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Fig.2. Sketch map showing the Jishou limestone weathering
prefile and sample localities .
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Table 1. Mineral contents ( 5o} of some samples from the Jushou limestone weathering profile
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Fig. 3. Vanations in contents of feldspar, quartz and clay
EMBESNORREIES  RITEER
REER, RHRERAAHE ARTEARE

WHHBEM, HAREEN AT EWFTERE
DETL BNLFRAERR, RSN EHB
Ro TS5 BEHRBY RENSTHT - ER
2 B RRANE R, R B8 AL 7o i 1k 2 KL
WE AR

BZ, FERICG A LMY R E—
BB TRARRIEE N T —ERAK WAL EH,
AHEERTHE LB FE—FERENHIRK
HEM. HEkEBEME—FSH KT HE
FrHE.

4 JTERHERLZERE
4.1 FIbEFERLIFIE

R2AETHESIERNEARER. A
EFRADEL, fETBXENFEEE A ER
H AR ET BEMWREE,S.Ti Al Fe05  Mn,
KF P KEEMT 1~245% ,Mg Ml Na 3 NEE
R, FERKMR Co, BT IH 98% . XRE N
HuER IEFRAGERELE . HEFRAE
AL h b R, ERTEE R
GAUMRT, FTERFEAHRERENESE &
REBBHEARARTHNEFFRFENHES. 5%
REERNAZERABRNRE Y., BHEEHER
L 1SI7 RS, S0, FBESERE 0%
Zihi. ALO, TiO, ¥ BRAEFE P LFAF K,
BEEEEFE /D, M0, Ca0. N0 K0 7EH]
i EWERTHESNES, RHE2AEE S,

£ HABESHALEEFFLIR(%)
Table 2. Major element contents { % } of some samples from the Jishou limestone weathering profile

e

I5Y 51T 51 156 10 514 1518 15 1526 1529 I5-33 1537 541
S0y 18.95 61,31 50.09 5047 5069 51,39 50.23 49.28B 4560 4945 5010 574 51.0
Ti0, 0.25 0.76 0.61 0.62 0.68 0.64 0.658 0.70 0.7 0.71 0.43 0.8B 0.
AL Dy 7.5 18,19 21.68 .44 21,03 MN.39 238 22,18 2,18 233 B.MW (8.6 2.6
Fe; 0, 2.18 2.14 B.O7 7.65 T.20 7.30 7.30 7.54 7.40 8.00 7.29 6.70 8.27
Fe 0.62 0.56 0.53 0.55 0.50 0.40 0.70 (.56 0.50 .40 0.7 0.30 0.43
MnO .03 0.00 0,10 0.09 0.10 0.09 0.08 .05 0.4 .03 0.0 0.09 0.
Me0 1.00 1.00 1.50 1.70 1.65 1.6 1.50 1.40 1.50 1.30 1.0 0.70 1.30
Cs0 34.60 0.40 o 0.60 0.50 0.40 0.60 0.50 0.40 0.30 0.20 0.22 0.60
Ng, O 0.28 0.66 0.37 0.40 0.35 0.36 0.43 0.32 0.25 0.36 0.27 0.25 0.37
K, 0 3.50 10.40 7.90 7.50 6.70 8.10 8.00 7.92 3.60 .90 5.70 4.90 52
POy 0.03 0.06 0.11 0.23 0.06 0.10 011 0.06 0.12 0.13 0.17 0.06 o.17
Lol 10.60 4,32 8.08 B.02 10,47 E.OL 8.05 9.03 7.38 10,05 10.46 9.3 10,00
C0, 20,16
Total 9.7 99.80 65.71 100,27 100.03 99.83 100.06 99.64 99.60 9.3 99.9% 9.6 9.7
CIA SE.13  67.39 6941 T0.60 &7.90 68.10 58.47 68.BE 7213 T6.75 5.2 M.

