For Further Reading

For Further Reading

GIA’s course content comes from field research at gem mining, processing,
and marketing centers, carried out by GIA subject matter experts and research
scientists, as well as from publications on the GIA website and in GIA's peer-
reviewed professional journal, Gems & Gemology, authored by GIA experts
and worldwide contributors.

These references include source material for many of the course assignments ~ Scan the QR code above or go to
and suggestions for your own research. You will not be tested on the  https://www.gia.edu/library to
information in any of the references provided below. access articles for further reading.

Assignment 1: Introduction

Gems & Gemology current issue:
https://www.gia.edu/gems-gemology

News and Articles:
https://www.gia.edu/gia-news-research

GIA Gem Project:
https://www.gia.edu/gia-gem-database

GIA Library recommended reading & bibliographies for gems and historical localities:
https://www.gia.edu/library

Assignment 2: Gemstone Formation and Mining

Gems from volcanic rocks

Thuyet N.T.M. et al. (2016) Peridot from the Central Highlands of Vietnam: Properties, Origin, and Formation.
Gems & Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-peridot-central-highlands-vietnam-properties-origin-formation

Shigley J.E. et al. (2003) Red Beryl from Utah: A Review and Update. Gems & Gemology, Vol. 39, No. 4
https://www.gia.edu/gems-gemology/winter-2003-red-beryl-utah-shigley

Levinson A.A., Cook F.A. (1994) Gem Corundum in Alkali Basalt: Origin and Occurrence. Gems & Gemology,
Vol. 30, No. 4
https://www.gia.edu/gems-gemology/winter-1994-corundum-occurence-levinson

Gems from pegmatites

Proctor K. (1985) Gem Pegmatites of Minas Gerais, Brazil: The Tourmalines of the Governador Valadares District.
Gems & Gemology, Vol. 21, No. 2
https://www.gia.edu/gems-gemology/summer-1985-tourmaline-brazil-proctor

Shigley J.E., Kampf A.R. (1984) Gem-Bearing Pegmatites: A Review. Gems & Gemology, Vol. 20, No. 2
https://www.gia.edu/gems-gemology/summer-1984-pegmatite-shigley

Gems from hydrothermal deposits

Keller P.C. (1983) The Capao Topaz Deposit, Ouro Preto, Minas Gerais, Brazil. Gems & Gemology, Vol. 19, No. 1
https://www.gia.edu/gems-gemology/spring-1983-topaz-brazil-keller
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Gems from metamorphic rocks

Smith C.P. et al. (1997) Rubies and Fancy-Color Sapphires from Nepal. Gems & Gemology, Vol. 33, No. 1
https://www.gia.edu/gems-gemology/spring-1997-rubies-fancy-color-sapphire-nepal-smith

Gems from sedimentary rocks

Wise R.W. (1993) Queensland Boulder Opal. Gems & Gemology, Vol. 29, No. 1
https://www.gia.edu/gems-gemology/spring-1993-queensland-boulder-opal-wise

Mining and Recovery

Pardieu V., Vertriest W. (2016) Gem News International: Update on Colored Gemstone Mining in Tanzania.
Gems & Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-gemnews-update-colored-gemstone-mining-tanzania

Visit Two of Mogok’s Most Important Mines with GIA (2016) GIA Research & News
https://www.gia.edu/gia-news-research/field-gemologist-mogok-mines-dattaw-ruby-baw-mar-sapphire

GIA Field Gemologists seek Ruby, Sapphire, and Spinel in Mogok, Myanmar (2015) GIA Research & News
https://www.gia.edu/gia-news-research/ruby-sapphire-spinel-mogok-myanmar-field-expedition

On the Trail of Africa’s Hidden Gems with GIA’s Field Gemologists (2015) GIA Research & News
https://www.gia.edu/gia-news-research/trail-africa-hidden-gems-field-gemologists

GIA Field Gemologists Seek Gems in Luc Yen, Vietnam (2015) GIA Research & News
https://www.gia.edu/gia-news-research/gems-luc-yen-vietnam-field-expedition

Pay D. et al. (2015) An Overview of the 2014 GIA Brazil Expedition. GIA Research & News
https://www.gia.edu/gia-news-research-an-overview-of-2014-gia-brazil-expedition

Long P.V. et al. (2013) Update on Gemstone Mining in Luc Yen, Vietnam. Gems & Gemology, Vol. 49, No. 4
https://www.gia.edu/gems-gemology/WN13-Long-Gemstone-Mining-Vietnam

Shigley J.E. et al. (2010) Gem Localities of the 2000s. Gems & Gemology, Vol. 46, No. 3
https://www.gia.edu/gems-gemology/fall-2010-diamond-pearl-colored-stones-shigley

Laurs B.M. (2004) Gem News International: Update on Several Gem Localities in Zambia and Malawi.
Gems & Gemology, Vol. 40, No. 4
https://www.gia.edu/gems-gemology/winter-2004-gem-news-international

Laurs B.M. (2002) Gem News International: Update on Some Namibian Gem Localities. Gems & Gemology,
Vol. 38, No. 3
https://www.gia.edu/gems-gemology/fall-2002-gem-news-international

Cook F.A. (1997) Applications of Geophysics in Gemstone Exploration. Gems & Gemology, Vol. 33, No. 1
https://www.gia.edu/gems-gemology/spring-1997-geology-techniques-cook

Dirlam D. et al. (1992) Gem Wealth of Tanzania. Gems & Gemology, Vol. 28, No. 2
https://www.gia.edu/gems-gemology/summer-1992-tanzania-gems-dirlam
Assignment 3: Gems and Their Physical Properties

Raynaud V., Vertriest W. (2016) Micro-World: Etch Marks, Negative Crystals, and Etch Tubes in Spinel from
Madagascar. Gems & Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-microworld-etch-marks-negative-crystals-tubes-spinel-madagascar
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Koivula J.I. (2016) Micro-World: Tourmaline Termination. Cems & Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-microworld-tourmaline-termination

Sun Z., Muyal J. (2016) Gem News International: Large Aqueous Primary Fluid Inclusion in Amethyst. Gems
& Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-gemnews-large-aqueous-primary-fluid-inclusion-amethyst

Renfro N. (2016) Micro-World: Mobile Fluorite in Quartz. Gems & Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-microworld-mobile-fluorite-quartz

Renfro N., Sun Z. (2016) Micro-World: Unusual Growth Zoning in Beryl. Gems & Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-microworld-unusual-growth-zoning-beryl

Renfro N. et al. (2016) Micro-World: A Fantastic Display of Phase Changes in a Sapphire’s Fluid Inclusion.
Gems & Gemology, Vol. 52, No. 1
https://www.gia.edu/gems-gemology/spring-2016-microworld-fantastic-display-phase-changes-sapphires-
fluid-inclusion

Skalwold E.A. et al. (2015) Introduction to the Micro-World of Gems. Gems & Gemology, Vol. 51, No. 2
https://www.gia.edu/gems-gemology/summer-2015-microworld-introduction-gems

Renfro N. et al. (2015) A Closer Look at the Micro-World of Gems. Gems & Gemology, Vol. 51, No. 2
https://www.gia.edu/gems-gemology/micro-world-gallery

Renfro N. et al. (2013) Lab Notes: Unusual Curved Color Zoning in Emerald. Cems & Gemology, Vol. 49, No. 2
https://www.gia.edu/gems-gemology/lab-notes-Unusual-Curved-Color-Zoning-In-Emerald

The Hidden Beauty of Gemstones (2013) GIA Research & News
https://www.gia.edu/photomicrography

Koivula J.I. et al. (2009) Solution-Generated Pink Color Surrounding Growth Tubes and Cracks in Blue to
Blue-Green Copper-Bearing Tourmalines from Mozambique. Gems & Gemology, Vol. 45, No. 1
https://www.gia.edu/gems-gemology/spring-2009-tourmalines-mozambique-koivula

Martin D.D. (1987) Gemstone Durability: Design to Display. Gems & Gemology, Vol. 23, No. 2
https://www.gia.edu/gems-gemology/summer-1987-gemstone-durability-martin

Assignment 4: Gems and Light

Color-causing mechanisms

Lu R. (2013) Lab Notes: Yellow Synthetic Sapphire Colored by Trapped-Hole Mechanism. Cems & Gemology,
Vol. 49, No. 1
https://www.gia.edu/gems-gemology/spring-2013-labnotes-yellow-synthetic-sapphire

