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Fig. 2 Grain size frequency distribution curves of the red weathering profile at Xinpu
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Fig. 3 Statistical indices of the grain size distribution parameters of the red weathering profile at Xinpu

20

L
40 60 80

<5pmER/ %

R 7 Wi H A DRI AR AE R AL B B3R AT R R AT R A R R
£, %8 2a.2b.2¢ M 2d F A KRR ER R T REBJTTHEL25H .

Bl 4 5 ¥ W 6 % 15 A7 log (Fey05/K,0) - log (8i0,/AL0,) i #0 & B ( Vital and
Stattegger, 2000), & 2b2c M2d WERFEMTFTEYREAEZN T F . ¥ATREEE


http://www.cqvip.com

D000 http://iwww.cqvip.com|

34 BEREBAFEL RAEREORE TN —REERE LR ENYERE 445

(Yt) R 7] B LR X 2 R AL 7%
EamRtas Bf¥

KAt 78 2 i £k B B sk AL 05t @ 20
2, R4k 7% 1Y log(Fe,05/K,0)

ARLZ/N T 85 ; 1 2b M 2c 5 08T o
wRIGEECTEPEN $ | &

BAMES, BRBAH & ;
(YIORTREIEEAL  ~ af A

REMME TR, BNK E.
FRAS BB E AT or ]
B, RALTERY log(Si0,/ALO,) " B . | |
AMZKFEE, 0 0.5 1 15 2 25

5708 B 1 2 A 46 47 RBlSIO/AL0)
FEVR B KL 5. 8 B4 TR S R

—BEEATFORAR. M mernrres.0. 058 M 5R0askE A ARRANSE
HETHME BEXAERBE 25089RL%.0 88 T1.19- 119,722 ~ T23 § 127 -~ T77 % #3
IR ALO,/(K,0 + Na,0) 3 A& X B FE 20,4 88 T2~ T8 M T20 ~ T21 by 8 408 b, 04
j][]\Sl'Oz/R203 %Dﬁ’hﬁgﬁ% T B 2b fE 2¢; 0. B 5 T24 -~ T26, % N FHE 2d

. Fig. 4 Stanstical indices of the geochemical parameters
(Harnois and Moore,1988) . #7

BHETEMARBRERC

X, 503 LA 2 5 2b(T2 ~ T8) . 2¢(T20 ~ T21) F 2d(T24 ~ T26) B 5 , S H B A B
MRACRFER AL, LR EERABFAREERTRE, LR Si0,/R,0, RBRERHE
Ho —MERARSHEHNERE REBERAY—H,

B EHET Y% REE REB U EMRLEFNHREN FRAaRLER
R RS EERNENER, TREZERRATH R L BE (EHA%,199;F 5%
%,199), BHTRHEREXATELEGNRBYE, AERREELNHEEL, X
ROTRECH THEMERMLE BN EAT THLNENEEREFAEEHAKR
EA, RAREETRES (A8 BRI -, EH A SR AN LR B LM
B AN ERGHERPTH, FERNEMRNARFE LRI —1,

FaNERENEREFERBEMMARERE, IRTHEMLE, DR SR
RATHR L &8 EERRY—8, REE R RARY — 8, &2 B EERE k%K
*%,

3.3 AEEUST

of the red weathering profile at Xinpu

MEHESE. <5 m SRBNESHNREELCHEAE 6. W FH—BE LR
FHRAT, BENHE(RERRERFEHREM ELBALATHEN . PEREE
Wi, <5 pm S BEEHK. RATRZ T2~ T8 62) B T RH MR —1, BT LUK
EZHHARKEERS . KB 124~ 126 SERPTE (B 6c) RALY —BERET W


http://www.cqvip.com

D000 http://iwww.cqvip.com|

446 #OR OB ¥ 2004 £
0 S5 R AL S 46, BF M F 1
FEBN AR/, <5 pm FE 2R

100 BARBES, TMTHGTREBE
i SR MBI £ 6b), TS
ﬁi‘éﬂﬂﬁ:tpﬁ5<5#mﬁﬁ_‘%%

2T Bt R, I ABUL 3 m EEH R,
J wol TH, 6 F L 7E R R R
B FIERWAL T 1 (P B < 5
oA m AREMARB) KRR L,
- CRVCHON SRR . B HE— R 5, KR
HE S FE (WA T

