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ABSTRACT 

The a r e a c o v e r e d b y t h i s p r o j e c t i s l o c a t e d o n t h e 

t h e s o u t h e a s t bank o f t h e Rima R i v e r a r e a o f t h e Sokoto B a s i n . 

Gypsum o c c u r s i n t h e Sokoto B a s i n i n t h e b r a c k i s h w a t e r 

Dukamaje and t h e m a r i n e Dange F o r m a t i o n s o f M a a s t r i c h t i a n 

and Upper P a l e o c e n e a g e s r e s p e c t i v e l y . 

Gypsum o c c u r s in f i b r o u s forms as d i s c o n t i n o u s t h i n 

beds and v e i n s , i n s e p t a r i a , and a s m i n u t e d i s s e m i n a t e d 

c r y s t a l s ; i t a l s o o c c u r s a s l a r g e s e l e n i t e c r y s t a l s . 

X - r a y d i f f r a c t o m e t r y o f c l a y m i n e r a l s i n s h a l e s and 

f l u i d i n c l u s i o n s t u d i e s i n gypsum i n d i c a t e a n a l K a l i n e 

r e d u c i n g e n v i r o n m e n t f o r t h e Dukamaje and Dange 

F o r m a t i o n s and a low t e m p e r a t u r e (40°C) of gypsum 

f o r m a t i o n r e s p e c t i v e l y . Chemical a n a l y s i s o f t h e 

gypsum from Dukamaje and Dange F o r m a t i o n s shows t h a t 

t h e Ca:Mg r a t i o i s 1 2 : 1 and 1 4 : 1 r e s p e c t i v e l y . T h i s 

r a t i o i n d i c a t e s t h a t t h e f l u i d s t h a t formed gypsum a r e 

m a r i n e i n o r i g i n and were l a t e r c o n c e n t r a t e d d i a g e n e t i c a l l y 

to form gypsum once t h e s o l u b i l i t y p r o d u c t was e x c e e d e d . 

A d i a g e n e t i c mode o f o r i g i n i s p r o p o s e d f o r t h e 

gypsum i n t h e s t u d y a r e a based o n t h e above d a t a . Th i s 

i n v o l v e s a c o n t i n o u s d i f f u s i o n o f SO 2 - i o n s i n t o s e d i m e n t s 

from t h e o v e r l y i n g s e a w a t e r and t h e d i s s o l u t i o n o f 

V. 



Carbonate particles which releases Ca2+ ions, thus 

increasing the concentrations of Ca2+ and SO2- ions in 

the sediments. Gravitational compaction, evidenced by 

the presence of two lignite seams in the Taloka 

Formation at Taloka village, further increased the Ca2+ 

and SO2- ions concentrations by ion filteration through 

charged-net clay membranes. Both the Ca2+ and SO2- ions 

combined to form gypsum once the solubility product of 

this mineral was exceeded. 
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