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ONLINE / PRACTICAL







Career Gemmologist Resident Program Level I
Module Title: Basic Gemmology
Module Descriptor: In this module, students will learn about the various instruments used to identify 


gemstones, the scientific principles they are based upon, and gain practical 
experience working with the instruments.


1. Attributes of a 
Gemstone


1.1  Beauty
1.2  Rarity
1.3  Durability
1.4  Demand
1.5  Tradition
1.6  Portability


2. The Origin of 
Gemstones


2.1  Three origins (inorganic, organic, man-made)
2.2  What is a mineral?
2.3  What is a mineraloid?
2.4  What is a rock?
2.5  Three types of rocks (igneous, sedimentary, metamorphic)


3. Classification of 
Gemstones


3.1  Groups
3.2  Species
3.3  Varieties


4. Chemical Nature of 
Gemstones


4.1  Atoms
4.2  Valency
4.3  Covalent bonding
4.4  Ionic bonding
4.5  Orbitals
4.6  Electron distribution 


5. Physical, Chemical and 
Optical Properties


5.1  Specific gravity
5.2  Cleavage
5.3  Parting
5.4  Hardness
5.5  Mohs hardness scale
5.6  Directional hardness
5.7  Toughness
5.8  Fracture
5.9  Refraction
5.10  Single refraction
5.11  Double refraction
5.12  Dispersion
5.13  Transparency
5.14  Lustre
5.15  Sheen (chatoyancy, asterism, silk, labradorescence, opalescence, schiller and 
adularescence, aventurescence, iridescence, and play of colour) 
5.16  Metamerism
5.17  Luminescence
5.18  Thermochroism and photochroism
5.19  Electrical properties (pyroelectricity, piezoelectricity, triboelectricity)
5.20  Magnetism (types of magnets, types of magnetism, magnetism in gemmology, 
paramagnetic metal ions, valence state, rare earth metallic elements, the magnetic 
susceptibility index, magnetism, and gem identification)







6. Basic Crystallography 6.1  Crystalline
6.2  Non-crystalline
6.3  Massive
6.4  Crypto-crystalline / microcrystalline
6.5  Habit
6.6  Crystallography
6.7  Symmetry
6.8  Crystallographic axes
6.9  Axis of symmetry
6.10  Plane of symmetry
6.11  Centre of symmetry
6.12  Cubic crystal system
6.13  Tetragonal crystal system
6.14  Trigonal or rhombohedral crystal system
6.15  Hexagonal crystal system
6.16  Orthorhombic crystal system
6.17  Monoclinic crystal system
6.18  Triclinic crystal system
6.19  Basic terminology
6.20  Metamict minerals


7. The Absorption 
of Light and the 
Spectroscope


7.1  The electromagnetic spectrum
7.2  Allochromatic gemstones
7.3  Idiochromatic gemstones
7.4  The Periodic table
7.5  Transition metallic elements
7.6  Colour centres
7.7  Metamerism
7.8  Spectroscope (prism type spectroscope, diffraction grating spectroscope)
7.9  Absorption spectra
7.10  The solar spectrum
7.11  Spectrometers


8. Reflection, Refraction 
and the Refractometer


8.1  The Law of Reflection
8.2  The Law of Refraction (single and double refraction)
8.3  Critical angle refractometer
8.4  Total internal reflection
8.5  Critical angle of total reflection
8.6  Contact fluids
8.7  Singly fefractive
8.8  Uniaxial
8.9  Biaxial
8.10  Negative readings
8.11  Testing mounted gemstones
8.12  Determining birefringence
8.13  Optic axes
8.14  Determining the optic sign
8.15  Uniaxial stones
8.16  Biaxial stones







8.17  Distant vision / spot method procedure
8.18  Alternative methods used to determine refractive index (approximation of R.I.  
by immersion, the Hodgkinson method, Becke line method, direct measurement          
method, and specialized refractometers)
8.19  Reflectivity and reflectivity meters
8.20  The measurement of dispersion


9. Polarized Light and 
the Polariscope


9.1  Unpolarized light
9.2  Polarized light
9.3  The polariscope
9.4  Polarizing filters
9.5  Determining the optical character of gemstones
9.6  Interference colours
9.7  The conoscope
9.8  Uniaxial interference figures
9.9  Biaxial interference figures
9.10  Enantiomorphism


10. Pleochroism, the 
Dichroscope and Colour 
Filters


10.1  Differential selective absorption
10.2  The dichroscope
10.3  Chelsea filter
10.4  Reaction of green stones
10.5  Reaction of blue stones
10.6  Reaction of red and purple stones
10.7  Other colour filters (Lab-created emerald filter, tanzanite filter, ruby filter,  
aquamarine filter, and jadeite filter)


