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The La Tinaja del Oso borates and lithium deposit is a stratiform deposit E-W in strike and dips 25° to the N. 
Locally, it is folded. It is 20 to 47 m in thickness and has been explored in an area of 3000m x 1000m and 
crops out 5 km south of the town of Magdalena de Kino, Sonora. 
 
The borates and lithium bodies in the Magdalena basin were deposited in a perennial lake 22 Ma located in a 
graben contemporaneous with the bimodal basaltic- rhyolitic tuffs and thermal springs in the basin. Later, 
during the rising of the Magdalena metamorphic core complex, the sedimentary rocks were folded, 
reverse-faulted, and tilted. Ulexite was the main borate deposited and replaced by colemanite after burial and 
the lacustrine brine disappeared. Arsenic as realgar is concentrated in early borates by hydrothermal activity in 
reduced sediments. The lithium is hosted in greenish tuffaceous shale. 
 
The first volcanic episode during extension formed the La Ventana Formation latite. It is 25.9 to 27.3 Ma. 
Bimodal shoshonitic basalt interbedded with rhyolitic tuffs 21.6 to 22.7 Ma are interbedded with the borate and 
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lithium-bearing beds. Rhyolitic ash-flow tuffs interbedded with basalts, and dikes 19.6 Ma mark the end of the 
lacustrine basin.  
 
The shoshonitic volcanic rocks present in the Magdalena basin are the first igneous rocks produced during 
extension. The magmas produced may contain incompatible elements like boron and lithium in the first melts 
and later be the source of hydrothermal fluids. Lithium was apparently concentrated in the rhyolitic tuffs and 
later incorporated in the lacustrine shales.  
 

*Nicandro Armijo Rodríguez has been an exploration geologist for 37 years. Presently, he is Exploration Manager 
for Materias Primas Monterrey, VITRO. He has a degree in Geological Engineering from the Autonomous 
University of San Luis Potosí and Master of Sciences from the University of Sonora. He also has a Diploma from 
ITAM for Managerial Training.  
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