TN TTUTONR s R <5 o R R
wol 2 L), M2 B3, FURLIES 00 0 51 % 0

5 10 15 20 2 4 6
AL, /(K0 + Na,O ) Si0, /R0,

BS 5 o 8 T e 2 KL 6 4R B IR BE O 4

5. XHARERTNIENEEH#
X {9 £ 6 )AL 55 (20 % 4 s 30 i

B TREA(HZE) @ RULERSAKNNTFE 26,8 K k%ﬁﬁﬁﬁ*ki) TREE B
%4 K 2¢.C (X 0 K F 1 2d o — R KA e, B
Fig. 5 Variation of the chemical weathering indices RFEESER, H EE W ERK

of the red weathering profile with the depth at Xinpu (BP R MBI B ), R 2 IRR.,

| R R L BE R E 4k R

690
695
700
705}
710}
715 {

B / cm

7201

T25¢

730 | LA L sm L 2 i H 1 i

0 20 40 600 20 40 0 10 200 50 100 0 20 400 20 40
T/ pm <Spm/% PH/um Spm/% Pl /pm <Spm/%

B 6 F7 i & B S BB B 4L
N EERARY(Y):O SRUTAMAET (Y1) HRHRAEES o 8% T2~ T8;b. B # & T20,T21 1
a Bl .c BSMIRER ;o B T24 ~ T26

Fig. 6 Varation of the grain size parameters of the red weathering profile with the depth at Xinpu

FAER TR, B et — B WA BB T X 00 R R BE AR 2D 2 WAL 55 S L i
H—FBEENRR, BHGAR MHERERTHITRERBNT,
BEMEAATERNATRER RS KEE T BWEN, & THRMKE SERR


http://www.cqvip.com

D000 http://iwww.cqvip.com|

3 GENE BN G RARHN TR E A E—Hea R E LELERIFRE 447

Hfr s, ERE N — ERE NG ECSEN%,2002c), HBRBEHBREYFWARSREE, @
TR TR REE AR M5, R E R, e R W WA . /I B
KBHRTWOER, RERBES AN BREEERE D, NTIEG T HMRNE
B, FRONTHEARE REBEQR, “FE REAK A HE" NEEETHNES,
RZHRo Fob, ME S el & it FERE L3 e F AR R S B —H BT
mAR LS, FERERERE RLEE KR - 0 PH & e BB

(TFHETHNES R AW, TRIFEZH T ARG AKE W, T
KRR BB mE S OELE, &L RERENRAERRERARBRLEDTRE,
HE T, g E e REH, WMLBER ARET SRR AW BELFERS, M e
Tk & P2 SBUR BT LA 8 — o T KSR B L, e TEK-2 R EE T id
57, #Em L, BEERAEE B E, BT RRCEN LTS B, Nk &xf s
) R B TR OB ERRE, UM A B WS MEENBSEENHE,
{E Bk 250 6b) Ak KL 47 (B S PRIk T A.B.C KR M#IE) A3 E
0L, 10T B0 B B 30 bl AL WAL 545 (L Si0,/R,0,) E N BT, 7] BE SO Be 7 ¥ 38 K AL
FAXRE MRS T W,

GLER FHENERESEREI - KEE AR EEENA S SR LEE
AR A AR E R, RN EES TRARE AR ARE YR 24 F EH
X AL TS IEE T RALE MR, M- i mEhm Bk LAY —-NAsE
MBI EAREEOERERAME LY, REFEERHERAY -8, W, KEK
HARNMFRRENAY—EENEEN I HANELEHN, ERLTH TR,

