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“Nothing greens greener”, said Pliny while referring to the glorious colour of an emerald. Poets, 
romantics, gemmologists have defined and redefined in literary terms the colour of an emerald. 
There is so much variation that to give it a simple classification would be derogatory.  
 
Chemically, emerald is a beryllium aluminium silicate (Be3Al2Si6O18) with traces of chromium, 
vanadium and iron. The presence of these impurities produce the green in emerald varying in range 
from light green to dark green or bluish green to yellowish green; higher percentage of chromium 
produces a brighter green while presence of iron produces a darker green, often with blue 
component. 
 
Emerald belongs to the beryl group, which has two green coloured varieties as – emerald and green 
beryl. Emerald is richer in green, while green beryl is much lighter in shade; often the shades of these 
two overlap, which are then separated by detecting ‘chromium’, present in emerald. 
 
Optically, emerald is doubly refracting, uniaxial negative; exhibits a fair amount of pleochroism as 
bluish green and yellowish green when viewed in different directions, especially perpendicular to 
each other. Refractive indices vary from 1.570 to 1.600 with a birefringence of 0.006 to 0.010; the 
increase in iron percentage increases the refractive index values. 
 
Emerald is a stone which is rarely found inclusion free, it always has some or the other, visible at least 
under a microscope. Due to its brittle nature, emeralds have some cracks, which may be filled with 
oils to reduce their visibility. Sometimes this oil dry up with time giving a cloudy appearance; in such 
cases the emeralds may be re-oiled. 
  
The quality of an emerald is judged primarily by its colour shade, but there is so much variation that a 
clear-cut classification would be very tricky. 
  
It is easier to understand the colour by relating to the various well-known sources. For example, 
Columbia, famous for its Muzo and Chivor mines produce rich green emeralds with slight tints of 
yellow in lighter tones, on the other hand, Zambian emeralds are green in light as well as dark tones.  
 
Sandawana (Zimbabwe) emeralds are generally yellowish green with darker tone and high saturation. 
The more commercial range of Brazilian emeralds are green varying from light to medium tone, while 
Madagascar stones are green with moderate to high saturation. Russian emeralds are in general 
yellowish green to green in lighter tones. Panjshir (Afghanistan) stones are green with medium to 
high saturation while emeralds from Swat valley (Pakistan) have a darker green similar to better 
shades of Columbian stones. Nigerian emeralds are bluish green to green in light tone and saturation. 
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Various colours of emerald are given in figure 1. In many cases, the blue component becomes quite 
evident.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: The many shades of emerald 
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Perception of the colours of an emerald will vary depending on many factors such as: 

 Eye of the observer 

 Natural light  

 Sunlight: Light coming directly from the sun 

 Skylight: Light coming from all directions of the sky except directly from the sun. In general, 
countries in northern hemisphere prefer north skylight, while in southern hemisphere south 
sky light. 

 Time of the day (Position of the sun in the sky): i.e. 

 Sunrise and sunset: Sunlight is richer in red wavelengths while skylight in blue wavelength 

 Mid-day: Sunlight and skylight, both are white, i.e. neutral. 

 Country in which the stone is observed: Distance from the equator affects the intensity of 
sunlight 

 Weather conditions, i.e. clear sky or cloudy sky, summer, winter or monsoon 

 Artificial Light 

 Fluorescent Daylight: Available as warm white (richer in red wavelength) and cool white 
(richer in blue wavelength), colour temperature of approximately 6400o Kelvin. 

 Incandescent light: These are rich in red and yellow wavelengths with colour temperature of 
around 2500oKelvin. 

 Short arc lamps: These have strong light intensity and colour temperature closest to natural 
daylight at around 6000o Kelvin. 

 
An emerald appears most saturated green or yellowish green when observed in direct sunlight at the 
time of sunrise or sunset, while the same stone appears least saturated green under skylight at the 
same time, the reverse happens when the same emerald is observed during mid- day. Similarly, an 
emerald, which appears bright in Jaipur, may appear dull in New York. 
 
In general, north skylight is preferred in countries situated in northern hemisphere and south skylight 
in southern hemisphere, because they have lesser glare and lesser ultraviolet radiation.  
 
The behavior of colour appearance of an emerald in different conditions also varies to some extent 
on the source locality. Columbian emerald with yellowish green shade under daylight will appear 
more yellow and dull under incandescent light, while a blue component of Zambian emerald reduces 
under the same light. Similarly, Brazilian emeralds appear greener under incandescent light and 
Madagascar more yellow; bluish green Nigerian emeralds look much greener and better in 
incandescent light while Panjshir and Swat emeralds more yellow and duller. Few of the changes in 
the colour appearance are given in Table 1. The bottom line is that, the original colour of an emerald 
enhances under incandescent light, while blue component under daylight. 
 
All these observations are reinforced when you observe the habits of an emerald dealer. They will try 
to ensure a north facing room to sort emerald keeping the following factors in mind. 

 Non- reflective white Background 

 Light used should be neutral, i.e. white light (natural or artificial) 

 Intensity of light 
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Table 1: Changes in colour appearance of emeralds, when viewed in daylight and in incandescent light 
 

Description Daylight Incandescent  Light 
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An emerald should be checked in different two or three lighting conditions to best understand its 
quality before saying, “We have seen the piece.” 
 
So, which light is best while buying and selling emerald?  A general perception of the traders is, the 
light in which the appearance of an emerald looks best is selling light and in which it looks worst is 
buying! But all of them follow the best lighting effects while grading and sorting their stones.  
 
Irrespective, emeralds have a royal standing and will forever hold their own among gemstones. 
 
 
Author’s Note: The author is grateful to (Late) Mr. Rashmikant Durlabhji, Mr. Mehul Durlabhji and 
Mrs. Shyamala Fernandes for their helpful discussions and revisions.  
 
 
 


