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Agate mineralization occurs in veins and cracks of volcanic 
rocks and their tuffs dated to Middle Eocene to Miocene in 
the Peach Springs Tuff and Apache Leap Tuff  in the Galiuro 
Mts. in the USA (Horton et al., 2017). This mineralization is 
unique due to optical effects revealed on the surface of the 
polished gemstones. The best specimens show delicate red, 
blue, green and yellow flashes on the brown base. Under 
polarizng microscope the comb-like, colloform, moss and 
traces of jigsaw microtextures have been observed. The 
distinct predominance of primary growth microtextures over 
the jigsaw (mosaic), which resulted from recrystallization of 
primary silica phases, is characteristic for agates hosted in 
relatively young rocks. The structural and spectroscopic 
investigations revealed that agates are composed of poorly 
ordered chalcedony with moganite and opal C. These silica 
phases occur as bubble like and  botryoidal forms. Under 
SEM observations these bubbles show layered structures. 
Only some of these layers contain randomly scattered tiny 
inclusions of iron and titanium oxides. The structure of these 
silica botryoidal forms, as well as the presence of magnetite, 
maghemite, anatase and rutile hosted in agates seem to be 
responsible for rainbow colors of the optical phenomenon  
(Natkaniec-Nowak et al. 2020). 
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