4 FMAEKX ELE RN BER

BOI , 2R % (2003) 76 1:500 000 M B 7ty fr ARl E IR T 1:500 000 57 M %X
FEHAARE AARABBEEN R ER S 28 TN 62.2%, A RFERAAN
73% , R EERMRBIL S (REET Y S 0%l b)) H B HAMN32.6%, XA K
BRBEAMAGHKEEE, REZ AN LU L MNEBREEHE RGN EZ RS
e HTREsNEIYR(REEARYARBE LR IRREHES)SERE
10% . RIEEHEH%(1996) 3 FM A &0 KRB L HITRLERG 20, EEMHE
T 216 & L RIBK B Eh A B 0 A0 A B L B HEAT T LA TRl 3t 2 404 5 O L I AL
T, K CaO MIMBUEI{E N 45.58% ,Mg0 5 5.85% ., B FHREESHMABY+
CaOMgO S BMRK(— M <1%), BT AA] LI U iA A Bk BE £E 2 h MgO.CaO RSB T
EHBRBE Y PR, X, CaCo, 8 81.39%,MgCO; S BN 12.29% , A i M ik
ERABEYETRN 6.32%, X7 LT G R R MEHE KIEL R BB B BAB YT
HER,

ATUHEHENEREE EBRABR LELARETHRREE, EE5 KBS
JR BRRR AL E AV U TE AL 72 B BT o EL BT T it MRS H BT KR £
SRR EZHREEMEE, HRHEE 730 em(ALEP RS HEREL, BEE), A
bR R A T BE A A REAE T, e B B R B N S R A 0 KL T Bt B 5645 om, Hy


http://www.cqvip.com

D000 http://iwww.cqvip.com|

448 woR B F 2004 4F

BBEXBRMNRLE BHEE Y 85 cm, B E M L1 B A P13 XAk 75 19 7 8T
E RS 88.4% , BB A KM E 11.6%. HETRAZEHNBRAEYESR I 4.0%,
EEBREN%.4%, SHEREFASEN U EL ., WRANAUROEETSERRE
HATENRLTY, M TREATATEPBETRRE S (KRETHEE >50%) K
OB, SRR ARABYM AT AL ER . SHRFEEEEML? BRI FHE
HEAE N ESN BB LBRSERRNAHERNA AN E#T THAEN, &
498 mBHNATHEHET BA(MABYTEN 4%) RiHEERN 49.10 m, BRI
HBE(MABEYSENS %) BHEEXN0. S m BEAHEEEN SHH N 1.5%,—
BRARL, ENHEHZETPHBRABYM I EZRNTREN 75.5%, REAHE &
24.5%  ERTHRREERABYM LELEHNTRMEEEN.

SRR ARNEB L AR EENRREERAEIN TS B 6.32%
HE, ANBEEELENRABY S BES(UBHNASERAEMERAEY &
BEDGiT W REBEGUBRREE RBREEAHBEBELRENRABYIE
<10% )N R &G, SRBRE A REFBAXENRABYESE N 0%, £ 100 m B
MESHRREEERT RREAFNEEENS I mn, BEARTEERN 4.7 n, LE
MAEENHEBEEELRIF. W, REREANRALTHTRELN N 60%, i HE
ERKER A% BREERABYN LB LENTRIEETEN., THE, BROMR
MEESEXAFRRREEORREANER BRI RERZA T EK
BAONTER BFHESHBALEHENESHBRREERAEREXENMNA S AT
BNRIVH EREHABRBEEZER AT N - MRREARENLT . BB A
RKEZBREFR S AL DREMHEZNMIZ. I AREEUBKREARNEDH LY
FTR6.32%)WHHEHNEERL.0%)MER, AT ZXNAREREMENEL,

HERE , BREERCARRR L AR AR K LEAORURMNTIEYRER S
ATRER .