11. Specific Gravity 11.1  Archimedes principle
11.2  Buoyancy
11.3  Specific gravity
11.4  Displacement method
11.5  Hydrostatic method
11.6  Hanneman direct-reading specific gravity balance
11.7  Heavy liquids
11.8  Sodium polytungstate and lithium metatungstate
11.9  Amber test
11.10  Heft
11.11  Weight estimation formulas


12. Luminescence 12.1  Fluorescence
12.2  Fluorescence due to crystal defects
12.3  Fluorescence due to impurities
12.4  Different types of luminescence
12.5  Ultraviolet light
12.6  Photoluminescence
12.7  X-rays


13. Magnification and 
Thermal Conductivity


13.1  Magnification
13.2  Loupes
13.3  Microscope
13.4  Light-field, dark-field, and incidental light
13.5  Examining gemstones







13.6  Inclusion types (protogenic, syngenetic, epigenetic)
13.7  Inclusions, and gem identification
13.8  The art of photomicography
13.9  Thermal conductivity
13.10  Distinguishing lab-created moissanite, and lab-created diamond from            
diamond. 


Practical Sessions Students will learn how to use the various pieces of gem testing equipment covered 
in this module.


Assessments There are two multiple-choice tests each consisting of 50 questions. Students who do 
not pass either test can take the re-tests.


Upon Completion Students who achieve 70% on both tests will be awarded the ‘Basic Gemmology 
Letter of Completion’ and credits towards the Career Gemmologist and Coloured 
Gemstone Professional Diplomas.







Career Gemmologist Resident Program Level II
Module Title: Advanced Gemmology
Module Descriptor: In this module, students will learn about imitation gemstones, the different methods 


used to manufacture lab-created gemstones, how to distinguish them from their 
natural counterparts, and how to detect the various treatments used to improve the 
appearance, and/or value of gemstones.  


14. Imitation Stones 14.1  Man-made imitation stones
14.2  Identification of imitation stones
14.3  Slocum glass imitation opal 
14.4  Natural glasses


15. Composite 
Assembled Stones


15.1  Composite assembled stones
15.2  Soudé emeralds
15.3  Ruby and sapphire doublets 
15.4  Almandine garnet-topped doublets
15.5  The red halo effect
15.6  Opal doublets, and triplets
15.7  Ammolite doublets, and triplets


16. Lab-created 
Gemstones


16.1  The formation of gemstones
16.2  The first lab-created gemstones
16.3  Verneuil flame fusion method 
16.4  The Czochralski method
16.5  Linde Lab-created star rubies, and star sapphires
16.6  The flux melt method
16.7  Flux melt emeralds (Chatham, Gilson, Lennix, Seiko, Zerfass, Inamori)
16.8  Flux melt rubies (Chatham, Douros, Kashan, Knischka, Ramaura) 
16.9  Flux melt sapphires (Chatham, Inamori)
16.10  Flux melt spinel
16.11  Flux melt alexandrite
16.12  The hydrothermal method
16.13  Hydrothermal emeralds
16.14  Hydrothermal rubies, and sapphires
16.15  Hydrothermal aquamarine
16.16  Hydrothermal morganite
16.17  Hydrothermal quartz 
16.18  The skull crucible method
16.19  The zone melt method (Seiko rubies, Seiko orange and pink sapphires)
16.20  The horizontally oriented crystallization technique (HOC) 
16.21  Lab-created diamonds (HPHT, CVD, detonation, ultrasonic cavitation) 
16.22  The ASSURE Program - Diamond Screeners (Natural Diamond Council) 
16.23  Sublimation method (lab-created moissanite)
16.24  Modified Stöber method (lab-created opal)
16.25  Lab-created jadeite
16.26  Lab-created lapis lazuli
16.27  Lab-created turquoise
16.28  Lab-created malachite
16.29  Lab-created coral
16.30  Less common Lab-created gemstones







