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Silica minerals (more or less)
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The many forms of silica (SiO2) I: minerals and solutes

High-temperature silica

High-pressure silica

Orthosilicic acid

Meta-
silicic Acid

Six-fold coordination

Four-fold coordination

Four-fold coordination

Three-fold coordination

SiO2 · nH2O
Opal

G = 2.0-2.3

Impact

H2SiO3 or SiO(OH)2
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a high-temperature form of 
SiO2 with multiple 

polymorphs, found in 
siliceous volcanic rocks

Varieties of quartz 
distinguished by color:
   Rock crystal (clear)
       Milky quartz (white)
           Rose quartz (pink)
               Citrine (yellow)
                    Amethyst (purple)
                       Cairngorm (brown)
                            Smoky quartz (black)

Melt

Cooling

H4SiO4 or Si(OH)4

Monomer is most 
     abundant in dilute 
         solutions; dimer is
              increasingly abundant
                         in concentrated 
                                  solutions.

H6Si2O7 or 
       Si2O(OH)6

Lechatelieritehighest-temperature form of SiO2, 
with ! and " polymorphs, found in 

siliceous volcanic rocks

low-T low-P form of SiO2 
found in igneous, sedi-

mentary, and metamorphic 
rocks and other Earth-

surface materials.  Of its 
two polymorphs, ! and ", ! 

is the one stable at most 
crustal and all surficial 

conditions.

Quartz

G = 2.65 (!)  
       2.53 (")

amorphous 
opalline silica

opalline silica yielding
weak cristobalite and 
tridymite XRD peaks

~870°C

~1470°C

~20 kb

fused silica (silica glass)
found in fulgurites 

(lightning-strike features) 
and meteorite impacts.

G = 4.35

G = 3.01

G = 2.22-2.26

G = 2.32 (!)  2.20 (")

found in meteorite 
impacts and 

eclogite

found in  
meteorite impacts 

Herkimer diamonds:
doubly-terminated

quartz crystals

~80 kb

Moganite
low-T low-P form of 

SiO2 found with quartz 
in microcrystalline silica 

deposits such as 
chalcedony and chert.

quartz with planar 
deformation features 

resulting from 
intense pressure

Shocked quartz:
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Dehydration &
recrystallization

Chalcedony:
fibrous microcrystalline 

quartz with lesser 
moganite.

length-slow fibrous 
opal-CT

Silica precipitated
from very super-

saturated solutions 
or by organisms

Siefertite

G = 4.3

found in  
Martian meteorites 


