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Quick Geology Reminders, or 
What is a Rock? 

• Rocks are made up of minerals. 
• Minerals are made up of elements: iron, 
magnesium, calcium, silicon, etc. 
• Minerals become rocks through 
formation processes in the earth  
•“Think of minerals as cooking ingredients 
and rocks as the finished dish.”  

– Geologist-artist Vojta Hybl 
• There are 3 major rock types based on 
those processes:  
• Igneous 
• Metamorphic 
• Sedimentary.



Someone: "I hate geology puns!"



Someone: "I hate geology puns!"

 Me: "My sediments exactly."







Jadeite 
NaAlSi2O6 (metamorphic) 

• Most valuable form of jade, a 
precious stone. 
• A pyroxene (group of silicate 
minerals  accounting for 90% 
Earth’s surface. 
• Highest quality from N. Myanmar. 
• Mohs hardness 6.5 to 7.0 
• Jade tools found at Stone Age 
sites. 
• Unusual lavender jade 
(metaphonolite) from NW Turkey; 
color = jadeite pyroxene.
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Flower Stones, Korea 
(Igneous) 

• Hwamunseok in Korean (화문석, 花紋石) 
• 48 and 50 million y.a. 
• Molten magma filled fissures in older, 
overlying sedimentary rock; rhyolite 
was formed as magma cooled; 
spherulites formed. 
• Rhyolite is felsic (quarts and feldspar). 
• Highly prized because they depict 
chrysanthemums, symbols for autumn 
and for an easier life in retirement. 
•“Sunflower Emperor” is the best-
known flower stone in Korea. 









Phong Nam Valley, Vietnam 
Limestone karst (CaCO3 + CaMg(CO3 )2 

• Cao Bang province 
• UNESCO Global Geopark known for 
its significant geo-cultural sites and 
natural beauty. 
• “Tower” or “Fenglin” karst = conical 
hills undercut into towers. 
• Alluvial plain is “allogenic clastic 
sediments” (washed down from 
upstream).
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Natural Agate 
Silicon dioxide (SiO₂) 

Mongolia, Gobi Desert 

• Botryoidal chalcedony = globular 
formations. 
• Est. 450 to 500 million years in 
desert; silica-rich solutions 
crystallized in cavities of host rocks, 
exposed by erosion. 
• 6.5-7 on Mohs scale. 
• Natural are most desired; many are 
dyed (too bright). 
• Once traded on the Silk Road.







Tham Si Fa, Thailand 
Limestone and calcite 

(CaCO₃) 

• Calcite = stable polymorph 
of limestone. 
• “Blue Cave”. 
• Approx 100m deep. 
• In Mae Sot, about 500km 
north of Bangkok. 
• Blue is from trace organic 
carbon, ancient marine 
fossils, and light reflecting 
off suspended calcium 
carbonate. 
•  Speleothems: Natural 
stalactites and stalagmites.







Chrysoberyl Cat’s Eye 
(Aluminate of beryllium  

BeAl2O4) 

• “Cat's eye” (cymophane) = 
chatoyancy, caused by 
microscopic, parallel needle 
inclusions in stone. 
• Sri Lankan cat’s eye is 
celebrated for exceptional 
transparency and strong milk-
and-honey chatoyancy. 







Shilin Stone Forest Geological 
Park (昆明市石林风景区) 

Limestone (CaCO3) 

• Yunnan Province, China. 
• 500 km2 

• 270 million years old 
• Strata = gentle (2-6 degree) W-
dipping monocline (fold). 
•Conjugate shear joints (NE-SW 
and NE-SE) are well developed 
and these fractures provided 
main passageways for surface 
and underground water in the 
pre-karst development stage. 
• Red streaks are iron inclusions.







Kyawthuite 
Mogok, Myanmar 

(Bi₃⁺Sb₅⁺O₄) 

• Only one specimen ever found 
(“holotype”). 
• Unprecedented atomic structure (too 
crazy to go into here!). 
• Crystallized in heavy-metal-rich 
magmas at over 1000°C—rich in bismuth 
(Bi), antimony (Sb), and oxygen (O). 
•Trace elements such as titanium, 
niobium, tungsten, uranium, and 
tantalum further define the rare 
conditions required for its development. 
• Officially the rarest gemstone in the 
world (International Mineralogical Association (IMA)  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If you enjoyed this free workshop, 
consider contributing to our Tip Jar 

ExploringOverland.com/tipjar