Rossman G.R. (2011) Gem News International: The Origin of Color in Tourmaline from Mt. Marie, Maine.
Gems & Gemology, Vol. 47, No. 1
https://www.gia.edu/gems-gemology/spring-2011-gem-news-international

Merkel P.B., Breeding C.M. (2009) Spectral Differentiation Between Copper and Iron Colorants in Gem
Tourmalines. Gems & Gemology, Vol. 45, No. 2
https://www.gia.edu/gems-gemology/summer-2009-tourmalines-copper-merkel

Fritsch E., Rossman G.R. (1988) An Update on Color in Gems. Part 3: Colors Caused by Band Gaps and
Physical Phenomena. Gems & Gemology, Vol. 24, No. 2
https://www.gia.edu/gems-gemology/summer-1988-color-gems-fritsch
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Fritsch E., Rossman G.R. (1988) An Update on Color in Gems. Part 2: Colors Involving Multiple Atoms and
Color Centers. Gems & Gemology, Vol. 24, No. 1
https://www.gia.edu/gems-gemology/spring-1988-gem-color-fritsch

Fritsch E., Rossman G.R. (1987) An Update on Color in Gems. Part 1: Introduction and Colors Caused by
Dispersed Metal lons. Gems & Gemology, Vol. 23, No. 3
https://www.gia.edu/gems-gemology/fall-1987-color-gems-fritsch

Other optical properties

Hughes R.W. (2014) Pleochroism in Faceted Gems: An Introduction. Cems & Gemology, Vol. 50, No. 3
https://www.gia.edu/gems-gemology/fall-2014-introduction-pleochroism-faceted-gems

Hurlbut C.S., Francis C.A. (1984) An Extraordinary Calcite Gemstone. Gems & Gemology, Vol. 20, No. 4
https://www.gia.edu/gems-gemology/winter-1984-calcite-hurlbut

Phenomena

Bohannon S. (2016) Optical Effects of Phenomenal Cabochons. GIA Research & News
https://www.gia.edu/gia-news-research/optical-effects-phenomenal-cabochons

Schmetzer K. et al. (2015) Dual-Color Double Stars in Ruby, Sapphire, and Quartz: Cause and Historical
Account. Gems & Gemology, Vol. 51, No. 2
https://www.gia.edu/gems-gemology/summer-2015-dual-color-double-stars-ruby-sapphire-quartz

Pay D. (2015) Gem News International: Color-Change Garnets from Tanzania. Gems & Gemology, Vol. 51, No. 1
https://www.gia.edu/gems-gemology/spring-2015-gemnews-color-change-garnets-tanzania

Hainschwang T., Notari F. (2006) The Cause of Iridescence in Rainbow Andradite from Nara, Japan. Gems &
Gemology, Vol. 42, No. 4
https://www.gia.edu/gems-gemology/winter-2006-iridescence-rainbow-andradite-japan-hainschwang

Giibelin E., Schmetzer K. (1982) Gemstones with Alexandrite Effect. Gems & Gemology, Vol. 18, No. 4
https://www.gia.edu/gems-gemology/winter-1982-alexandrite-effect-gubelin

Assignment 5: Synthetics and Imitations

Synthetic Corundum

Saeseaw S. et al. (2015) Analysis of Synthetic Ruby Overgrowth on Corundum. GIA Research & News
https://www.gia.edu/gia-news-research/synthetic-ruby-overgrowth-corundum-analysis

Stone-Sundberg J. (2013) Sapphire Series Part 1: Introduction to Sapphire and Synthetic Sapphire. GIA
Research & News
https://www.gia.edu/gia-news-research-Sapphire-Series-Introduction-to-Sapphire-and-Synthetic-Sapphire

Stone-Sundberg J. (2013) Sapphire Series Part 2: The Next Generation of Sapphire Crystal Growth Techniques.
GIA Research & News
https://www.gia.edu/gia-news-research-Sapphire-Series-Next-Generation-Growth-Techniques

Stone-Sundberg J. (2013) Sapphire Series Part 3: Modern Synthetic Sapphire Applications. GIA Research & News
https://www.gia.edu/gia-news-research-Sapphire-Series-Modern-Applications

Stone-Sundberg J. (2013) Sapphire Series Part 4: Gem Synthetic Sapphire and Diffusion-Treated Synthetics.
GIA Research & News
https://www.gia.edu/gia-news-research-Sapphire-Series-Treated-Synthetics
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Thomas V.G. et al. (1997) Tairus Hydrothermal Synthetic Sapphires Doped with Nickel and Chromium. Cems &
Gemology, Vol. 33, No. 3
https://www.gia.edu/gems-gemology/fall-1997-hydrotherma-synthetic-sapphires-thomas

Koivula J.I., Kammerling R.C. (1988) A Gemological Look at Kyocera’s New Synthetic Star Ruby. Gems & Gemology,
Vol. 24, No. 4
https://www.gia.edu/gems-gemology/winter-1988-ruby-inamori-koivula

Kane R.E. (1985) A Preliminary Report on the New Lechleitner Synthetic Ruby and Synthetic Blue Sapphire.
Gems & Gemology, Vol. 21, No. 1
https://www.gia.edu/gems-gemology/spring-1985-synthesis-ruby-sapphire-kane

Kane R.E. (1983) The Ramaura Synthetic Ruby. Gems & Gemology, Vol. 19, No. 3
https://www.gia.edu/gems-gemology/fall-1983-synthetic-ruby-kane

Kane R.E. (1982) The Gemological Properties of Chatham Flux-Grown Synthetic Orange Sapphire and
Synthetic Blue Sapphire. Gems & Gemology, Vol. 18, No. 3
https://www.gia.edu/gems-gemology/fall-1982-synthetic-sapphire-kane

Gibelin E.J. (1982) New Synthetic Rubies Made by Professor P. O. Knischka. Gems & Gemology, Vol. 18, No. 3
https://www.gia.edu/gems-gemology/fall-1982-synthetic-ruby-gubelin

Synthetic Beryl

Schmetzer K. et al. (2016) Synthetic Emeralds Grown by Richard Nacken in the Mid-1920s. Gems &
Gemology, Vol. 52, No. 4
https://www.gia.edu/gems-gemology/winter-2016-synthetic-emeralds-richard-nacken-1920s

Choudhary G., Golecha C. (2007) Gem News International: New Tairus Synthetic Beryl Simulating “Paraiba”
Tourmaline. Gems & Gemology, Vol. 43, No. 4
https://www.gia.edu/gems-gemology/winter-2007-gem-news-international

Koivula J.I. et al. (1996) Gemological Investigation of a New Type of Russian Hydrothermal Synthetic Emerald.
Gems & Gemology, Vol. 32, No. 1
https://www.gia.edu/gems-gemology/spring-1996-hydrothermal-synthetic-emerald-koivula

Graziani G. et al. (1987) The Lennix Synthetic Emerald. Gems & Gemology, Vol. 23, No. 3,
https://www.gia.edu/gems-gemology/fall-1987-lennix-synthetic-emerald-graziani

Kane R.E., Liddicoat R.T. (1985) The Biron Hydrothermal Synthetic Emerald. Gems & Gemology, Vol. 21, No. 3
https://www.gia.edu/gems-gemology/fall-1985-synthetic-emerald-australia-kane

Koivula J.I., Keller P.C. (1985) Russian Flux-Grown Synthetic Emeralds. Cems & Gemology, Vol. 21, No. 2
https://www.gia.edu/gems-gemology/summer-1985-russia-synthetic-emerald-koivula

Stockton C.M. (1984) The Chemical Distinction of Natural from Synthetic Emeralds. Gems & Gemology,
Vol. 20, No. 3

https://www.gia.edu/gems-gemology/fall-1984-synthetics-emerald-stockton

Synthetic Quartz

Balitsky V.S. et al. (1999) Russian Synthetic Ametrine. Cems & Gemology, Vol. 35, No. 2
https://www.gia.edu/gems-gemology/summer-1999-russian-synthetic-ametrine-balitsky

