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The set of crystal forms and modified mineral habits defined in this portfolio  
is the direct product of beryl formation under pressure. 

 
 

The resulting crystallographic and gemological similarities presented herein are  
a trade justification for and legitimate defense of the rightful Red Emerald name.  They serve as 
undeniable mathematical proof of geometric equivalence between the green and red varieties. 

This work is for the enjoyment of gemstone aficionados around the world and throughout time,  
and dedicated to the divine muse who inspires everything. 

For additional information, please contact: 
 

Seth William Rozendaal 
(515) 868-7207 

SethRozendaal@gmail.com 

/ƻǾŜǊ tƘƻǘƻΥ  ά¢ƘŜ ·-CŀŎǘƻǊέ ōȅ 5ŀǾƛŘ wƻȊŜƴŘŀŀƭ - 1.81 ct Emerald Cut with Phenomenal Jardin 
.ŀŎƪ /ƻǾŜǊΥ  ά¢ƘŜ {ŎŀǊƭŜǘ {ǇŜŎǘǊǳƳέ ōȅ 5ŀǾƛŘ wƻȊŜƴŘŀŀƭ - Row 1 Magenta-Purple, Row 2 Raspberry, Row 3 Orange, Row 4 Red 
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Synthesis 

Beryl varieties ordinarily synthesize in pegmatites (Type I), but in extraordinary circumstances can form in pneumatolytic 
environments (Type III).  General Formation of red beryl is covered on Pages (1 - 4). 
  
Pegmatites consist of coarse-grained, crystal-rich granites cooled in unconstrained, low-pressure environments.  Mineral 
formation happens with few disturbances and little damage to fine specimens.   
  
High-temperature magma and gas under pressure alters rock in a procedure known as Pneumatolysis, a rarely-occurring 
natural process which becomes Hydrothermal at lower temperatures.  Hydrothermal processes are responsible for the 
crystallization of Green Emeralds constrained in a mica schist, while an underground Pneumatolytic lava dome birthed the 
Red Emerald. 
  
One of the primary differences between pegmatitic and pneumatolytic conditions relates to the pressure present at the 
time of formation.  Increased pressure affects crystal habits in four primary ways: 
  

Increased Presence of Inclusions (5 - 12) 
Increased Evidence of Stress (13 - 20) 

Increased Pronouncement of Structural Modifications (21 - 27) 
Increased Crystal Propagation (28 - 33) 

  
Enjoy being one of the first to witness the defined attributes of this exceedingly rare mineral variety, as observations in this 
Portfolio are catalogued here for the first time in human history! 

At left, the red beryl zone of Topaz Valley.                                             At right, the white cliffs of the Wah-Wah Mountains. 
These two Utah localities are responsible for nearly all of the world's red beryl specimen production. 

  
Photos by Seth William Rozendaal 
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2.1 cm Double-Terminated 
Red Emerald Crystal 

Ex. Rex Harris Collection 
 

Photo by Jeff Scovil 

Inset:  2.5 cm Double-Terminated 
Emerald Crystal  
Muzo Mine, Colombia 
 
Photo by GEMTEC, S.A.S. 

The mineral name for Emerald is beryl, which forms under the 
Hexagonal Crystal System.  Beryllium atoms bond to six 
oxygen each -- the same electrical charge in every oxygen 
keeps the half-dozen atoms evenly spaced in a stable six-sided 
ring called the Cyclosilicate.   
  
Like sugar water condenses on a wooden stick to form rock 
candy, microscopic plates of beryl attach themselves to 
bixbyite nucleation points floating in a rhyolite magma 
solution rich in topaz, fluorine and beryllium.  
  
Molecules group repeatedly in a highly-ordered structure, 
άǎǘŀŎƪƛƴƎά one upon another, on top of and around each 
other, coating with layer after layer of crystal.  The geometry 
of a hexagon limits the physical ways beryl molecules may fit 
together, causing similar architectural patterns to emerge 
within each mineral variety. The tiny shapes coalesce to 
combine into larger versions of themselves until an almost 
imperceptible mineral wafer materializes. 
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The Hexagonal Crystal System 



Above:  C-Axis of Beryl Prism 
  

Top Left:  C-Axis on Matrix 
  

Top Right:  C-Axis of Beryl Wafer 
  

Photos by David Rozendaal 

Identifying the C-Axis allows gemologists, mineralogists, 
students and fans to accurately describe a specimen to 
others.  For Emerald lapidaries, orienting a ƎŜƳǎǘƻƴŜΩǎ table 
perpendicular to the C-Axis often produces the best color 
and brilliance. 
  
High-temperature environments cool quickly, producing 
small  wafers, while low-temperatures can be sustained for 
longer periods, allowing  plates to stack until a mineral 
begins preferential growth in the direction of the C-Axis.   
When enough beryl has grouped together to grow longer 
than a specimen is wide, the crystal habit has become a 
mineral tower known as a Prism. 
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Viewing the C-Axis 

A Wafer describes the tabular habit of 
red beryl, easily-distinguishable by its 
unmistakable hexagonal shape.   
  
This hexagon can be located on nearly 
every red beryl specimen, and finding it 
is fundamentally important, as this is 
the same act as looking down the C-
Axis. 

OPPOSITE PAGE 
  

Middle Left:  Profile of an 
American Beryl Prism 

Photo by David Rozendaal 
  

Bottom Left:  Profile of a 
Colombian Beryl Prism 

Photo by Seth William Rozendaal 



The Anatomy of a Prism 
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Below:  Six "floater" or off-matrix Prisms from the Wah-Wah Range  
equal or greater in size to the largest crystal found after the first 25 years of mining. 

 
Photos by David Rozendaal 

 


