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A discussion on the factors affecting formation and quantity of clay
minerals in climatic and environmental researches

SUN Qing-feng', COLIN Christophe’, CHEN Fa-hu® and ZHANG Jia-wu®
(1. College of Geography and Environmental Sciences, Northwest Normal University, Lanzhou 730070, China; 2. Laboratoire des
Interactions et Dynamique des Environnements de Surface (IDES), UMR 8148, CNRS-Université de Paris-Sud, Batiment 504,
91405 Orsay Cedex, France; 3. MOE Key Laboratory of Western China’s Environmental System, College of Earth and Environ-
mental Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract: Clay minerals have such main types as illite, chlorite, smectite and kaolinite. They could record rich
information of climatic and environmental changes during their formation and hence are good proxies in climatic
and environmental study. Many factors such as tectonic movement, climate, basin size, surface parent rocks,
soils, vegetative cover, landscape, water media properties, wind and diagenesis, affect the clay mineral forma-
tion. The types and quantity of clay minerals in strata depend on these factors in varying degrees. Tectonic
movement and climate are two primary factors which dominate the types and quantity and control other sec-
ondary factors which influence clay mineral formation. It is very difficult and unsuitable to analyze climatic and
environmental changes during the tectonic movement phase only by clay minerals. For a long geological time
which has tectonic movement, sedimentary facies and palacogeography must be used to decipher paleogeography
and placo-environment information. However, under stable tectonic movement, which spans usually a short geo-

logical time, other information factors keep stable and clay minerals are formed mainly through climatic factors.
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They record the real information of climate and environment changes and hence can be used as climatic proxies.

Basin change of climate and environment could be inverted. So, climate is the key factor for forming clay miner-

als and determining their amounts. Strata-tectonic analysis must be done when clay minerals are used to decipher

climatic and environmental information. In a word, when tectonic movement is stable, climate becomes the

dominate factor affecting clay mineral formation. The other secondary factors keep invariant and clay minerals

carry the major climatic information, and they can be used to decipher climatic and environmental history. The

mixture of clay minerals caused by ground hydrographic systems affects the signal clearness of clay minerals car-

rying major climatic information and environments. Sedimentary-buried diagenesis of clay minerals in strata

shouldn’t be ignored in analysis.
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