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Table I. Mineral contents of insoluble residues of parent rock and some samples of soil layer

L BE/em PH {& A k& BHA = n WA BEA SR fEE
H-T17 40 ~ 100 5.33 45.86 - 22.41 4.41 4.02 6.05 6.33 8.00
H-T14 190 ~ 230 5.44 45.86 3.81 20.45 4.07 3.7 4.20 6.57 +
H-T1 1300 ~ 330 5.23 51.98 6.45 21.12 6.59 - 3.52 3.69 4.27
H-T8 390 ~ 420 5.44 45.04 9.77 19.88 4.43 - 4.63 6.24 7.58
H-TS 460 ~ 480 5.19 48.22 6.86 25.21 5.07 2.13 3.56 5.36 3.59
H-T3 495 ~ 505 5.45 45.17 5.99 30.90 3.35 4.53 - 5.40 2.83
H-T2 505 ~ 513 6.48 28.01 36.68 17.65 2.58 3.19 6.04 2.08 3.75
H-T1 513 ~ 515 7.65 22.33 40.09 19.16 5.17 2.42 5.80 1.89 3.15
H-YFT 515 ~ 525 8.34 36.73 41.32 15.10 1.72 2.54 - 2.61
H-YT 540 ~ 550 39.9 941.52 12.13 2.22 2.48 - 1.65

7 H-YT H-YFT 43 300 J i 8 S B RR R IEY  H-TL ~ HT17 A E- T A EBI R LR HH S ;7 IR XRD ¥ E
BAWER, + REMER,-RERRWHY .
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Table 2. Contents{ % ) of major elements for the Huaxi limestone weathering profile

H-Y H-YF H-YT  H-YFT H-T1 H-T2 H-T3 H-TS H-T8 H-T11  H-TI4 H-T1
Sio; 4.47 6.12 62.99 59.56 48.70 44.36 41.90 42.14 42.13 43.09 39.47 40.47
TiO; 0.08 0.12 1.25 1.37 1.36 1.27 1.56 1.64 1.61 1.64 1.63 1.70
AL O, 0.47 2.43 16.06 17.24 18.66 23.62 26.45 26.69 27.05 27.37 28.76 26.93
Fe, 0y 0.62 0.80 1.49 1.34 8.42 10.00 10.90 10.65 9.45 10.34 11.50 11.30
FeO 0.10 0.18 0.4 0.3 0.48 0.53 0.20 0.35 0.55 0.56 0.30 0.10
MnO 0.02 0.02 0.0l 0.0l 0.18 0.17 0.16 0.19 0.22 0.09 0.16 0.05
MgO 1.20 0.70 1.2 1.3 1.50 1.20 1.10 1.10 1.22 1.20 1.20 1.21
CaO 52.10 50.02 0.6 0.8 1.80 0.50 0.10 0.20 0.32 0.22 0.20 0.30
NaO 0.12 0.12 0.8 0.53 0.35 0.55 0.56 0.26 0.73 0.39 0.82 0.60
K0 0.42 0.61 7.4 7.1 5.70 4.78 2.25 2.21 2.31 2.04 2.43 2.15
Lol 0.45 0.22 6.98 9.37 11.75 11.89 14.10 14.01 14.09 12.32 13.03 15.01
P,0s 0.37 0.20 0.13 0.33 0.67 0.50 0.40 0.63 0.60 0.40 0.60 0.23
CO, 38.70  38.00
2it 9.12 99.54 99.31 99.25 99.57 99.36 99.68 100.07 100.28 99.66 100.10 100.05
CIA 60.61 63.21 60.61 63.21 65.02  77.13 88.18 89.32  86.31 89.37 86.86 87.44

& TiO, Fl MnO 25 ICP-MS MK G5 R H-Y 9S8 H-YF A HYT A HYFT A S EWH ENRAEY . H-T1 ~- HT17 A +
RS LR ARSI CTA = AL O,/ (AL O + Ca0 + NayO + K,0) , B & ALY 39 5 BE /R H 43 He, CaO 29 ZBR CaCO, SI3KMH .
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Fig. 2. Relationship between CIA and depth in the Huaxi
limestone weathering profile .
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Table 3. Concentrations (pg/g) of trace elements for the Huaxi limestone weathering profile