5 & %

FHAGRERONEMTERRN, KA G RRAY -8, TREKREE AR
WA, FIR S TR [ 5 A BOR  YORLEE 43 7 4 A X B 9 WAL 7%, i
X THBRBEER EERARR L FAOALE, A ERK LRAARARYERBR R
BT H B4, B3 R UR(EHAE, 1999) MR & FIF 5

HEAA IR E T W F 0B L R R 8 R 8 — xR 7 8
B, BE 7 7 R AL A0 AT LLRE ST A0 3 R X B 06 B, AT AT LA B A Bt 5 R MUK % R AR
REHRR,

BEEARNE TR L ERRY L EE WA, Bt & 58— AR B RLE
WIERERY, KPR TR T A E S R AF B

BB & R 2B B XS UG 78 SR AN R APt — B 1B B R R
RAPHRREARABFYX LERALROTREETEM., X NERMBRLE K, L
HEFMEEBERX PG — ¥ L EERMZERERLEROESFTREMR T —NIE,


http://www.cqvip.com

D000 http://iwww.cqvip.com|

34 BEREBAFBLARATITONES AT —REERE LELZHYERR 449

SARHEN, BB ERERALLEHRARE LRI BRAUTHEZYRREZL
o e, AT Y — S PR SR R AR TH T EYRRREHE THORR
FEB.

28 % X ®

EZAEE G R, ME, FHT. 2000, BRHER AAESERUE)RFE. FEME DH, 31(6):
510—519.

Cui Zhijiu, Li Dewen, Feng Jinliang, Liu Gengnian and Li Hongjiang. 2002. The covered karst, weathering crust and karst (double-
level) planation surface. Science in China, Series D, 45(4) :366—379,

LA, TR, HRX N EH . 2002:. BFHXREFERRGWL AN HEE S ARERREHES
RMEI N 5 Ei, 22(3) 243248,

Feng Zhigang, Wang Shijie, Sun Chengxing and Liu Xiuming. 2002a. Particle distribution of red weathering crust and its genetic
implication—— As exemplified by Pingba county of Guizhou, China. Acta Mineralogice Sinica, 22(3); 243—248.

AR, THAHEX,NER. 20020, SFEEXIREFRDYRRBRAFNN L AEE—RESHRIE. TEE
i, 21(2):73—18.

Feng Zhigang, Wang Shijie, Sun Chengxing and Liu Xiuming. 2002b. Practical index to distinguish the origin of earthy deposits in

Bl

karst area: Characteristics of grain size distribution. Carsologica Sinica, 21(2):73—78,

BER, AR, HERX. 2002. 5IRALFR S/Al LLEH KRR BERT . b FRLE, 30(4):7—14.

Feng Zhigang, Wang Shijie and Sun Chengxing, 2002c. Discussion on possible causes of increases in Si/Al ratio in surface layers of
some lateritic profiles. Geology-Geochemistry, 30(4) :7—14.

FoB. B K. 2003, KitHMLE L RO WERBEARRMAEYE . BEH ¥, 38(1):128—136.

Fu Bichﬁng and Huang Ying. 2003. An approach to forming and evolution of laterite overlying carbonate rocks. Chinese Jowr.
Geol . , 38(1):128—136.

HEY, 44 1996 HMEAKRES. LB 2738

Han Zhijun and Jin Zhansheng. 1996. Hydrological Geology Memoirs of Guizhou Province. Beijing: Seismological Press. 27—38.

FER BMAZ, EHAR AML. 199 AZERAHEN TERRRLEFERN LAET TS EE RN EX
— UMW E NS, TER¥ DR, 29(6) :504—513. :

Ji Hongbing, Ouyang Ziyuan, Wang Shijie and Zhou Dequan. 2000. Element geochemistry of weathering profile of dolomitite and its
implications for the average chemical composition of the upper-continental crust——Case study from the Xinpu profile,
noethern Guizhou province, China. Science in China, Series D, 43(1):23—35,

FRE EINE REE. 191 KRBRREANMESEHERLER. PEAW, 101):29-38.

Li Jingyang, Wang Chaofu and Fan Tingzhang. 1991. Weathering crust of carbonate rocks and process of karst earth formation.
Carsologice Sinica, 10(1) ;29—38.

ERY TN AES KRR FRL . ALE EET. 2003, RMARK LB AR SE 0 EHLER.
MM, 58(2):314—320.

