Sedimentary Rocks in Wujiang Catchments
Song Zhaoliang"'**, Liu Conggiang'*, Han Guilin', Wang Zhongliang', Zhu Zhaozhou'?, Yang

Cheng'® (1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry
Chinese Academy of Sciences , Guiyang 550002, China; 2. Graduate School , Chinese Academy of
Sciences , Beijing 100080, China; 3. Radiation Monitoring Technical Center , State Environmental
Protection Administration of China, Hangzhou 310012, China )

Abstract: Thirteen weathering profiles of sedimentary
rocks such as limestone, dolomitic limestone, dolo-
mite, silicalite, black shale and purple sandrock from
Wujiang catchments were selected for study on enrich-
ment and release behavior of rare earth elements
(REE) during weathering, and in its impact on plant
growth and riverine REE distribution in the catchments
with methods of hierachical cluster analysis and mass
balance calculation in order to set a basis for riverine
material source research and agricultural production.
The results show that the enrichment degree of REE in

calcareous soils from the Wujiang catchments is much

higher than that of limestone, yellow soil, upper conti-
nental crust (UCC), China soil (CS) and world soil
(WS). The ability of enrichment and release of REE
is partly controlled by distribution of REE in bed-
rocks, contents and adsorption ability of organic mat-
ters, clay minerals and Fe-oxides/hydroxides in weath-
ering profiles. The REE released from weathering of
carbonate rocks and clastic rocks can be absorbed and
utilized by local plants. Our results also reveal that re-
lease of REE and Fe mainly from weathering of car-
bonate rocks and partly from clastic rocks exerts an

important control on riverine REE distribution.

Key words: enrichment; release; weathering; sedimentary rocks; rare earths
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