Balitsky V.S. et al. (1998) Russian Synthetic Pink Quartz. Gems & Gemology, Vol. 34, No. 1
https://www.gia.edu/gems-gemology/spring-1998-russian-synthetic-pink-quartz-balitsky
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Crowningshield R. et al. (1986) A Simple Procedure to Separate Natural from Synthetic Amethyst on the Basis
of Twinning. Gems & Gemology, Vol. 22, No. 3
https://www.gia.edu/gems-gemology/fall-1986-amethyst-twinning-crowningshield

Synthetic Opal

Laurs B.M., McClure S.F. (2012) Gem News International: “Sterling Opal” Debuts. Gems & Gemology, Vol. 48,
No. 1
https://www.gia.edu/gems-gemology/spring-2012-gem-news-international

Choudhary G., Bhandari R. (2008) A New Type of Synthetic Fire Opal: Mexifire. Gems & Gemology, Vol. 44, No. 3
https://www.gia.edu/gems-gemology/fall-2008-synthetic-fire-opal-choudhary

Schmetzer K., Henn U. (1987) Synthetic or Imitation? An Investigation of the Products of Kyocera Corporation
That Show Play-Of-Color. Gems & Gemology, Vol. 23, No. 3
https://www.gia.edu/gems-gemology/fall-1987-synthetic-opal-kyocera-schmetzer

Other

Renfro N. et al. (2010) Synthetic Gem Materials in the 2000s: a Decade in Review. Gems & Gemology, Vol. 46,
No. 4
https://www.gia.edu/gems-gemology/winter-2010-synthetic-diamonds-renfro

Gem News: Update on Vanadium-Bearing Synthetic Chrysoberyl (1997) Gems & Gemology, Vol. 33, No. 2
https://www.gia.edu/gems-gemology/summer-1997-gem-news-international

Balitsky V.S. et al. (1987) Man-Made Jewelry Malachite. Cems & Gemology, Vol. 23, No. 3
https://www.gia.edu/gems-gemology/fall-1987-malachite-russia-balitsky

Kane R.E. (1987) Inamori Synthetic Cat’s-Eye Alexandrite. Gems & Gemology, Vol. 23, No. 3
https://www.gia.edu/gems-gemology/fall-1987-alexandrite-inamori-created-kane

Nassau K., Shigley J.E. (1987) A Study of the General Electric Synthetic Jadeite. Gems & Gemology, Vol. 23, No. 1
https://www.gia.edu/gems-gemology/spring-1987-synthetic-jadeite-nassau

Imitations

Anjomani N. (2016) Lab Notes: Synthetic Sapphire and Synthetic Spinel Doublets. Gems & Gemology, Vol. 52, No. 4
https://www.gia.edu/gems-gemology/winter-2016-labnotes-synthetic-sapphire-synthetic-spinel-doublets

Costa E., Navone R. (2016) Gem News International: Imitation Rubellite Boulders. Gems & Gemology, Vol. 52, No. 4
https://www.gia.edu/gems-gemology/winter-2016-gemnews-imitation-rubellite-boulders

Lai L.T. (2015) Gem News International: Golden Coral Imitated by Plastic. Gems & Gemology, Vol. 51, No. 4
https://www.gia.edu/gems-gemology/winter-2015-gemnews-golden-coral-imitated-plastic

Sehgal A., Befi R. (2015) Lab Notes: Polished Freeform Topaz Imitating Diamond Rough. Gems & Gemology,
Vol. 51, No. 3
https://www.gia.edu/gems-gemology/fall-2015-labnotes-polished-freeform-topaz-imitating-diamond-rough

Chauhan M. (2014) Gem News International: Unusual Composite Ruby Rough. Gems & Gemology, Vol. 50, No. 4
https://www.gia.edu/gems-gemology/winter-2014-gemnews-unusual-composite-ruby-rough

Choudhary G. (2014) Gem News International: Dyed Bone as a Red Coral Imitation. Gems & Gemology,
Vol. 50, No. 2
https://www.gia.edu/gems-gemology/summer-2014-gemnews-red-coral-imitation

Zhou J.Y., Zhou C. (2014) Lab Notes: Shell Pearl| as a Pear| Imitation. Gems & Gemology, Vol. 50, No. 2
https://www.gia.edu/gems-gemology/summer-2014-labnotes-shell-pearl
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Altobelli M. et al. (2013) Lab Notes: Spinel Submitted as Diamond. Gems & Gemology, Vol. 49, No. 4
https://www.gia.edu/gems-gemology/WN13-LN-spinel-submitted-diamond-v2

Liang J. (2013) Gem News International: Composite Amber with an Unusual Structure. Gems & Gemology,
Vol. 49, No. 4
https://www.gia.edu/gems-gemology/WN13-GNI-composite-amber

Cooper A. et al. (2013) Lab Notes: Imitation Rainbow Moonstone Assemblage. Gems & Gemology, Vol. 49, No. 3
https://www.gia.edu/gems-gemology/FA13-LN-imitation-moonstone-assemblage

Lucas A. (2012) Gem News International: Bicolored Tourmaline Imitation. Gems & Gemology, Vol. 48, No. 1
https://www.gia.edu/gems-gemology/spring-2012-gem-news-international

Befi R. (2011) Gem News International: Trapiche Emerald Imitation. Gems & Gemology, Vol. 47, No. 1
https://www.gia.edu/gems-gemology/spring-2011-gem-news-international

Rondeau B. et al. (2008) Gem News International: Unusual Glass Imitation of Rubellite. Gems & Gemology,
Vol. 44, No. 2
https://www.gia.edu/gems-gemology/summer-2008-gem-news-international

Fritsch E. et al. (2008) Gem News International: Tourmalines and Their Imitations Obtained in Kandahar,
Afghanistan. Gems & Gemology, Vol. 44, No. 2
https://www.gia.edu/gems-gemology/summer-2008-gem-news-international

Singbamroong S. et al. (2007) Gem News International: Large Beryl Triplets Imitating Colombian Emeralds.
Gems & Gemology, Vol. 43, No. 3
https://www.gia.edu/gems-gemology/fall-2007-gem-news-international

McClure S.F. (2006) Lab Notes: Moonstone Imitations. Gems & Gemology, Vol. 42, No. 2
https://www.gia.edu/gems-gemology/summer-2006-lab-notes

Fritsch E. (2003) Gem News International: Chatoyant Glass Cabochons from China. Gems & Cemology,
Vol. 39, No. 4
https://www.gia.edu/gems-gemology/winter-2003-gem-news-international

Krzemnicki M.S. (2003) Gem News International: Plastic Imitations of a Walrus Tusk and a Sperm Whale Tooth.
Gems & Gemology, Vol. 39, No. 4
https://www.gia.edu/gems-gemology/winter-2003-gem-news-international

Mayerson W.M. (2001) Lab Notes: A New Imitation: “Shell Pearls” with a Calcite Bead. Gems & Gemology,
Vol. 37, No. 2
https://www.gia.edu/gems-gemology/summer-2001-lab-notes

Mayerson W.M., Walker A.M. (2001) Lab Notes: Devitrified Glass Resembling Jade. Gems & Gemology,
Vol. 37, No. 2
https://www.gia.edu/gems-gemology/summer-2001-lab-notes

McClure S.F., Koivula J.I. (2001) A New Method for Imitating Asterism. Gems & Gemology, Vol. 37, No. 2
https://www.gia.edu/gems-gemology/summer-2001-imitating-asterism-mcclure

Mayerson W.M. (2001) Lab Notes: Unusual Beryl-and-Glass Triplet Imitating Emerald. Gems & Gemology,
Vol. 37, No. 1
https://www.gia.edu/gems-gemology/spring-2001-lab-notes

McClure S.F.,, Reinitz I. (1999) Lab Notes: Glass Imitation of Peridot. Gems & Gemology, Vol. 35, No. 1
https://www.gia.edu/gems-gemology/spring-1999-lab-notes

Gem News: Emerald Rough—Buyer Beware! (1997) Gems & Gemology, Vol. 33, No. 2
https://www.gia.edu/gems-gemology/summer-1997-gem-news-international
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Kiefert L., Schmidt S.T. (1996) Some Tanzanite Imitations. Gems & Gemology, Vol. 32, No. 4
https://www.gia.edu/gems-gemology/winter-1996-synthetic-tanzanite-kiefert