Li Ruiling, Wang Shijie, Zhou Dequan, Zhang Dianfa, Li Fengquan, Zhou Zhongfa and Xiong Kangning. 2003. Analysis on the
spatial relativity between rock desertification and lithology in karst area of Guizhou province. Acta Geographica Sinica, 58
(2):314—320.

MR, K, BRRIE. 1994, BMM EHER. S EMBEHIRT. 140,

Lin Shuji, Zhou Qiyong and Chen Peiying. 1994. Upper Cenozoic Frathem of Guizhou. Guiyang: Guizhou Science and Technology
Press. 140.

SR, 1986, RERHTRBRARAER . BEBE, 5(4).25—%.

Lu Yaoru, 1986. Models of karst geomorphological evolutions in China. Geographical Research, 5(4):25—34.

PEN, EMA, ARE NFH BEE. 2002. BRELZBRABYENAMEBZACRAE TEY R R BHIEE.


http://www.cqvip.com

D000 http://iwww.cqvip.com|

450 woOR R ¥ 2004 4F

ER, 22(3):235242.

Sun Chengxing, Wang Shijie, Zhou Dequan, Liu Xiuming and Ji Hongbing. 2002. Insoluble residues of carbonate rocks as source
material for red weathering erusts in karst regionas of Guizhou province, China. Acta Mineralogica Sinica , 22(3):235—242.

FHA. 2002 BHFAEAESES RAMEARGHIT. PEAH, 21(2):101—105.

Wang Shijie. 2002. Concept deduction and its connotation of karst rocky desertification. Carsologica Sinice , 21(2) :101—105.

FtA, BEE, MFAT, AES, B5F, BET. 199, #REAACRLERNDLHA. FEAFDHE, 29
(5):441—449.

Wang Shijie, Ji Hongbing, Ouyang Ziyuan, Zhou Dequan. Zheng Leping and Li Tingyu. 1999. Preliminary study on weathering and
pedogenesis of carbonate rock . Science in Ching, Series D, 42(6); 572—581.

FHABEE HEN 2000 ANEALAZERLFHHLCEABFEZ SR IR F,36(4) :474—480.

Wang Shijie, Ji Hongbing and Sun Chengxing. 2001. Preliminary study on REE distribution characteristics in dolomitite weathering
profile in Pingba county, Guizhou. Chinese Jour. Geol ., 36(4):474—480.

TAHEN BERLNEW. 2002 AEREYRERNAERATOESHRUEEHE. TOFEMR, 2(1):19—
29.

Wang Shijie, Sun Chengxing, Feng Zhigang and Liu Xiuming. 2002. Mineralogical and geochemical characteristics of the limestone
weathering profile in Jishou, western Hunan Province, China. Acta Mineralogica Sinica, 22(1) :19—29.

FERE. 1991 EEFAERERE. BNLHE, (D:1-7.

Xi Chengfan. 1991. On the red weathering crusts of Southem China. Quaternary Sciences, (1): 1—7.

Rl 1992, PETRIHMGAEE R GRLEHEN . FULHA, (4): 352361

Yuan Daoxian. 1992, Karst in southwest China and its comparison with karst in north China. Quaternary Sciences , (4) : 352—361.

KBE. 1993, PEBFHLLSLENERE. FNLHE. (1):.75—84.

Zhu Xianmo. 1993. Red clay and red residuum in south China. Quaternary Sciences, (1):75—84.

Folk R L. 1966. A review of grain-size parameters. Sedimentology , 6:73—93.

Harnois L and Moore ] M. 1988. Geochemistry and origin of the ore chemisiry formation, a transported paleoregolith in the Grenville
Province of Southern Ontario, Canada. Chem. Geol., 69:267—289.

Inoue K, Saito M and Naruse T. 1998. Physicochemical, mineralogical, and geochemical characteristics of lacustrine sediments of
the Konya Basin, Turkey, and their significance in relation to climate change. Geomorphology , 23: 229—243.

Macleod D A. 1980. The origin of the red mediterranean soils in Spirus, Greece. Journal of Soil Science, 31:125—136.

