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SULPHATE ROCK KARST AND
SULPHATE - CARBONATE
ROCKS’ COMPOUND KARST
PREFACE

The sulphate rock included gypsum, anhydrite and mirabilite ete. is also wide-
ly distributed in China, and its karst is closely related to the ecenemic constructions.
To compare the studying works with the carbonate rock karst, it is obviously that the
researches of the sulphate rock karst either in the contents or in the dimensions as
well as the results in past times all are less and un-satisfied for the needs from con-
structions in China.

The different hasic karst pracess between the soluble rocks is that the sulphate
rock will be directly dissolved by the pure water solution, hut the carbonate rock to
be dissolved is mainly depended on the role of carbon dioxide in the H,0 ~ CO,sys-
tem. Owing to the soft mechanical features und larger solubility in water, the sui-
phate rock such as the gypsum and anhydrite could not keep their special karst land-
scapes and shallow cave systems for long period under moist climatic conditions.
Besides the development of sulphate karst with the different special karstification,
the sulphate rock and carbonate rock are always deposited together, therefore to
study the development of sulphate tock karst is the first step on research, then the
compound karst related to sulphate rock and carbonate rock together as the important
content must be paying more attention on the scienlific purposes, which studying
contents are also favourable for deeply understanding the fundamental rules related to
karst development of carbonate rock.

In early 1960s, we have already studied the sulphate karst, and the special
dissolution researches in laboratory have heen taken, which tests used the gypsum,
anhydrite, calcite and dolomite etc. standard minerals as the examples to measure
their dissolution rates under different conditions to be controlled by the temperatures
and water contents. For long times, we have mainly investigated the carhonate
karst, but the suiphate rock karst is always involved together either in North China or
in South China.

It is needed 10 emphasize thal we bave had the cooperative researches on “Gyp-
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sum geo-hazard: development and impacts” with Dr. Anthony H. Cooper of the
British Geological Survey (BGS) in 1996—1997, which results “Gypsum Karst in
China” has been published in “ Gypsum Karst of the World, International Journal of
Speleology, Volume 25 (3-4), 1996” and “Gypsum Karst Geohazards in China”
kas included in the publication “The Engineering Geolegy and Hydrogeology of Karst
Terraces, Proceedings of the Sixth Multidisciplinary Conference on Sinkholes and the
Engineering and Environmental Impacts of Karst, Springfield/Missouri/6-9 April
1997,

From 1999-—2001, we goti the financial support from the National Natural Sci-
ence Foundation of China { NNSFC) to study “ Research on the Developmental
Mechanism of Sulphate Rock and the Impacts of its Environmental Evolutions
(No.49872095)". A series of our papers have been published in Chinese and Eng-
lish Journals and other publications. A great deal of the studying results have, by
many ways, discussed the karsl development and related environmental problems in
carbonate rock regions, which distributive area of bare and semi-bare conditions is
over 1. 3 million square kilometers in China. Therefore, this work is mainly reflecied
our researches on sulphate rock karst and sulphate-carbonate rocks’ compound karst.
In the past several years, we have done the special tests about hio-karstification,
which results will provide the important data for studying the sulphate rock karst and
sulphate-carbonate rocks’ compound karst development. From 2006-—2009, another
studying “Research on the mechanism of microorganism roles related to the com-
pound karst of carbonate-sulphate formations™ (No. 40572144) is supported by the
NNSFC, and parts of the new results are reflected in this work.

I will express my very thankful feelings to the National Natural Science Founda-
tion of China and the British Geclogical Survey {BGS3) for their financial helps, to
Dr. A, H. Cooper and Dr. T. Waltham for their contributions in Sino-British coopera-
tion on sulphate rock karst, 1o Professor K. 8. Johnson for his help in 1992 studying
gypsum karst in Oklahoma of USA, to early cooperalors Misa. Dai Ying, Miss. Jia
Wenru and Miss. Dai Xingjuan for their tests, to the professors and experts Wang
Guixi, Zhang Fenggi. Ge Wenbin, Han Zhijun, Ma Honghkan, Jiang Defu and Liu
Guanglian et al. for their helps in investigations in fields, to Professors Shen Zhaoli,
Wan Li et ¢f. for their helps in studying and to the cooperators Qi Jixiang, Xu Jiam-
ing and Guo Xiuhong for their helps in laberatory tests. In here, [ send my special
thanks to Professor Yan Baorui Zhang Xigeng, Zhang Sheng and Zhang Yun for their

cooperation in studying biological karst processes in gypsum and anhydrite to make
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out the important hase for researching the bio-karstification involved to eulphate rock
karst and sulphate-carbonate rocks’ compound karst. This work still is a primary
studying result for the complex problems related to sulphate karst and compound karst
as well as the environmental impacts and geo-hazards. We hope that the work will
have the role to cause more attention and cooperation in studying sulphate rock karst

and sulphate-carbonate rocks’ compound karst in China and over the World.

Lu Yaoru
December 1, 2006



Abstract

Chapter One General Situation Related to the Distributions
of Sulpbate Rock Karst

In first, it is mainly to intreduce the distributions of gypsum and anhydrite in
several important countries of the World, which are: 1. United Siates of America
and Canada in North America; 2. United Kingdom, Spain, France, Germany,
Italy, Ukraine, Russia ete. countries in Eurcpe. Secondly, the general situations
of the distribution of sulphate rock karst in China is introduced.

The sulphate rock belonged to the evaperate rock in China will be, based on the
depositional environment and their lithological characters, separated into several
kinds, which are; marine ( evaporate) deposit facies; lacustrine { evaporate )
deposit facies, hydrothermal deposit facies, velcanic deposit facies and secondary
deposit facies elc. genelic lypes.

Based on the distributions of sulphate rock in China, its features will be summa-
rized as follows:

1. The sulphate rock in China possesses of multi-genetic types, which litholo-
gical characteristics, depositivnal dimensions and distributions are different;

2. The sulphate rock in China is mainly included gypsum and anhydrite, which
genetic types mostly are helonged to the marine (evaporate) deposit facies and inner
lacustrine ( evaporate) deposit facies;

3. The depositional sequences of sulphate rock have usually accompanied with
the karst processes, therefore the early karst phenomena occurred in the depositional
stages of sulphate rock will be remained as the fossil karst phenomena, and the
mechanisms related to deposition and karstification were closely controlled by local
palaeo-geological and palaeco-bydrological conditions;

4, The recent karst processes are still proceeding, and the developments of neo-
karst usually are depending on the base of palaeo-karst to re-activity;

5. By the soft features of sulphate rock, the larger karst phenomena and caves



