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ABSTRACT 

IBANGA, INIOBONG JIMMY. The Phys ica l , Chemical, and Mineralogical 

Properties of La te r i t e Samples Formed in Various Environments. (Under 

the d i r ec t i on of STANLEY W. BUOL). 

Samples of l a t e r i t e were obtained from Aus t ra l i a , B o l i v i a , B r a z i l , 

N ige r ia , Thai land, and the U. S. A. The l a t e r i t e mater ials were found to 

have a yery wide range of chemical and morphological cha rac te r i s t i cs . A 

prominent feature of a l l samples is a high content of i ron and/or a lu ­

minum, r e l a t i v e to other const i tuents . The amount of f ree i ron varies 

from 4.7 to 44.6% on an oxide basis. Iron is present in the form of goe-

t h i t e , hemat i te, l ep idoc roc i t e , as poorly c r y s t a l l i n e oxide compounds, and 

as un iden t i f i ed coatings on other minerals. The other minerals i d e n t i f i e d 

in the l a t e r i t e samples were kaol in minerals, which are common in a l l sam­

p les , quar tz , fe ldspars , and micas. Quartz is an i n e r t component and is 

believed to be derived from the underlying acid ic rocks. 

The s t ruc tu re of l a t e r i t e as observed in th in sections and wi th the 

scanning e lect ron microscope is complex and displays an even greater 

var ie ty than the chemical composit ion. One s t ruc tu ra l extreme is the type 

composed la rge ly of p i s o l i t i c bodies more or less c losely packed in a 

matr ix . The other extreme of s t ruc ture is the vesicular type in which the 

cav i t ies are e i ther empty, f i l l e d or par t l y f i l l e d wi th clay minerals. 

In add i t i on , data obtained indicate a strong re la t ionsh ip between 

color and i ron mineralogy. The reddish colored samples have a high con­

tent of hematite whi le the ye l lowish samples have a high goethi te content. 

Also, samples wi th a low act ive i ron r a t i o tend to have a reddish color 



whi le those wi th a high act ive i ron r a t i o are yel lowish in co lor . Another 

re la t ionsh ip detected shows that samples that have a high content of kao-

l i n i t e (- 60%) are dominated by hematite whi le those w i th < 30% kao l i n i t e 

are dominated by goeth i te . 

On an in te r - reg iona l sca le , there is an apparent lack of re la t ionsh ip 

between l a t e r i t e formation and l i t h o l o g y . But on a smaller scale the 

l i t h o l o g i c a l control of the composition and form is more evident. 






























































































































































































































































