
Journal of the Geological Society of Sri Lanka, Vol. 5 (1994) 105-112, Printed in Sri Lanka. 

The Geochemistry of Alkali and Alkaline Earth Metals 
in Soils of the Central Province of Sri Lanka. 

U.R.B. Navaratne ' ' 2 C.B. Dissanayake 1 , 2 and P.S.A. Perera2 

^ Institute of Fundamental studies, Hantana Road, Kandy, Sri Lanka 

^Department of Geology, University of Peradeniya, Peradeniya, Sri Lanka. 

ABSTRACT 

The geochemistry of alkali and alkaline earth metals in soils is controlled by t w o competing processes. These processes are: 
(a) release of cations during the leaching of primary minerals during their alteration todays, (b) exchange and adsorption of these 
elements by secondary clays which have already formed. 'Ihe geochemical maps of alkali and alkaline earth met.lis in soils of the 
Central Province of Sri I jinka show that the diy and mid country intermediate zone soils arc enriched in these elements compared 
10 the wet zone soils. The high cation exchange rapacity of soils and high adsorption capacity of 1:2 structural type clays (i.e. illilc) 
in I he dry and mid Country intermediate zone soils enhance the exchange and adsorption of released cations by secondary clays. 
'l°his process is not well marked in the wet zone soils which contain kaolinitc and gibbsite of 1:1 type and single sheet structures, 
and of l o w cation exchange capacity. 

Thus, the observed variation in t he I h e geochemistry of alkali and alkaline earth metals in soils of the Central Province of Sri 
Lanka is attributed mainly t o the soil chemical properties, stability of host minerals o f ihe area and t he climate. 

I N T R O D U C T I O N 

The distribution of chemical e lements in soils is con­
trolled by physicochcmical parameters and environmental 
factors. Systematic mapping, of e lemental levels in soils 
p r o v i d e va luab le in format ion to the researchers on 
agricultural and health hazards. Howarth and Thornton 
(1983) d i scussed the significance of regional geochemical 
mapping of soils and its application in environmental 
studies. 

D u e to marked climatic and geological variations in 
Sri Lanka, major and trace element geochemistry of soils 
vary markedly depending on their location in the three 
climatic zones , namely, the Dry Z o n e , Intermediate Z o n e 
and Wet Z o n e . A m o n g the factors governing the c o n ­
centration of e l ements in surface layers of the soils in these 
c l imatic z o n e s , cat ion exchange capacity of soils and 
presence of expansive clays are significant while the parent 
materials and cl imate also play a major role. 

The Central Province of Sri Lanka has areas repre­
senting all three climatic zones . In this research we have 
p r o d u c e d reg ional g e o c h e m i c a l maps of alkali and 
alkaline earth metals in soils of the Central Province as the 
first s t ep in e luc idat ing the g e o c h e m i c a l weather ing 
process in the region. T h e data produced here will be the 
first of its nature. 

Physiography, Geology and Soil Mineralogy of the 
study area 

The Central Province of Sri Lanka consists of Six 
major climatic zones namely Low Country Dry Zone 
( D L ) , M i d C o u n t r y I n t e r m e d i a t e Z o n e ( I M ) , Mid 
Country Wet Z o n e ( W M ) , U p Country Wet Zone ( W U ) , 
U p Country Intermediate Z o n e (1U) and Low Country 
Intermediate Z o n e ( I L ) ( M a p N o . 1). Five major soil types 
have been recognized in the province. Moormann and 
Panabokkc (1961) gave a detai led account on ihe pcdcl-
ogy, and geological aspects of the Central Province have 
been described by Cooray (1978) , Vi lanagc (1970; 1972), 
and Bcrger and Jayasinghe (1976): 

A brief outline of the soil mineralogy of the area is 
pertinent here . Primary minerals such as quartz, K-
feldspar, mica, calcic plagioclasc and hornblende derived 
from quart/ itc , garnet biotile gneiss and hornblende-bear­
ing gneisses arc present in the dry zone and mid country 
intermediate zone soils whereas quartz and K-feldspar 
(mainly derived from quarl/.ilc and charnokitic rocks) arc 
the most dominant primary minerals in the wet / o n e soils. 

T h e clay mineralogical composit ion of the dry and mid 
country intermediate zone soils is kaolinitc + illilc and 
that of the wet zone is kaolinitc + gibbsite goethite (D.S. 
Mahatant i la-pcrsonal communicat ion; Navaratne and 
Dissanayake, 1992). 
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