Crowningshield G.R. (1995) Lab Notes: Imitation Emerald Plastic-Coated Beryl. Gems & Gemology, Vol. 31, No. 3
https://www.gia.edu/gems-gemology/fall-1995-lab-notes

Kammerling R.C., McClure S.F. (1995) Lab Notes: Jadeite Jade Assemblages. Gems & Gemology, Vol. 31, No. 3
https://www.gia.edu/gems-gemology/fall-1995-lab-notes

Schmetzer K. et al. (1992) Dyed Natural Corundum as a Ruby Imitation. Gems & Gemology, Vol. 28, No. 2
https://www.gia.edu/gems-gemology/summer-1992-dyed-corundum-ruby-schmetzer

Hanano J. et al. (1990) Majorica Imitation Pearls. Gems & Gemology, Vol. 26, No. 3
https://www.gia.edu/gems-gemology/fall-1990-imitation-pearls-hanano

Koivula J.I., Kammerling R.C. (1989) “Opalite”: Plastic Imitation Opal with True Play-Of-Color. Gems & Gemology,
Vol. 25, No. 1
https://www.gia.edu/gems-gemology/spring-1989-plastic-opal-koivula

Schmetzer K., Henn U. (1987) Synthetic or Imitation? An Investigation of the Products of Kyocera Corporation
That Show Play-Of-Color. Gems & Gemology, Vol. 23, No. 3
https://www.gia.edu/gems-gemology/fall-1987-synthetic-opal-kyocera-schmetzer

Bosshart G. (1983) Cobalt Glass as a Lapis Lazuli Imitation. Cems & Gemology, Vol. 19, No. 4
https://www.gia.edu/gems-gemology/winter-1983-cobalt-lapis-bosshart

Assignment 6: Treatments

Heat treatment

Pardieu V. et al. (2015) GIA Lab Reports on Low-Temperature Heat Treatment of Mozambique Ruby.
GIA Research & News
https://www.gia.edu/gia-news-research-low-temperature-heat-treatment-mozambique-ruby

Wang Y. et al. (2014) Experimental Studies on the Heat Treatment of Baltic Amber. Gems & Gemology,
Vol. 50, No. 2
https://www.gia.edu/gems-gemology/summer-2014-wang-heat-treatment-of-baltic-amber

Koivula J.I. (2013) Useful Visual Clue Indicating Corundum Heat Treatment. Gems & Gemology, Vol. 49, No. 3
https://www.gia.edu/gems-gemology/FA13-koivula-corundum-heat-treatment

Saeseaw S. et al. (2009) Distinguishing Heated from Unheated Spinel. GIA Research & News
https://www.gia.edu/ongoing-research/distinguishing-heated-unheated-spinel

Singbamroong S. (2007) Gem News International: Heat-Treated Kashan Flux-Grown Synthetic Ruby. Gems &
Gemology, Vol. 43, No. 2
https://www.gia.edu/gems-gemology/summer-2007-gem-news-international
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https://www.gia.edu/gems-gemology/winter-2010-gem-news-international

Mychaluk K.A. (2008) Gem News International: Emerald-Bearing Gem Pockets from North Carolina. Gems &
Gemology, Vol. 44, No. 1
https://www.gia.edu/gems-gemology/spring-2008-gem-news-international

Russia

Laskovenkov A.F., Zhernakov V.I. (1995) An Update on the Ural Emerald Mines. Gems & Gemology, Vol. 31, No. 2
https://www.gia.edu/gems-gemology/summer-1995-ural-mountains-emeralds-laskovenkov

Schmetzer K. et al. (1991) Emeralds from the Ural Mountains, USSR. Gems & Gemology, Vol. 27, No. 2
https://www.gia.edu/gems-gemology/summer-1991-ural-mountains-emerald-schmetzer
Cutting Centers

Lucas A. et al. (2016) Jaipur, India: The Global Gem and Jewelry Power of the Pink City. Cems & Gemology,
Vol. 52, No. 4
https://www.gia.edu/gems-gemology/winter-2016-jaipur-india

Lucas A. et al. (2016) Jaipur, India: The Emerald Cutting and Trading Powerhouse. GIA Research & News
https://www.gia.edu/gia-news-research/jaipur-india-emerald-cutting-trading-powerhouse
Other

Saeseaw S. et al. (2014) Three-Phase Inclusions in Emerald and Their Impact on Origin Determination.
Gems & Gemology, Vol. 50, No. 2
https://www.gia.edu/gems-gemology/summer-2014-saeseaw-three-phase-inclusions-emerald

Kammerling R.C. et al. (1991) Fracture Filling of Emeralds Opticon and Traditional “Oils.” Gems & Gemology,
Vol. 27, No. 2
https://www.gia.edu/gems-gemology/summer-1991-opticon-emerald-kammerling
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For Further Reading

GIA’s course content comes from field research at gem mining, processing,
and marketing centers, carried out by GIA subject matter experts and research
scientists, as well as from publications on the GIA website and in GIA’s peer-
reviewed professional journal, Gems & Gemology, authored by GIA experts
and worldwide contributors.

These references include source material for many of the course assignments ~ Scan the QR code above or go to
and suggestions for your own research. You will not be tested on the https;//w","";’-g'fa-e?”/ll'qbrarytd?
information in any of the references provided below. access articles for further reading.

Assignment 16: Pearl formation, Types, and Market

Natural pearls

Scarratt K. et al. (2012) Natural Pearls from Australian Pinctada Maxima. Gems & Gemology, Vol. 48, No. 4
https://www.gia.edu/gems-gemology/winter-2012-pearls-scarratt

Non-nacreous pearls

Segura O., Fritsch E. (2015) Gem News International: Nonbead-Cultured Pearls from Strombus Gigas. Gems &
Gemology, Vol. 51, No. 2
https://www.gia.edu/gems-gemology/summer-2015-gemnews-nonbead-cultured-pearls-strombus-gigas

Sturman N. et al. (2014) Observations on Pearls Reportedly from the Pinnidae Family (Pen Pearls). Gems &
Gemology, Vol. 50, No. 3
https://www.gia.edu/gems-gemology/fall-2014-observations-pinnidae-family-pen-pearls

Pardieu V. (2009) Concise Field Report: Melos and Their Pearls in Vietnam (May-June 2009). GIA Research & News
https://www.gia.edu/gia-news-research-NR61509A

Fritsch E., Misiorowski E.B. (1987) The History and Gemology of Queen Conch “Pearls.” Gems & Gemology,
Vol. 23, No. 4
https://www.gia.edu/gems-gemology/winter-1987-queen-conch-pearls-fritsch

Chinese freshwater cultured pearls

Zhou Y., Zhou C. (2015) Lab Notes: Strong Pinkish Purple Freshwater Bead-Cultured Pearls. Gems &
Gemology, Vol. 51, No. 2
https://www.gia.edu/gems-gemology/summer-2015-labnotes-pinkish-purple-freshwater-bead-cultured-pearls

Pay D. (2015) Gem News International: Chinese Freshwater Pearl Culturing, Overall Market Summary. Gems
& Gemology, Vol. 51, No. 1
https://www.gia.edu/gems-gemology/spring-2015-gemnews-chinese-freshwater-pearl-culturing-market-summary

Sturman N., Strack E. (2010) Gem News International: “Soufflé” Freshwater Cultured Pearls. Gems & Gemology,
Vol. 46, No. 1
https://www.gia.edu/gems-gemology/spring-2010-gem-news-international

Fiske D., Shepherd J. (2007) Continuity and Change in Chinese Freshwater Pearl Culture. Cems & Gemology,
Vol. 43, No. 2
https://www.gia.edu/gems-gemology/summer-2007-continuity-change-chinese-freshwater-pearl-culture-fiske
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Akamatsu S. et al. (2001) The Current Status of Chinese Freshwater Cultured Pearls. Gems & Gemology,
Vol. 37, No. 2
https://www.gia.edu/gems-gemology/summer-2001-chinese-freshwater-cultured-pearls-akmatsu

Scarratt K. et al. (2000) Characteristics of Nuclei in Chinese Freshwater Cultured Pearls. Cems & Gemology,
Vol. 36, No. 2
https://www.gia.edu/gems-gemology/summer-2000-nuclei-chinese-freshwater-pearls-scarratt