Depth/em 630 650 630 570 510 450 390 330 260 210 130 0 10

RS R EE TR ClA = AL/ (ALD, + Ca0 + NayO+ K0), e & S AL M D BN A B, CaO AT AR 2 38 5

W E - B R 15 an, Depth HLRER P E LR HERE.
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Fig. 4. The variation of chemical index of alieration along the
Jishou limestone weathering profile.
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Table 3. REE contents and charactenstic parameters of some samples from the Jishou limestone weathenng profile

1541 37 J533 J5-29 J5-26 J5-22 J5-18 J314 1810 &6 J&-1 &Y

La 0.5 21.89 12 74 209.99 i2n 7459 55.65 40.61 . 42.10 42.06 12.85
Ce 2. 62.85 49 16 93.93 76.41 116.50  104.36 87.47 85 52 82.89 93,25 24.79
Pr 4.03 4,03 2 B2 &.30 1.3 18.93 14,33 12.03 10 83 10.37 10.18 3.07
Nd 13.79 13.41 9.R0 21.38 26.54 7094 52.46 46.13 42.15 641 38.78 10.84
Sm 346 ji2 2.56 5.15 5.35 14.47 12.35 11.24 10.15 9._51 B89 2,30
Fu 0.68 0.65 0.51 100 0.92 2.30 213 1.83 1.67 1.71 L.75 0.39
Gd 2.3 269 2.8 4.13 4.06 .99 9.81 E.50 1.7 7.7 6.99 1.68
Tb b.51 045 0.41 0.69 D_6H 1.53 1.712 1.39 1.2 1.12 1.00 0.26
Oy 3.01 an 2.38 3.98 4.05 #.41 10.18 R.21 7.1 &.36 6.25 1.73
Ho 0.67 .60 0.50 0.82 0.81 1.5 1.81 1.59 1.3 125 1.24 0.30
Er 1.9 1.76 1 63 2.35 2.4 4.50 5.20 4.34 3N 39 344 08
Tm 0.31 0.28 0.25 0.37 0.36 0.60 0.74 0.65 0.5 0 o 0.47 0.13
Yb 2. [.52 1.78 .40 2.25 4.01 4.70 4.00 1.49 33 312 0.82
lu 0.31 0.30 0.27 (LR 0.3 0ol U.75 0.58 0.58 0.54 0.46 0.13
BEE 126.59  L17.04 §7.09 17205 16367  318.¢2 276,19 2XM.54 21319 11005 217 93 &1.18
ilaYhly  13.37 t3.61 11.11 14.87 14.00 14.51 10,00 10.02 10.64 11.51 12,57 13.11
e 1.4 1.61 [ 1.62 1.20 0.75 D BS D.9s 102 0.95 108 0,95
&lu 01635 0.69 .54 .66 0.60 0.59 4.5 0.57 0.59 0 63 0.68 0 60
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Fig.7. The REE distribution patterns of the Jishou hmesone weathenng profile.
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Table 4. Concentrations of trace elements of some samples from the Jishou bimestone weathering profiie