17. Treatments and 
Enhancements


17.1  Gemstone enhancements/treatments, and permanency
17.2  Disclosure
17.3  Permanency
17.4  Value
17.5  Emerald price modifiers
17.6  Ruby flux residue price modifiers
17.7  Laser-drilled, and clarity enhanced diamonds 
17.8  Country of origin
17.9  Trade names, and misnomers
17.10  Heat treatment (ruby, blue sapphire, golden yellow sapphire, aquamarine, pink            
beryl, citrine quartz, tanzanite, pink topaz, blue topaz, dark green tourmaline,  
Paraíba tourmaline, zircon, and amber)  
17.11  Colour changes caused by heat treatment
17.12  Detecting heat treatment
17.13  High Heat + Pressure (HT+P) 
17.14  Quench-crackling
17.15  Surface and sub-surface (lattice) diffusion treatment
17.16  Irradiation (blue topaz, yellow sapphires, padparadscha sapphires, lab-created  
and natural quartz, Maxixe beryl, pink & red tourmaline, kunzite, pearls, purple 
fluorite, and diamonds)
17.17  Lead-glass fracture filled
17.18  Flux assisted partial fissure healing (FAPFH)
17.19  Glass fracture filled
17.20  Cobalt-doped glass fracture filled
17.21  Clarity enhanced diamonds
17.22  HPHT treatment 
17.23  Surface modifications (oiling, waxes and dyes, sugar/acid and smoke inhalation)
17.24  Coatings and foil backs
17.25  Laser drilled diamonds
17.26  Advanced gem testing techniques


Practical Sessions Students will learn how to identify lab-created coloured gemstones and how to 
detect treatments and enhancements commonly used to improve the appearance of 
coloured gemstones.


Assessments There are two multiple-choice tests each consisting of 50 questions. Students who do 
not pass either test can take the re-tests.


Upon Completion Students who achieve 70% on both tests will be awarded the ‘Advanced Gemmology 
Letter of Completion’ and credits towards the Career Gemmologist and Coloured 
Gemstone Professional Diplomas.







Career Gemmologist Resident Program Level III
Module Title: Gem Identification
Module Descriptor: In this module, students will study the theoretical and practical identification of 


gemstones (by colour and transparency) through the collection and analysis of data 
using the gem testing instruments. 


18. Gem identification 18.1  Visual Inspection
18.2  Colour
18.3  Light source
18.4  Pleochroism
18.5  Metamerism
18.6  Transparency
18.7  Fluorescence
18.8  Optical phenomenon
18.9  Lustre
18.10  Style of cut
18.11  Heft
18.12  The use of magnification
18.13  The refractometer
18.14  The polariscope
18.15  Additional tests
18.16  Colourless, and white gemstones
18.17  Red gemstones
18.18  Pink gemstones
18.19  Orange gemstones
18.20  Yellow gemstones
18.21  Green gemstones
18.22  Blue gemstones
18.23  Violet / purple gemstones
18.24  Brown gemstones
18.25  Black gemstones
18.26  Phenomenal, and unusual gemstones


Practical Sessions Students will learn how to identify gemstones based on colour and transparency.


Assessments There is one multiple-choice test each consisting of 25 questions and one practical 
examination consisting of twelve stones. Students who do not pass the test can take 
the re-test.


Upon Completion Students who achieve 70% on the test will be awarded the ‘Gem Identification Letter 
of Completion’ and credits towards the Career Gemmologist and Coloured Gemstone 
Professional Diplomas.







Career Gemmologist Resident Program Level IV
Module Title: Coloured Gemstones
Module Descriptor: In this module, students will learn about the twenty-six most common groups, species 


and varieties of coloured gemstones giving a comprehensive overview of their 
physical and optical properties, their unique identifying features and how they are 
mined, cut, graded, and valued. 


19. Coloured Gemstone 
Mining


19.1  Coloured gemstone mining (Sri Lanka, Thailand/Cambodia, Myanmar / Burma,  
Tanzania, Mozambique, Madagascar, Nigeria, Ethiopia, Zambia, Kenya, Malawi,          
and Zimbabwe)
19.2  Opal mining in Australia (deep weathering, Syntectonic/Pecover, microbe  
models)
19.3  Opal mining (underground, open cut)
19.4  Emerald mining (Colombia)


20. Coloured Gemstone 
Cutting


20.1  Coloured gemstone shapes
20.2  The art of gem cutting
20.3  Gemstone cutting
20.4  Computer-aided design programs (CAD – GemCad and GemRay)
20.5  Coloured gemstone cutting (transparent, engraved, opaque, and tumbled)
20.6  The Beilby layer
20.7  Cutting considerations (initial examination, weight retention and yield, shape,         
cut, colour, clarity, optical phenomena)
20.8  Recutting coloured gemstones