North American natural and cultured freshwater pearls

HsuT. et al. (2016) Freshwater Pearling in Tennessee. GIA Research & News
https://www.gia.edu/gia-news-research/freshwater-pearling-tennessee

Sweaney J.L., Latendresse J.R. (1984) Freshwater Pearls of North America. Gems & Gemology, Vol. 20, No. 3
https://www.gia.edu/gems-gemology/fall-1984-pearls-sweaney

South Sea cultured pearls

Sturman N. et al. (2016) Bead-Cultured and Non-Bead-Cultured Pearls from Lombok, Indonesia. Gems &
Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-bead-cultured-pearls-lombok-indonesia

GIA Field Gemologists Visit Pearl Farms Near Mergui, Myanmar (2015) GIA Research & News
https://www.gia.edu/gia-news-research/pearl-farms-mergui-myanmar-field-expedition

Otter L.M. et al. (2014) A Look Inside a Remarkably Large Beaded South Sea Cultured Pearl. Gems & Gemology,
Vol. 50, No. 1
https://www.gia.edu/gems-gemology/spring-2014-otter-south-sea-cultured-pearl

Cartier L.E. et al. (2012) Cultured Pearl Farming and Production in the Federated States of Micronesia.
Gems & Gemology, Vol. 48, No. 2
https://www.gia.edu/gems-gemology/summer-2012-pearl-micronesia-cartier

Goebel M., Dirlam D.M. (1989) Polynesian Black Pearls. Gems & Cemology, Vol. 25, No. 3
https://www.gia.edu/gems-gemology/fall-1989-black-pearls-goebel
Akoya cultured pearls

HsuT. (2013) Gem News International: Strands of Tiny Akoya Keshi Pearls. Gems & Gemology, Vol. 49, No. 2
https://www.gia.edu/gems-gemology/SU 13 GN-gem-news-Strands-of-Tiny-Akoya-Keshi-Pearls

Fiske D., Shepherd J. (2007) Gem News International: Chinese Akoya Cultured Pearls. Gems & Gemology,
Vol. 43, No. 2
https://www.gia.edu/gems-gemology/summer-2007-gem-news-international

Abalone pearls

Wing Yan Ho J., Wong S.D. (2015) Lab Notes: Three Unique Large Natural Pearls from Haliotis (Abalone)
Species. Gems & Gemology, Vol. 51, No. 3
https://www.gia.edu/gems-gemology/fall-2015-labnotes-large-natural-pearls-haliotis-abalone-species

Wentzell C.Y. et al. (1998) Cultured Abalone Blister Pearls from New Zealand. Gems & Gemology, Vol. 34, No. 3
https://www.gia.edu/gems-gemology/fall-1998-abalone-blister-pearls-new-zealand-wentzell

Cultured blister pearls

Crowningshield R. (1982) Cultured 3/4 Blister Pearls. Gems & Gemology, Vol. 18, No. 1
https://www.gia.edu/gems-gemology/spring-1982-pearls-cultivation-crowningshield

330



For Further Reading

Pearls from the Gulf of California

Kiefert L. et al. (2004) Cultured Pearls from the Gulf of California, Mexico. Gems & Gemology, Vol. 40, No. 1
https://www.gia.edu/gems-gemology/spring-2004-cultured-pearls-gulf-california-mexico-kiefert

Carifio M., Monteforte M. (1995) History of Pearling in La Paz Bay, South Baja California. Gems & Gemology,
Vol. 31, No. 2
https://www.gia.edu/gems-gemology/summer-1995-pearling-baja-california

Market updates

Stone-Sundberg J. (2015) Gem News International: Baroque Pearls. Gems & Gemology, Vol. 51, No. 2
https://www.gia.edu/gems-gemology/summer-2015-gemnews-baroque-pearls

Pay D. (2015) Gem News International: Cultured Pearl Market Update. Gems & Gemology, Vol. 51, No. 1
https://www.gia.edu/gems-gemology/spring-2015-gemnews-cultured-pearl-market-update

Pay D. (2014) Gem News International: Cultured Pearl Market Update. Gems & Gemology, Vol. 50, No. 1
https://www.gia.edu/gems-gemology/spring-2014-gemnews-cultured-pearl-tucson

Shor R. (2013) Paspaley: Inside an Exclusive South Sea Pearl Auction. GIA Research & News
https://www.gia.edu/gia-2012-paspaley-pearl-auction-hong-kong-shor

Shor R. (2007) From Single Source to Global Free Market: The Transformation of the Cultured Pearl Industry.
Gems & Gemology, Vol. 43, No. 3
https://www.gia.edu/gems-gemology/fall-2007-global-free-market-pearl-industry-shor

Assignment 17: Pearl Value Factors, Processing, and Treatments

Zhou C. et al. (2012) Update on the Identification of Dye Treatment in Yellow or “Golden” Cultured Pearls.
Gems & Gemology, Vol. 48, No. 4
https://www.gia.edu/gems-gemology/winter-2012-cultured-pearls-zhou

Karampelas S. et al. (2011) UV-Vis-NIR Reflectance Spectroscopy of Natural-Color Saltwater Cultured Pearls
from Pinctada Margaritifera. Gems & Gemology, Vol. 47, No. 1
https://www.gia.edu/gems-gemology/spring-2011-saltwater-pearls-karampelas

Karampelas S. et al. (2010) X-ray Computed Microtomography Applied to Pearls: Methodology, Advantages,
and Limitations. Gems & Gemology, Vol. 46, No. 2
https://www.gia.edu/gems-gemology/summer-2010-pearls-microtomography-karampelas

Krzemnicki M.S. et al. (2010) X-ray Computed Microtomography: Distinguishing Natural Pearls from Beaded
and Non-Beaded Cultured Pearls. Gems & Gemology, Vol. 46, No. 2
https://www.gia.edu/gems-gemology/summer-2010-pearls-microtomography-krzemnicki

Sturman N. (2009) The Microradiographic Structures of Non-Bead Cultured Pearls. GIA Research & News
https://www.gia.edu/ongoing-research/microradiographic-structures-of-non-bead-cultured-pearls

Wang W. et al. (2006) Identification of “Chocolate Pearls” Treated by Ballerina Pearl Co. Gems & Gemology,
Vol. 42, No. 4
https://www.gia.edu/gems-gemology/winter-2006-identification-chocolate-pearls-ballerina-co-wang

Elen S. (2002) Update on the Identification of Treated “Golden” South Sea Cultured Pearls. Gems & Gemology,
Vol. 38, No. 2
https://www.gia.edu/gems-gemology/summer-2002-identification-treated-golden-south-sea-pearls-elen

Elen S. (2002) Identification of Yellow Cultured Pearls from the Black-Lipped Oyster Pinctada Margaritifera.
Gems & Gemology, Vol. 38, No. 1
https://www.gia.edu/gems-gemology/spring-2002-yellow-cultured-pearls-pinctada-margaritifera-elen
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Elen S. (2001) Spectral Reflectance and Fluorescence Characteristics of Natural-Color and Heat-Treated
“Golden” South Sea Cultured Pearls. Cems & Gemology, Vol. 37, No. 2
https://www.gia.edu/gems-gemology/summer-2001-heat-treated-golden-south-sea-cultured-pearls-elen

Hanano J. et al. (1990) Majorica Imitation Pearls. Gems & Gemology, Vol. 26, No. 3
https://www.gia.edu/gems-gemology/fall-1990-imitation-pearls-hanano

Nassau K., Hanson A.E. (1985) The Pearl in the Chicken: Pearl Recipes in Papyrus Holmiensis. Gems & Gemology,
Vol. 21, No. 4
https://www.gia.edu/gems-gemology/winter-1985-pearl-chicken-nassau

Assignment 18: Jade

Jadeite

HsuT., Lucas A. (2014) Jadeite Manufacturing and Trading Hubs in Guangdong, China. GIA Research & News
https://www.gia.edu/gia-news-research-jadeite-trading-centers-hsu

Hsu T., Lucas A. (2014) Jadeite Whisperer: Shanghai Jewelry Designer Kaka Zhang. GIA Research & News
https://www.gia.edu/gia-news-research-kaka-zhang-hsu

HsuT., Lucas A. (2014) Unveiling a Chinese Luxury Jadeite Brand: A Visit to Zhaoyi Cuiwu in Beijing. GIA
Research & News
https://www.gia.edu/gia-news-research-zhaoyi-jade-house-hsu