Js4 ] J5-33 L I5-26 5 J5-18 I314 J5-10 36 J&-1 EY

L 55 40 44,59 HLo 5954 50.11 49.60 43,80 48.64 52.20 76.94 69.63 15.72
Se 20 33 15.15 1t.61 .18 0 10 22.5% 11.78 2.7 22.02 21,82 22.10 6.57
Tity10¢ 07 > 88 0.83 .71 0.2 0.70 0.68 .09 0 68 06z D61 0.25
i 19.87 1435 1345 10518 1458 1WH.00 98,08 99,17 97.54 490,95 a1.10 35.32
Nb 15.82 18.29 16.95 13.77 13.62 1317 12.73 12,70 12.60 12.51 11.6] 4,54
Mo 143 0. 9% 090 0.85 .62 1.11 0.75 0.52 .66 1.13 0.64 .49
Cd G 19 211 0.12 0.20 .16 a.17 s 0.26 .34 .55 n.14 .05
[n 017 0 06 006 0.08 0.08 0m 0.0& .00 .09 (VY 0 06 002
3n 4.8 1.53 4.05 424 5.63 i 8.9 4.4 10.64 4.39 .62 T
h L.11 0.87 0.67 0.71 0 58 ¢.60 095 0.60 0.45 1,96 112 4.7
G 95 7.82 § 8l 10.69 g 2% 12 87 11.349 11.78 12.07 12.00 13.14 1.72
Ba 3|/ 51 44374 395 .40 ISESL 3.3 42155 65170 47316 S35 DL 480 58 456 4 119.81
HI KR 4,83 4.35 i 3.00 1.96 286 2.88 r.82 154 3.00 1.03
Ta 1.2] 1.36 1.28 1.02 0.9% .93 0 89 0% .90 a.9 .91 .35
W L 92 118 2.38 L.77 2.0 173 215 1.25 1 8l 1.50 1.66 0.83
T 0.79 .68 0ol a7s 09 0 o7 u.67 0.62 065 075 0.64 a.19
Ph M0 .45 4,14 26.64 20.16 20.01 18.45 17.41 17 o4 11 46 11,52 7.67
‘Th lo.34 14.30 13.07 16.31 14.17 14,63 13.57 13 9 1391 13.56 13.50 4.33
u 1.9 3.50 3.10 3.52 .05 3.03 1.87 2. 84 2.28 2.99 2.2 1.43
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Fig. 8. The gains or losses of some trace elements along the weathening profile.
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MINERALOGICAL AND GEOCHEMICAL CHARACTERISTICS OF THE LIMESTONE
WEATHERING PROFILE IN JISHOU, WESTERN HUNAN PROVINCE, CHINA

Wang Shijie  Sun Chengeing  Feng Zhigang  Lin Xiuming

[ State Key Laburatory of Enmroneent Geochemisary , frsttute of Geochemustry . Uhanese Acsderny of Saences, Gueyang 550002)

Abstract; In virtue of the low content of insoluble residues of carbonate rocks. the remarkable volume decreasement will
happen during the weathering and soil formation processes of carbonate rocks. The structure and texture of the original rocks
cannot be conserved in the weathering crusts of carbonate rocks under the rmost conditions, and the boundary between soil
and rock is usually sharp. It is very hard to find the wansitional weathening residues because of the absence of saprolite.
So. up to now, the ongin and development of the soil over the carbonate rocks cannot be understood cleady. Recently,
some carbonate rock weatherng crusts whose onginal structures were conserved in the saprolite have been found developing
on marlite at some places in Guizhou and Hunan. In this paper, mineralogy and element geochemistry are siudied and the
whole development characteristics are coneluded in the Jishou limesione weathering crust.

In addition o goethite and montmorilonite, other minerals in the weathered zone are the same as thoese in the bedrock,
which indicates the minerals in the weathered zone were derived from the nrginal limestone whose mineral composition is
similar to that of the bedrock. With increasing weathering, the increase of clay minerls and the decrease of feldspar can be
observed 1n the crust, which is 1n agreement with the charactenstics of mineral development in crystalline rock weathering
profiles. The geochemical behaviors and developmeni characteristics of wajor elements, tace elements and rare earth
elements are also similar to those 10 crystalline rock weathering crusts. Bu. some charactenstics suggest that the carbonate
rock weathering crusts have many special characteristics which are not in agreement with those of other types of weathering
crusts, such as chemical weathering intensity, mineralogical and chemical compositions, and so on. All evidence sugpests
that the weatherng and differentialion of minerals and elements of the profile are not strong. which may be controlled by the
original composttion of limestone. The results of the study support the two-stage weathering model put forwand by the
authors.

Key words: carbonate rock; weathenng emist; mineralogy; geochemistry: residual soil; Jishou


http://www.cqvip.com