21. Coloured Gemstone 
Grading


21.1  Colour grading
21.2  Colour systems
21.3  Albert Munsell
21.4  Colour grading systems (GemDialogue, World of Color, GIA / Gemewizard,         
ColourWise)
21.5  Colour (hue, tone, lightness or colour mask, saturation or zone, final colour          
grades, and what is the best colour)
21.6  Clarity grading
21.7  Cut grading
21.8  Establishing the overall grade
21.9  Grading optical phenomena
21.10  Opal grading (body tone, transparency, brightness, colour, pattern, colour layer,             
directionality, final grading, and crazing)
21.11  Grading Jadeite (colour, clarity, cracks, cut, texture, transparency, volume,             
carvings, and bangles)
21.12  Grading Akoya pearls (size, shape, colour, lustre, surface, nacre thickness, and  
matching). 
21.13  Grading South Sea pearls (size, shape, colour, lustre, surface, and nacre quality).
21.14  Grading Tahitian pearls (Tahitian Pearl Grading Standards - Top Gem, A, A/B, B,             
C, D)
21.15  Grading Chinese freshwater cultured pearls (size, shape, colour, lustre, surface,              
and nacre quality).
21.16  Weight estimation formulas


22. Coloured Gemstones 22.1  Corundum
22.2  Beryl
22.3  Chrysoberyl







22.4  Spinel
22.5  Zircon
22.6  Topaz
22.7  Tourmaline
22.8  Peridot
22.9  Quartz
22.10  Garnet
22.11  Tanzanite
22.12  Lapis Lazuli
22.13  Turquoise
22.14  Opal
22.15  Jade
22.16  Spodumene
22.17  Feldspar
22.18  Iolite
22.19  Andalusite
22.20  Diopside
22.21  Apatite
22.22  Coral
22.23  Jet
22.24  Amber
22.25  Ivory
22.26  Pearls


Practical Sessions Students will learn how to use four popular colour grading systems (GemDialogue, 
World of Color, Gemewizard & ColourWise) and how to grade pearls, jadeite, and 
opals.


Assessments There are five multiple-choice tests each consisting of 25 questions. Students who do 
not pass the tests can take the re-tests.


Upon Completion Students who achieve 70% on all the tests will be awarded the ‘Coloured Gemstone 
Letter of Completion’ and credits towards the Career Gemmologist and Coloured 
Gemstone Professional Diplomas.







Career Gemmologist Resident Program Level V
Module Title: Diamonds
Module Descriptor: In this module, students will study the chemical nature of diamonds, how they are 


formed, classified (colourless and fancy coloured), mined, processed and cut, the 
unique properties that allow them to be separated from other gemstones, and how 
they are graded, and valued. 


23. Physical & Optical 
Properties


23.1  Physical and Optical Properties (Geology, localities, crystal system, chem-
ical composition and classification, cause of colour, impurities, structural defects, 
absorption spectra, inclusions, and fluorescence)


24. Diamond Mining 24.1  Diamond mining (pipe, and alluvial mining, separation)
25. Diamond Cutting 25.1  History of diamond cutting


25.2  Marcel Tolkowsky
25.3  The ‘Perfect Cut’
25.4  Diamond shapes
25.5  Critical angle of total internal reflection
25.6  Classification of diamond crystals 
25.7  Cutting considerations (initial examination, DiamCalc, yield, shape, cut, colour,  
and clarity) 
25.8  Cutting process (cleaving, sawing, bruting, polishing, and recutting diamonds)
25.9  Old cut diamonds


26. Fancy Coloured 
Diamonds


26.1  Fancy coloured diamonds


27. Diamond Grading 27.1  The 4 C’s
27.2  Colour grading (master stones, lighting, grading procedure, colour grade          
descriptor terms, and grading restrictions)
27.3  Clarity grading (grading procedure, objective diamond clarity grading, plotting,  
grading considerations, GIA, AGS and IDC clarity definitions, SI-3, grading            
restrictions) 
27.4  Cut grading (proportional components including total depth %, table %, crown 
angles, girdle thickness, pavilion depth %, assessing culet size, major, and minor 
symmetry polish)
27.5  Fancy shapes (shape appeal, balance, harmony, proportional components 
including girdle diameter, table %, total depth %, crown height %, pavilion depth %, 
bow ties)
27.6  Cut grading systems (comprehensive overview of the systems used by GIA, AGS, 
HRD, IGI, EGL, AGA)


28. Carat Weight 28.1  Carat weight
28.2  Weight estimation formulas


Practical Sessions Students will learn how to grade diamonds for colour and clarity (including Objective 
Diamond Clarity Grading), the visual techniques used to estimate the proportional 
components of a diamond (table %, crown angle, pavilion depth %, girdle thickness), 
polish and symmetry, plotting of inclusions and how to identify lab-created 
diamonds.


Assessments There is one multiple-choice test consisting of 75 questions and one four stone 
practical examination. Students who do not pass the test can take the re-test.


