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Mechanism of Karst Development in Sulphate Rocks
andlts Main Geo-environmental Impacts”

Lu Yaoru'? Zhang Feng’e' Yan Baorui' Guo Xiuhong'

(1. Institute of Hydrogeology and Environmental Geology,CAGS, Zhengding, Hebei, 050803, China
2. Institute of South China Karst, Guizhou Normal University , Guiyang, Guizhou, 550001, China)

[ Abstract] Sulphate rocks are quite widely distributed in China; gypsum and anhydrite,in particular,have
been found almost in all parts of China. Based on the description of the genetic types and distribution of sul-
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phate rocks such as gypsum and anhydrite, this paper has probed into the mechanism of their karst develop-
ment. The basic karst features of sulphate rocks in China are mainly as follows: (1) no special karst land-
scapes of carbonate rocks are developed; (2) large cave systems cannot be kept for a long period under natural
conditions. The sulphate rocks ( gypsum and anhydrite) and carbonate rocks ( limestone and dolomite ) are
usually deposited together ,and hence the mixed karst mechanism related to sulphate rocks and carbonate rocks
is further discussed in this paper. A series of special dissolution tests have been conducted for studying the
Karstification of gypsum under different conditions, and the results clearly indicate that the climatic condition
and the thermal process exert important influence upon the gypsum karst development. The dissolution quanti-
ty of gypsum is 2 ~3 times higher in salt water than in pure water. The biogenetic karstification in sulphate
rocks is very important,and the process includes the Desulfovibria and T. thioparus, which speed up the disso-
lution rate of CaSQ,. The bacteria related to the biogenetic karstification have been found in many samples of
gypsum. On the basis of the H,S quantity produced by desulfovibria and the pH values decreased by the T.
thioparus , the degree of biogenetic karst processes can be classified. Geohazards related to such karst activities
of sulphate rocks as karst collapse, water invasion, land subsidence, and collapse column in typical
sulphaterock karst areas are also dealt with in this paper.

[ Key words] sulphate rock mechanism of karstification geohazard
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B T LV X R A B AR A B B, 4B BN R LR AR TR R R AR
A PR XA BN, KR ERNTEREZENL ., PREKGEMEAFTRSER.O2N
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OEMBE WO BHEA L EAHBRT; @f TERMNPBIER, A EMEL B BRI IRAEZ
KM GRGE, H#PRREE NI, 2% h T A AN &4 b BAHER B TRE A
A A EFE RN, ZHSTEE S R RS, BB LR, £ R R R XA I E
FepEALE R, R, SRR A A A S AR RLE R

BARELE S HBA 2 M, R T IR, B TH T, A TR MRANRE
A EABERASERMERATEERS R RS KOS M ® AEME, RN, T Bk
W TIRZUA R E TR R K
3 MEBEEFRNESRRE

(1) BAHBEABEFW. EPE, SHIRELE A0 XM L, SRR EL A A W b X 3R SR FraR i
HEFEMW. B TR AEHTER, REAEFRASG RIWAE, AHELT THRABEMRILE
FHEERW, FERERRMER T E 23RN R

(2) KR BGAET AR B TN REMBRREL A I —#, FEAEHEEFHA,
HEHZEERBEROMBLRE T, A RMEFTFRHFAXRE, BEREZHICRAOEEZ P REERAANTR
ARG, BN ZE P KRR BH 2 X i) R Rk B b m h Al A B A B RN RS, (BEHEFEIE,
£ EUR AL SN A R 58 22 FHBET R T B ARAISH , B8 A R B T A B R R4,
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Fig. 1 Map showing the age and distribution of the main genetic types of sulphate deposits in China”
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FHBGRES T REZF —FWNAHMEREL S RATARBREY 9 BEHAMRNAARBEZ(AMRE) 10 &%
REAPRRELREEBREATRIARE A LNBEL

1. Cambrian marine sulphate deposits 2. Ordovician marine sulphate deposits 3. Triassic marine sulphate deposits 4. Carboniferous marine sul-
phate deposits 5. Cretaceous lacustrine sulphate deposits 6. Tertiary lacustrine sulphate deposits 7. Late tertiary — quaternary lacustrine sulphate
deposits 8. Thermal and metamorphic sulphate deposits 9. Secondary sulphate deposits produced by karstification ( typical localities)  10. Col-

lapse columns in coal mines caused by mixed karstification of sulphate rock and carbonate rock