Monroe W H. 1986. Examples of the replacement of limestone by clay. Missisippi Geology , 7(1) :1—6.

Moresi M and Mongelli G. 1988 . The relation between the terra rossa and the carbonate-free residue of the underlying limestones and
dolostones in Apulia, Ttaly. Clay Minerals, 23:439—346.

Moukarika A, O’ Brien F and Coey M D. 1991, Development of magnetic soil from ferroan dolomite. Geophys. Res. Lett., 18
(11) : 2043—2046.

Muhs D R, Bush C A and Stewart K. 1990. Geochemical evidence of Saharan dust parent material for soils developed on Quaternary
limestone of Caribbean and western Atlantic islands. Quaternary Research, 33:157—177.

Psagaga R. 1964. Grain size representation by CM pattern as a geologic tool. Journal of Sedimentary Petrology , 34:830—2847.

Vital H and Stattegger K. 2000. Major and trace elements of stream sediments from the lowermost Amazon River. Chem. Geol.,

168:15]1—168.

W-+-+-+-+-+-+-+-+—+~+-+-+~+-+—+-+—+—+—+—+—+-+—+-+—+—+-+~+~+ ~+-+«.\

AHEHABAFAELE-mall B, ABEREP ML E-mail KA, ZH L%
AAXBELRYER, AHBERS RARFEHFARTREALR, AR ET A
BARAAGRFPTRAZNG R =4 FBLA/, 200458 AGAH AFRTE
D ie E-mil RAE, #AS AHEEEAAGL— KR HIBBETHFRA.

L UG G G S G O S SO S S S S

B I S S
T ST Sl W S S


http://www.cqvip.com

D000 http://iwww.cqvip.com|

3 BERS BLEELARARHEYREN T I—RRERE LELROVERR 451

GRAIN SIZE DISTRIBUTION CHARACTERS OF
THE RED WEATHERING CRUST AT XINPU, NORTH
GUIZHOU: DISCUSSION ON PROVENANCE OF OVERLYING
WEATHERING CRUSTS IN KARST AREAS

Feng Zhigang' Wang Shijie’ Zhou Dequan’ Sun Chengxing' Liu Xiuming'
(1. State Key Laboratory of Environmental Geochemistry , Institute of Geochemistry, Chinese Academy of Sciences , Guiyang 550002 ;
2. Department of Resources and Entironment, Guichou Normal University, Cuiyang  550001)

Abstract

To indicate the provenance of weathering crust by grain size analysis is a new attempt, which
bears the feature of direct indication. Especially, it is difficult for routine methods of geochemistry
and mineralogy to directly show the influence of inhomogenous bedrock on weathering crust, but grain
size analysis of weathering profiles may establish relation of the both, and so may rationally indicate
the relation of weathering crust to underlying bedrock . This paper analysized grain size distribution
characters of acidic insoluable matter of continuous carbonatite and overlying red weathering crust,
and showed the inhomogeneity of basement carbonatite in vertical direction resulting in the difference
of grain size distribution characters of overlying red weathering crust. Moreover, it existed that the
grain size frequency distribution curves of varied underlying bedrock acidic insoluable matter were
similar to those of overlying weathering crust of the different depth, and indicated the carbonatite
being parent rock of overlying weathering crust. The variation of chemical weathering indices with the
depth also supported the result of grain size analysis, i.e. parent rock being inhomogenous. From the
contribution amount of interlayered detrital rock and carbonatite in weathering crust respectively, the
authors suggested acidic insoluable matter of underlying carbonatite being main provenance of
overlying weathering crust. In the view of grain size parameters, further interprets residual weathering
pedologic process of carbonatite was realistic, which provided a new study way for exactly
understanding the genesis of red weathering crust of karst areas in southwest China. To synthesize
various data, it was possible for carbonatite, especially continuous carbonatite, to become main
provenance of red weathering crust in karst areas of southwest China.

Key Words Grain size distribution characters, Provenance indication, Inhomogenous

bedrock, Continuous carbonatite, Red weathering crust
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