HsuT., Lucas A. (2014) The Spirit of Jadeite Carving. GIA Research & News
https://www.gia.edu/gia-news-research-largest-jadeite-carving-lucas

HsuT., Lucas A. (2014) Witnessing the Creation of Jadeite Masterpieces. GIA Research & News
https://www.gia.edu/gia-news-research-mazu-jadeite-lucas

Hsu T., Lucas A. (2013) Let Jewelry Tell the Story: An Interview with Chinese-Style Designer Yue-Yo Wang.
GIA Research & News
https://www.gia.edu/gia-news-research-let-jewelry-tell-story

Shor R. (2013) As Jadeite Prices Soar, So Does Supply Uncertainty. GIA Research & News
https://www.gia.edu/gia-news-research-jadeite-prices-supply-shor

Zhang J. et al. (2013) Gemological Characteristics of Coated Jadeite Jade. Gems & Gemology, Vol. 49, No. 4
https://www.gia.edu/gems-gemology/gemological-characteristics-coated-jadeite-jade

Lu R. (2012) Color Origin of Lavender Jadeite: An Alternative Approach. Gems & Gemology, Vol. 48, No. 4
https://www.gia.edu/gems-gemology/winter-2012-lavender-jadeite-lu

McClure S.F. (2012) The Jadeite/Omphacite Nomenclature Question. GIA Research & News
https://www.gia.edu/ongoing-research/the-jadeite-omphacite-nomenclature-question

Hughes R.W. et al. (2000) Burmese Jade: The Inscrutable Gem. Gems & Gemology, Vol. 36, No. 1
https://www.gia.edu/gems-gemology/spring-2000-burmese-jade-hughes

Fritsch E. et al. (1992) Identification of Bleached and Polymer-Impregnated Jadeite. Gems & Gemology,
Vol. 28, No. 3
https://www.gia.edu/gems-gemology/fall-1992-bleaching-jadeite-fritsch

Hobbs J.M. (1982) The Jade Enigma. Gems & Gemology, Vol. 18, No. 1
https://www.gia.edu/gems-gemology/spring-1982-jade-enigma-hobbs

Hargett D. (1990) Jadeite of Guatemala: A Contemporary View. Gems & Gemology, Vol. 26, No. 2
https://www.gia.edu/gems-gemology/summer-1990-jadeite-guatemala-hargett
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Koivula J.I. (1982) Some Observations on the Treatment of Lavender Jadeite. Gems & Gemology, Vol. 18, No. 1
https://www.gia.edu/gems-gemology/spring-1982-jadeite-color-koivula

Nephrite

Hsu T. (2015) Gem News International: Green Nephrite Jade Attracts Buyers in Tucson. Gems & Gemology,
Vol. 51, No. 2
https://www.gia.edu/gems-gemology/summer-2015-gemnews-green-nephrite-jade-tucson

HsuT. et al. (2015) The Nephrite Jade Road: Evolution of the Green Nephrite Market. GIA Research & News
https://www.gia.edu/gia-news-research/nephrite-jade-road-evolution-green-nephrite-market

Luo Z. et al. (2015) Origin Determination of Dolomite-Related White Nephrite through Iterative-Binary
Linear Discriminant Analysis. Gems & Gemology, Vol. 51, No. 3
https://www.gia.edu/gems-gemology/fall-2015-dolomite-related-white-nephrite-iterative-binary-linear-
discriminant-analysis

Yin Z. et al. (2014) Nephrite Jade from Guangxi Province, China. Gems & Gemology, Vol. 50, No. 3
https://www.gia.edu/gems-gemology/fall-2014-nephrite-jade-guangxi-province-china

Adamo I., Bocchio R. (2013) Nephrite Jade from Val Malenco, Italy: Review and Update. Gems & Gemology,
Vol. 49, No. 2
https://www.gia.edu/gems-gemology/summer-2013-adamo-nephrite-italy

Other

Adamo I. et al. (2016) Gem-Quality Serpentine from Val Malenco, Central Alps, Italy. Cems & Gemology,
Vol. 52, No. 1
https://www.gia.edu/gems-gemology/spring-2016-gem-quality-serpentine-val-malenco-central-alps-italy

Lai L.T. (2015) Gem News International: A Jadeite Bangle Simulant: Hydrogrossular Garnet. Cems & Gemology,
Vol. 51, No. 3
https://www.gia.edu/gems-gemology/fall-2015-gemnews-jadeite-bangle-simulant-hydrogrossular-garnet

Hurwit K.N. (2001) Lab Notes: Maw-Sit-Sit Beads. Gems & Gemology, Vol. 37, No. 3
https://www.gia.edu/gems-gemology/fall-2001-lab-notes

Gem News: Maw-Sit-Sit from Myanmar (1998) Gems & Gemology, Vol. 34, No. 1
https://www.gia.edu/gems-gemology/spring-1998-gem-news-international

Assignment 19: Opal

HsuT. et al. (2017) Queensland Opal Fields: Home of the Unique Australian Boulder Opal. GIA Research & News
https://www.gia.edu/gia-news-research/queensland-opal-fields-precious-unique-australian-boulder

Grussing T. (2016) The Challenges of Cutting a Large Gem Opal Rough. Cems & Gemology, Vol. 52, No. 2
https://www.gia.edu/gems-gemology/summer-2016-challenges-cutting-large-gem-opal-rough

HsuT. et al. (2015) Chasing the Rainbow: Australia Opal Fields Expedition. GIA Research & News
https://www.gia.edu/gia-news-research/australia-opal-fields-expedition

HsuT. et al. (2015) Splendor in the Outback: A Visit to Australia’s Opal Fields. Gems & Gemology, Vol. 51, No. 4
https://www.gia.edu/gems-gemology/winter-2015-splendor-outback-australia-opal-fields

Kiefert L. et al. (2014) Gem News International: New Deposit of Black Opal from Ethiopia. Gems & Gemology,
Vol. 50, No. 4
https://www.gia.edu/gems-gemology/winter-2014-gemnews-new-deposit-black-opal-from-ethiopia
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Rondeau B. et al. (2013) On the Origin of Digit Patterns in Gem Opal. Gems & Gemology, Vol. 49, No. 3
https://www.gia.edu/gems-gemology/FA13-opal-digit-patterns-rondeau

Laurs B.M., McClure S.F. (2012) Gem News International: “Sterling Opal” Debuts. Gems & Gemology, Vol. 48, No. 1
https://www.gia.edu/gems-gemology/spring-2012-gem-news-international

Renfro N., McClure S.F. (2011) Dyed Purple Hydrophane Opal. Cems & Gemology, Vol. 47, No. 4
https://www.gia.edu/gems-gemology/winter-2011-hydrophane-opal-renfro

Rondeau B. et al. (2010) Play-of-Color Opal from Wegel Tena, Wollo Province, Ethiopia. Gems & Gemology,
Vol. 46, No. 2
https://www.gia.edu/gems-gemology/summer-2010-opal-ethiopia-rondeau

Rondeau B. et al. (2009) Gem News International: New Play-of-Color Opal from Welo, Ethiopia. Gems &
Gemology, Vol. 45, No. 1
https://www.gia.edu/gems-gemology/spring-2009-gem-news-international

Quinn E.P. (2003) Gem News International: Peruvian Blue Opal. Gems & Gemology, Vol. 39, No. 4
https://www.gia.edu/gems-gemology/winter-2003-gem-news-international

Laurs B.M. et al. (2003) Gem News International: Fire Opal from Juniper Ridge, Oregon. Gems & Gemology,
Vol. 39, No. 1
https://www.gia.edu/gems-gemology/spring-2003-gem-news-international

Johnson M.L. et al. (1996) Opal from the Shewa Province, Ethiopia. Gems & Gemology, Vol. 32, No. 2
https://www.gia.edu/gems-gemology/summer-1996-shewa-province-opal-johnson

Wise R.W. (1993) Queensland Boulder Opal. Gems & Gemology, Vol. 29, No. 1
https://www.gia.edu/gems-gemology/spring-1993-queensland-boulder-opal-wise

Smith K.L. (1988) Opals from Opal Butte, Oregon. Gems & Gemology, Vol. 24, No. 4
https://www.gia.edu/gems-gemology/winter-1988-oregon-opals-smith