Upon Completion Students who achieve 70% on the test will be awarded the ‘Diamonds Letter of 
Completion’ and credits towards the Career Gemmologist and Diamond Professional 
Diplomas.







Career Gemmologist Distance Learning Program (Practical Requirements)
Students who take the theoretical components online must complete the following practical workshops and 
courses.


Module Title: Gem Identification I
Module Code:


Module Descriptor: This five-day workshop (30 hours) provides ‘hands-on’ experience working with an 
array of gem testing instruments at a fully-equipped workstation. Gemstones covered 
include white / colourless, red, pink, yellow, orange, and green. 


Upon Completion Students who complete this workshop will be awarded the ‘Gem Identification I Letter 
of Completion’ and credits towards the Career Gemmologist and Coloured Gemstone 
Professional Diplomas.


Module Title: Gem Identification II
Module Code:


Module Descriptor: This five-day workshop (30 hours) provides ‘hands-on’ experience working with an 
array of gem testing instruments at a fully-equipped workstation. Gemstones covered 
include blue, violet/purple, brown, black, and gems that are unusual in appearance or 
exhibit optical phenomena.


Upon Completion Students who complete this workshop will be awarded the ‘Gem Identification II 
Letter of Completion’ and credits towards the Career Gemmologist and Coloured 
Gemstone Professional Diplomas.


Assessment There is a twelve stone practical examination. Students who pass this examination 
will receive credits towards their Career Gemmologist and Coloured Gemstone 
Professional Diplomas. Students who do not pass the exam can take the re-test.


Module Title: Diamond Grading and Lab-created Diamonds
Module Code:


Module Descriptor: This eight day workshop (48 hours) provides ‘hands-on’ experience grading diamonds 
for colour and clarity (including Objective Diamond Clarity Grading), learning the 
visual techniques used to estimate the proportional components of a diamond (table 
%, crown angle, pavilion depth %, girdle thickness), polish and symmetry, plotting of 
inclusions, and how to identify lab-created diamonds.


Upon Completion Students who complete this workshop will be awarded the ‘Diamond Grading 
and Lab-created Diamond Letter of Completion’ and credits towards the Career 
Gemmologist and Diamond Professional Diplomas.


Assessment There is a four stone practical examination. Students who pass this examination 
will receive credits towards their Career Gemmologist and Diamond Professional 
Diplomas. Students who do not pass the exam can take the re-test.


Module Title: Coloured Gemstone Grading I
Module Code:


Module Descriptor: This five-day workshop (30 hours) includes practical instruction on how to access the 
hue, tone and saturation of coloured gemstones using three popular colour grading 
systems (Gemological Institute of America, GemDialogue and World of Color) and 
how to grade pearls, jadeite, and opals.


Upon Completion Students who complete this workshop will be awarded the ‘Coloured Gemstone 
Grading I Letter of Completion’ and credits towards the Career Gemmologist and 
Coloured Gemstone Professional Diplomas.







Module Title: Coloured Gemstone Grading II
Module Code:


Module Descriptor: This online course gives students the opportunity to work with two digital coloured 
gemstone grading systems: Gemewizard and Colourwise. Both systems have been 
designed to create a critical bridge between the gemmological scientific world and 
the gem and jewellery trade, shortening the period it generally takes to obtain the 
practical experience required to work in the trade.


Upon Completion Students who complete this course and the online exercises will be awarded the 
‘Coloured Gemstone Grading II Letter of Completion’ and credits towards the Career 
Gemmologist and Coloured Gemstone Professional Diplomas.


Module Title: Lab-created and Treated Gems
Module Code:


Module Descriptor: This five-day workshop (30 hours) includes practical instruction on how to identify 
lab-created coloured gemstones with particular emphasis on rubies, sapphires and 
emeralds. Students will also learn how to detect treatments and enhancements 
commonly used to improve the appearance of coloured gemstones. 


Upon Completion Students who complete this workshop will be awarded the ‘Lab-created and Treated 
Gems Letter of Completion’ and credits towards the Career Gemmologist and 
Coloured Gemstone Professional Diplomas.


Final Theory Written Examinations


Coloured Gemstone 
Professional Diploma


One five question essay examination and one multiple-choice examination consisting 
of 100 questions


Diamond Professional
Diploma


One five question essay examination and one multiple-choice examination consisting 
of 100 questions


Career Gemmologist 
Diploma 


Two five question essay examinations and two multiple-choice examinations 
consisting of 100 questions







__MACOSX/._Career Gemmology Curriculum.pdf