) BEEEHEM, RREEMBKRL S H MR, B EERE-EMMWESEBIER. X
HEEFERTEAE TERAMEMBARS. KESEEER SRS MRS B TR AR
ERAEEARHAR. BT ERESGERERZIN MR A EFEE KW EBERN S EYEBERY
HEEBER,

4 MEBHAEEKFRAHOBEMERIE

B XRBMEL A OB MR, DA EEMATEMR Y . BT, A SCRIMEA 450 11— 263

BB EL A AR AR EL 2 (0 A i FE I K I e L b, B E R A R B TR X R 3h A A R
o B AE B TR CO, MR, K AT B X BR E A P AL W e . WA B HETTHRB/K & NaCl 98
woiAE, SRR, A B ALK PRE MR (FRE) LAEREKFHTER2~3H(E2) .

A1 B A 21 NP BB R IE RS 2T T s , A5 BRI, VRIS BORE B LI Il 3K,
BAAALTER S BORE A, FLA IR L UR AL BRAE S R 05 TR R MBS R AL B A SR AR A &, O D R
Ko WEERBEIRE MR, BB T SOCH, HEm Lo Bk (E 3) . RBBRRE RN, ELH.
PR A EBENEERAEEEEM,

AFIERGEH AR AR A T iR RS M R, W 57 mgy/ L 322 mg/L AHZEZA 6
&

* % W K JE T & B4 .Cooper A. Gypsum goohazara in china, 1997,
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Fig. 2 Dissolution quantity of gypsum in distilled water and in NaCl solution
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Fig. 3 Dissolution quantity of gypsum under different temperature conditions

5 &MEBEERE
WEEMTERD PR EREPIR" . EYaw ML B 5 R EbR L2 ENR R, A
BENEAEEAIYS 5T, 2RENRBRLEFEERIV L H,S:

CaSO, + BHH—2_,CaCO, + H,S + H,0,
TFEAENE R RBARMBREE R, Y5 A B EEAN KB AR E S, &4 20 RHERAT R

SALVEA A8 pH HIE R 4.5 ~5 ML HINE T CaSO, K A -

21,8 + 0, TR o oHb0,
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2S + 30, + 2H,0 Wﬁ—ﬁ»z}lzso“

B Y H, S0, , SRl 3R B R B RO BR IR AL 2, 0T A A B, R AR B IR B Tk

CaCO, + H,S0, CaSO, + CO, + H,0,

CaMg (CO,), + 2H,S0, CaSO, + MgSO, + 2CO, + 2H,0,

CaS0, + 2H,0 CaSO, + 2H,0 & 2CaCO, + MgSO, +2H,0 CaMg(CO,), + CaSO, - 2H,0,
BT LA, A O v e FITE B BR B A AR BRER A A M L X, L B2 — R A B S B EEHE R .
FERFE I 10 ANRE S, o 5 VRE GBS 3 H B BR AR A DR , SLAE P B DL iz sl AR R A TR AR AR £
TR H,S YREERFE R (R D),
*1 PEREESAFERBLTREEREE

Tablel Effect of Desulfovibria in sulphate karst areas

HaERT B AR £ K H,S(mg 7 L) WU R EE
Sd1 < 10 -
Sd2 >100 + +
Sx1 <10 -
Sx3 <10 -
Sxd > 100 ++
Enl 50 ~100 +
Gx2 > 100 + +
Gx3 > 100 + +
Gx4 <10 -
Gx5 <10 -

RE AR <10 _

1EREMW 10 NAFERSSD,T MREGA AT, HERERERHER T AL T Nay5,0,( %) K
pH EF/R(FK2), TAFEM,pHEHR 7.2 ER5.2 ~5.8 , REM P, E1L T # Na,S,0,/MF 10 %,
pHEHNT7.2,

AN 3B R B I A R EL B B B AT AR I S BREL AR I, NO, (IEAHBRER ) , o AT A2 AR S , N5 1 %t
IR A AR .

F2 MBHRESEXHRMAENEREE

Table2 Effect of Thiobacillu thioparus in sulphate karst areas

GiE R HRAT F A1 Na,§,0,(%) pH 18 SR B
§d1 37.00 5.8 +
Sd2 39.00 5.5 +
Sx1 54.38 5.2 + +
Sx3 <10.00 6.5 -
Sx4 100. 00 5.5 + 4+ +
Enl 41.39 5.5 +
Gx2 <10.00 7.2 -
Gx3 <10.00 6.8 -
Gx4 40.00 5.2 +
Gx5 40.00 5.2 +

T W 3 <10.00 7.2 -