Koivula J.I. et al. (1983) Opal from Queretaro, Mexico: Occurrence and Inclusions. Gems & Gemology,
Vol. 19, No. 2
https://www.gia.edu/gems-gemology/summer-1983-opal-queretaro-koivula

Grussing T. (1982) Carving Gem-Quality Opal. Cems & Gemology, Vol. 18, No. 2

https://www.gia.edu/gems-gemology/summer-1982-gem-quality-opal-grussing

Assignment 20: Quartz and Chalcedony

Quartz

Suthiyuth R. (2015) Gem News International: Amethyst from Morocco: An Update. Gems & Gemology, Vol. 51, No. 1
https://www.gia.edu/gems-gemology/spring-2015-gemnews-amethyst-morocco-update

Troilo F. et al. (2015) Amethyst from Boudi, Morocco. Gems & Gemology, Vol. 51, No. 1
https://www.gia.edu/gems-gemology/spring-2015-amethyst-from-boudi-morocco

Weldon R. (2014) Gem News International: Varieties of Rutilated Quartz — Tucson 2014. Gems & Gemology,
Vol. 50, No. 1
https://www.gia.edu/gems-gemology/spring-2014-gemnews-tucson-rutilated-quartz

Beaton D. (2012) Gem News International: Citrine from Zambia. Gems & Gemology, Vol. 48, No. 3
https://www.gia.edu/gems-gemology/citrine-from-zambia
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Karampelas S. et al. (2011) Infrared Spectroscopy of Natural vs. Synthetic Amethyst: An Update. Gems &
Gemology, Vol. 47, No. 3
https://www.gia.edu/gems-gemology/fall-2011-amethyst-crystals-karampelas

Beaton D. (2009) Gem News International: Gem-Quality Amethyst from Tata, Morocco. Gems & Gemology,
Vol. 45, No. 1
https://www.gia.edu/gems-gemology/spring-2009-gem-news-international

Breeding C.M. (2009) Using LA-ICP-MS Analysis for the Separation of Natural and Synthetic Amethyst and
Citrine. GIA Research & News
https://www.gia.edu/ongoing-research/la-icp-ms-analysis-of-natural-and-synthetic-quartz

Weldon R. (2009) Gem News International: Anahi’s “New” Ametrine. Gems & Gemology, Vol. 45, No. 1
https://www.gia.edu/gems-gemology/spring-2009-anahi-ametrine-mine

Lowell J., Koivula J.I. (2004) Amethyst from Four Peaks, Arizona. Gems & Gemology, Vol. 40, No. 3
https://www.gia.edu/gems-gemology/fall-2004-amethyst-four-peaks-arizona-lowell

Vasconcelos P.M. et al. (1994) The Anahi Ametrine Mine, Bolivia. Gems & Gemology, Vol. 30, No. 1
https://www.gia.edu/gems-gemology/spring-1994-amethyst-citrine-bolivia-vasconcelos

Koivula J.I., Fritsch E. (1989) The Growth of Brazil-Twinned Synthetic Quartz and the Potential for Synthetic
Amethyst Twinned on the Brazil Law. Gems & Gemology, Vol. 25, No. 3
https://www.gia.edu/gems-gemology/fall-1989-synthetic-quartz-koivula

Epstein D.S. (1988) Amethyst Mining in Brazil. Gems & Gemology, Vol. 24, No. 4
https://www.gia.edu/gems-gemology/winter-1988-brazil-amethyst-epstein

Crowningshield R. et al. (1986) A Simple Procedure to Separate Natural from Synthetic Amethyst on the Basis
of Twinning. Gems & Gemology, Vol. 22, No. 3
https://www.gia.edu/gems-gemology/fall-1986-amethyst-twinning-crowningshield

Nassau K. (1981) Artificially Induced Color in Amethyst-Citrine Quartz. Gems & Gemology, Vol. 17, No. 1
https://www.gia.edu/gems-gemology/spring-1981-artificial-color-nassau

Chalcedony

Bohannon S. (2016) Gem Cutters Reveal the Beauty of Chalcedony. GIA Research & News
https://www.gia.edu/gia-news-research/gem-cutters-reveal-beauty-chalcedony

Renfro N. (2015) Gem News International: A New Natural-Color Bluish Green Chalcedony. Cems & Gemology,
Vol. 51, No. 4
https://www.gia.edu/gems-gemology/winter-2015-gemnews-new-natural-color-bluish-green-chalcedony

Pay D. (2014) Gem News International: Fine Australian Chrysoprase Rough and Carvings — Tucson 2014.
Gems & Gemology, Vol. 50, No. 1
https://www.gia.edu/gems-gemology/spring-2014-gemnews-tucson-australian-chrysoprase

Weldon R. (2013) From the Andes to the Pantanal: In Search of Ametrine. GIA Research & News
https://www.gia.edu/gia-news-research-In-Search-of-Ametrine

Dumanska-Stowik M. et al. (2013) Agates from Morocco: Gemological Characteristics and Proposed Origin.
Gems & Gemology, Vol. 49, No. 3
https://www.gia.edu/gems-gemology/FA13-dumanska-agate-sidi-rahal

Shigley J.E. et al. (2009) Chrysoprase and Prase Opal from Haneti, Central Tanzania. Gems & Gemology,
Vol. 45, No. 4
https://www.gia.edu/gems-gemology/winter-2009-chrysoprase-prase-opal-shigley
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Assignment 21: Tanzanite, lolite, Chrysoberyl, and Andalusite

Schmetzer K. et al. (2016) Chrysoberyl from the New England Placer Deposits, New South Wales, Australia.
Gems & Gemology, Vol. 52, No. 1
https://www.gia.edu/gems-gemology/spring-2016-chrysoberyl-recovered-sapphires-related-tertiary-volcanics-
england-placer-deposits-south-wales-australia

Pay D. (2014) Gem News International: Natural-Color Tanzanite and Yellow Sapphire — Tucson 2014. Gems &
Gemology, Vol. 50, No. 1
https://www.gia.edu/gems-gemology/spring-2014-gemnews-tucson-tanzanite-yellow-sapphire

Fernandes S., Choudhary G. (2009) Gem-Quality Andalusite from Brazil. Gems & Gemology, Vol. 45, No. 2
https://www.gia.edu/gems-gemology/summer-2009-andalusite-brazil-fernandes

Laurs B.M. (2005) Gem News International: lolite from Northeastern Brazil. Cems & Gemology, Vol. 41, No. 1
https://www.gia.edu/gems-gemology/spring-2005-gem-news-international

Shor R. (2005) Gem News International: Tanzanite Marketing Initiatives. Gems & Gemology, Vol. 41, No. 1
https://www.gia.edu/gems-gemology/spring-2005-gem-news-international

Mayerson W.M. (2004) Lab Notes: Notable Cat’s-Eye Alexandrite. Cems & Gemology, Vol. 40, No. 2
https://www.gia.edu/gems-gemology/summer-2004-lab-notes

Scheepers R., Scheepers C. (2003) Gem News International: Update on Tanzanite Mining by AFGEM. Cems &
Gemology, Vol. 39, No. 4
https://www.gia.edu/gems-gemology/winter-2003-gem-news-international

Schmetzer K. et al. (2002) Gem News International: Yellowish Green and Green Chrysoberyl from llakaka,
Madagascar. Gems & Gemology, Vol. 38, No. 3
https://www.gia.edu/gems-gemology/fall-2002-gem-news-international

Barot N.R., Boehm E.W. (1992) Gem-Quality Green Zoisite. Gems & Gemology, Vol. 28, No. 1
https://www.gia.edu/gems-gemology/spring-1981-green-zoisite-barot

Proctor K. (1988) Chrysoberyl and Alexandrite from the Pegmatite Districts of Minas Gerais, Brazil. Gems &
Gemology, Vol. 24, No. 1
https://www.gia.edu/gems-gemology/spring-1988-pegmatites-brazil-proctor
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For Further Reading

GIA’s course content comes from field research at gem mining, processing,
and marketing centers, carried out by GIA subject matter experts and research
scientists, as well as from publications on the GIA website and in GIA's peer-
reviewed professional journal, Gems & Gemology, authored by GIA experts
and worldwide contributors.