H-Y H-YF H-T1 H-12 H-T3 H-T5 H-T8 H-T11 H-T14 H-T17
L 1.11 4.27 41.99 84.90 70.13 76.47 69.59 68.87 68.23 65.07
Sc 1.68 2.25 21.19 24.97 28.25 28.75 22.13 28.53 28.39 26.25
v 8.50 12.35 144.30 167.14 182.90 190.00 189.30 183.50 197.50 197.20
Cr 28.13 10.35 119.28 110.67 116.58 119.93 121.63 121.40 125.03 123.68
Cu 16.66 9.10 101.37 109.28 126.71 143.10 127.50 116.37 121.24 143.92
o 10.03 20.46 213.78 225.75 241.70 260.56 254.24 257.78 256.73 263.98
Nb 1.07 2.24 24.30 24.39 27.32 29.42 28.97 29.65 28.86 29.96
Mo 0.13 0.05 0.71 1.3 1.14 1.46 1.69 1.43 1.58 1.75
Cs 0.40 0.48 6.4 12.56 10.77 13.54 12.99 15.32 12.69 12.72
Hf 0.34 0.80 8.24 8.00 7.73 8.59 8.43 8.31 8.05 8.65
Ta 0.12 0.19 1.94 1.95 1.82 2.05 2.05 2.17 2.00 2.13
W 0.25 0.27 2.11 3.32 1.90 2.47 3.19 2.75 2.59 2.60
Th 0.76 1.18 12.61] 21.62 18.14 19.36 14.07 21.41 17.55 16.32
U 1.68 2.05 15.80 12.13 13.68 15.02 10.26 12.98 12.80 13.93
Y 7.13 233.59 1 826.66 607.49 65.76 38.43 22.64 37.24 27.88 28.05
Ni 23.38 19.19 152.43 156.79 133.34 102.52 91.55 99.85 80.49 95.72
Zn 16.89 18.89 289.28 196.39 180.86 159.08 161.61 131.95 106.36 136.05
Ga 0.20 3.20 110.12 36.78 29.52 33.51 31.16 32.40 32.95 33.02
Ge 0.24 0.67 38.87 5.15 2.45 2.74 2.71 2.72 2.30 2.55
Cd 0.07 0.53 4.35 2.47 0.83 0.53 0.79 2.67 0.43 0.49
Sr 1 365.02 925.96 83.05 64.39 36.73 44.43 41.82 53.21 36.89 40.30
Co 2.93 3.60 30.93 31.17 36.09 46.87 80.55 32,11 70.60 18.02
Rb 8.07 10.69 125.21 160.81 117.83 125.84 87.97 140.33 108.81 102.86
Ba 62.11 31.22 345.87 403.43 447 .89 252.78 505.98 267.53 221.83 249.79
Ph 3.72 1.84 52.30 48.99 42.05 61.70 146.36 44.94 61.37 62.90



http://www.cqvip.com

130 ¥y o9y

¥ R

D000 http://iwww.cqvip.com|

2002 4

Ce.LdEMELEE-TRAEHMIEILTIEFTREESE
EENESTREVERETRARFTF LR LES
HNEE. STENFHELEINERE, LHE
THRELESEE D, 2T EM Ca UMW EL
FRIE, RBLT St EBUEFRISMEXGEET
TRAF. NEEHLZE,Co.Rb.Ba.Pb T E A
RYFHEM M, BEEIKREELEF TN
BEZX, B3 EXMEAHEELERFT
BAFR

FHHESEP,Zr Ti \Nb.Ta Hf % Ny 8 R 49 5F
fHITE, T8 ET AR RSy il
ME 4 AT F Y, Ti/Zr Nb/Ta. Zr/Hf % W (H
EENHELEHZARK, Ti/Zr EARIEELE 60
£HR ,Nb/Ta B 14 EH, Z/HE B 30 EHR . X R
MTENHEN LI EYRAFAELAHROY
B,EFEXEFREENELARY, BFEE XL
BREHGER,

E3/ THRMEARH LA EL 4

Ta-tHFEmMEHR REE HBEHE, XL L
+JE REE WA A-+ R EMIEREROLEER; &
HF . EMHH LRI ENSES H4MHM, R
EREBEEEEETTE/H.BRT LHRLE
Yk BS T IRESY RS MR8 KR

Ll
Bo

100000

e HY

HYE
10000 -
e HT
1000 —e—HT2
. HT3
100 | TR Ol o HTS
L _HTs

P/ BRATBR A

——HTi1

e H-T14

o HTI7
ta Ce Pr Nd Sm Eu Gd To Dy Ho Er Tm Yb tu

M3 EERFEHLRMEXE
Fig. 3. Chondrite-normalized REE distribution pattemns
in the Huaxi limestone weathering profile.
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Table 4. Ratios of some immobile trace elements for the Huaxi limestone weathering profile

H-Y H-YF H-T1 H-T2 H-T3 H-TS H-T8 H-T11 H-T14 H-T17
Tvir 66.83 58.17 63.62 63.32 64.54 62.94 63.33 63.62 63.49 64.40
Nb/Ta 14.45 11.62 12.54 13.63 14.99 14.35 14.17 13.66 14.47 14.09
L/ Hf 29.33 25.60 25.95 29.98 31.25 30.33 30.17 31.03 31.91 30.50
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Table 5. REE contents {1g/g) and characteristic parameters for the Huaxi limestone weathering profile
H-Y H-YF H-YT H-YFT H-T1 H-T2 H-T3 H-TS H-T8 H-T11 H-T14 H-T17
La 4.00 121.67 9.63 14.54 8360.63 507.31 112.04 69.60 67.02 87.37 53.46 41.36
Ce 7.31 13.81 14.38 18.50 221.35 298.00 148.86 123.68 124.30 122.60 127.76 155.16
Pr 0.84 33.45 1.36 2.15 2151.60 179.16 25.00 13.17 11.86 14.18 8.62 6.23
Nd 3.63 175.48 4.75 7.45 9192.43 757.97 93.00 47.80 41.79 47.06 28.03 21.88
Sm 0.64 61.15 1.12 2.10 1869.70 171.00 19.73 9.74 7.72 9.24 5.83 4.39
Eu 0.17 19.21 0.32 0.57 360.21 39.29 3.94 1.92 1.53 1.76 1.22 0.9
Gd 0.62 102.76 1.21 2.83 376.97 176.89 17.01 8.39 7.21 7.56 5.46 4.87
Tb 0.10 19.39 0.27 0.66 173.59 25.99 2.39 1.30 1.09 1.24 0.85 0.81
Dy 0.71 102.12 1.83 4.71 785.98 146.78 14.01 7.43 6.38 7.32 5.32 5.44
Ho 0.15 16.96 0.47 1.12 124.30 25.88 2.60 1.48 1.28 1.44 1.09 1.05
Er 0.39 39.73 1.44 3.19 303.55 65.73 7.24 4.26 3.59 4.48 3.21 3.14
Tm 0.07 6.02 0.26 0.56 41.96 8.80 1.06 0.63 0.58 0.62 0.49 0.50
Yb 0.34 38.60 1.90 3.9 249 .43 49.74 6.57 3.9 3.80 4.10 3.20 3.47
Lu 0.05 5.25 0.29 0.57 34.45 6.66 0.93 0.55 0.50 0.59 0.39 0.49
REE 19.01 755.58  39.21 62.92 24246.14 2459.20 454.38 293.95 278.64 309.56 244.94 249.7]
&Ce 0.96 0.05 0.9%6 0.80 0.01 0.24 0.68 0.98 1.06 0.84 1.43 2.33
SEu 0.82 0.74 0.85 0.71 1.31 0.69 0.66 0.65 0.63 0.64 0.66 0.66
Fx6 HlzZrABTRe REE YRBIB RM(<)
Table 6. Gains or losses of rare earth elements for the Huaxi limestone weathering profile

H-Y H-YF H-T1 H-T2 H-T3 H-TS H-T8 H-T11 H-T14 H-T17

La 0 11.65 82.20 3.94 0.01 -0.43 -0.61 0.28 -0.56 -0.67

Ce 0 0.21 0.21 0.63 0.28 -0.45 0.52 0.45 0.42 -0.32

Pr 0 15.57 100.96 7.66 0.05 0.49 -0.68 0.44 -0.66 -0.76

Nd 0 19.11 99.81 6.55 0.10 0.57 0.75 -0.57 0.74 -0.81

Sm 0 38.74 115.29 9.71 0.09 -0.50 0.7 0.52 -0.70 0.78

Eun 0 46.28 83.85 7.90 0.18 -0.63 0.78 -0.66 -0.76 0.81

Gd 0 68.06 23.24 10.33 -0.03 -0.56 0.73 -0.60 0.71 -0.75

Th 0 76.56 65.44 9.10 -0.19 -0.59 -0.74 -0.61 0.73 0.75

Dy 0 58.66 42.94 7.40 0.31 0.66 0.77 0.66 0.75 0.75

Ho 0 47.32 32.89 6.08 0.37 0.67 0.76 -0.67 0.75 0.77

Er 0 41.16 29.83 5.59 0.35 0.64 0.75 0.62 0.73 0.74

Tm 0 36.92 24.31 4.00 0.44 -0.69 0.77 0.69 -0.75 0.76

Yb 0 46.36 28.29 4.97 0.32 0.62 0.70 -0.60 0.69 -0.67

Lu 0 46.44 28.81 4.64 -0.29 -0.61 -0.68 -0.58 0.72 -0.66
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GEOCHEMICAL CHARACTERISTICS AND FORMATION MECHANISM OF
ROCK-SOIL INTERFACE IN LIMESTONE WEATHERING CRUST AT
HUAXI, GUIZHOU PROVINCE

Sun Chengxing''>  Wang Shijie' Liu Xiuming''> Feng Zhigang'?

(1. State Key Laboratory of Environment Geochemistry , Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002 ;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039)

Abstract: On the basis of field observation, mineral and geochemical investigation, the jeltozem profile at Huaxi, Guizhou
Province, was considered as an in-situ weathering crust derived from Triassic limestones. In virtue of low content of
insoluble residues and easy dissolution of carbonate rocks, there are lots of unusual geological characteristics during the
weathering and soil formation processes of carbonate rocks, such as remarkable volume decrease, uneven base rock surface,
clear and sharp rock-soil interface, and so on. Several unusual geochemical characteristics at or near the rock-soil interface
were discussed in this paper. A sharp change in pH value can be found in the soil layer near the interface because of the
presence of calcite and its quick dissolution. Superhigh enrichment and strong fractionation of REE occurred near the
interface because of the alkaline barrier. In addition, sharp changes in mineral composition and major elements can be
found, too.

Key words: carbonate rock; weathering crust; rock-soil interface; geochemistry; alkaline barrier; Guizhou Province
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