These references include source material for many of the course assignments  scan the QR code above or go to
and suggestions for your own research. You will not be tested on the  https://www.gia.edu/library to
information in any of the references provided below. access articles for further reading.

Assignment 22: Topaz and Beryl

Topaz

Cairncross B. et al. (1998) Topaz, Aquamarine, and Other Beryls from Klein Spitzkoppe, Namibia. Cems &
Gemology, Vol. 34, No. 2
https://www.gia.edu/gems-gemology/summer-1998-beryls-klein-spitzkoppe-namibia-cairncross

Sauer D.A. et al. (1996) An Update on Imperial Topaz from the Capao Mine, Minas Gerais, Brazil. Cems &
Gemology, Vol. 32, No. 4
https://www.gia.edu/gems-gemology/winter-1996-imperial-topaz-brazil-sauer

Giibelin E. et al. (1986) Pink Topaz from Pakistan. Gems & Gemology, Vol. 22, No. 3
https://www.gia.edu/gems-gemology/fall-1986-pink-topaz-gubelin

Keller P.C. (1983) The Capao Topaz Deposit, Ouro Preto, Minas Gerais, Brazil. Gems & Gemology, Vol. 19, No. 1
https://www.gia.edu/gems-gemology/spring-1983-topaz-brazil-keller

Beryl

Moe K.S. (2012) Gem News International: Morganite from Ethiopia. CGems & Gemology, Vol. 48, No. 2
https://www.gia.edu/gems-gemology/summer-2012-gem-news-international

Huong L. et al. (2011) Aquamarine from the Thuong Xuan District, Thanh Hoa Province, Vietnam. Cems &
Gemology, Vol. 47, No. 1
https://www.gia.edu/gems-gemology/spring-2011-aquamarine-topaz-huong

Laurs B.M. (2010) Gem News International: Aquamarine and Heliodor from Indochina. Gems & Gemology,
Vol. 46, No. 4
https://www.gia.edu/gems-gemology/winter-2010-gem-news-international

Isatelle F. (2010) Gem News International: Dark Blue Aquamarine from Tsaramanga, Madagascar. Gems &
Gemology, Vol. 46, No. 4
https://www.gia.edu/gems-gemology/winter-2010-gem-news-international

Bocchio R. et al. (2009) Aquamarine from the Masino-Bregaglia Massif, Central Alps, Italy. Cems & Gemology,
Vol. 45, No. 3
https://www.gia.edu/gems-gemology/fall-2009-aquamarine-masino-bregaglia-bocchio

Laurs B.M., Fritz E. (2007) Gem News International: Heliodor and Other Beryls from Connecticut. Cems &
Gemology, Vol. 43, No. 2
https://www.gia.edu/gems-gemology/summer-2007-gem-news-international

Shigley J.E. et al. (2003) Red Beryl from Utah: A Review and Update. Gems & Gemology, Vol. 39, No. 4
https://www.gia.edu/gems-gemology/winter-2003-red-beryl-utah-shigley
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Simmons W.B. et al. (2003) Gem News International: A New Saturated Purplish Pink Cs-“Beryl” from
Madagascar: Preliminary Analyses. Cems & Gemology, Vol. 39, No. 1
https://www.gia.edu/gems-gemology/spring-2003-gem-news-international

Laurs B.M., Quinn E. (2002) Gem News International: New Morganite Mine in Madagascar. Gems & Gemology,
Vol. 38, No. 3
https://www.gia.edu/gems-gemology/fall-2002-gem-news-international

Lahti S.I., Kinnunen K.A. (1993) A New Gem Beryl Locality: Luumaki, Finland. Gems & Gemology, Vol. 29, No. 1
https://www.gia.edu/gems-gemology/spring-1993-finland-beryl-lahti

Kampf A.R., Francis C.A. (1989) Beryl Gem Nodules from the Bananal Mine, Minas Gerais, Brazil. Gems &
Gemology, Vol. 25, No. 1
https://www.gia.edu/gems-gemology/spring-1989-beryl-brazil-kampf

Shigley J.E., Foord E.E. (1984) Gem-Quality Red Beryl from the Wah Wah Mountains, Utah. Gems & Gemology,
Vol. 20, No. 4
https://www.gia.edu/gems-gemology/winter-1984-beryl-utah-shigley

Proctor K. (1984) Gem Pegmatites of Minas Gerais, Brazil: Exploration, Occurrence, and Aquamarine Deposits.
Gems & Gemology, Vol. 20, No. 2
https://www.gia.edu/gems-gemology/summer-1984-pegmatites-brazil-proctor

GIA Gem Project: Beryl
https://www.gia.edu/gia-gem-project-beryl

Assignment 23: Tourmaline, Peridot, and Zircon

Tourmaline

Katsurada Y., Sun Z. (2017) Cuprian Liddicoatite Tourmaline. Gems & Gemology, Vol. 53, No. 1
https://www.gia.edu/gia-news-research/cuprian-liddicoatite-tourmaline

Lucas A. (2015) From Brazil to China: The Journey of Rubellite Tourmaline. GIA Research & News
https://www.gia.edu/gia-news-research-miranda-journey-of-rubellite-tourmaline

Lucas A. et al. (2015) Expedition to the Cruzeiro Tourmaline Mine in Minas Gerais, Brazil. GIA Research & News
https://www.gia.edu/gia-news-research-cruzeiro-tourmaline-mine-expedition

Pay D. et al. (2015) An Overview of the 2014 GIA Brazil Expedition. GIA Research & News
https://www.gia.edu/gia-news-research-an-overview-of-2014-gia-brazil-expedition

Dennis D., Clanin J. (2011) Gem News International: Tourmaline Finds at Mt. Marie, Paris, Maine. Gems &
Gemology, Vol. 47, No. 1
https://www.gia.edu/gems-gemology/spring-2011-gem-news-international

Befi R. et al. (2009) Gem News International: New Tourmaline Production from Keffi, Nigeria. Gems & Gemology,
Vol. 45, No. 3
https://www.gia.edu/gems-gemology/fall-2009-gem-news-international

Laurs B.M. (2009) Gem News International: “Lilac”-Colored Cu-Bearing Tourmaline from Nigeria. Gems &
Gemology, Vol. 45, No. 3
https://www.gia.edu/gems-gemology/fall-2009-gem-news-international

Koivula J.I. et al. (2009) Solution-Generated Pink Color Surrounding Growth Tubes and Cracks in Blue to
Blue-Green Copper-Bearing Tourmalines from Mozambique. Gems & Gemology, Vol. 45, No. 1
https://www.gia.edu/gems-gemology/spring-2009-tourmalines-mozambique-koivula
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Laurs B.M. et al. (2008) Copper-Bearing (Paraiba-Type) Tourmaline from Mozambique. Gems & Gemology,
Vol. 44, No. 1
https://www.gia.edu/gems-gemology/spring-2008-copper-bearing-tourmaline-mozambique-laurs

Choudhary G., Golecha C. (2007) Gem News International: New Tairus Synthetic Beryl Simulating “Paraiba”
Tourmaline. Gems & Gemology, Vol. 43, No. 4
https://www.gia.edu/gems-gemology/winter-2007-gem-news-international

Laurs B.M. et al. (2007) Yellow Mn-Rich Tourmaline from the Canary Mining Area, Zambia. Gems & Gemology,
Vol. 43, No. 4
https://www.gia.edu/gems-gemology/winter-2007-yellow-tourmaline-zambia-laurs

Laurs B.M., Zwaan J.C. (2007) Gem News International: Field Study of Cu-Bearing Tourmaline Mines in
Mozambique. Cems & Gemology, Vol. 43, No. 4
https://www.gia.edu/gems-gemology/winter-2007-gem-news-international

Breeding C.M., Rockwell K. (2007) Gem News International: New Cu-Bearing Tourmaline from Nigeria.
Gems & Gemology, Vol. 43, No. 4
https://www.gia.edu/gems-gemology/winter-2007-gem-news-international

Furuya M. (2007) Copper-Bearing Tourmalines from New Deposits in Paraiba State, Brazil. Gems & Gemology,
Vol. 43, No. 3
https://www.gia.edu/gems-gemology/fall-2007-copper-bearing-tourmalines-paraiba-brazil-furuya

Abduriyim A. et al. (2006) “Paraiba”-Type Copper-Bearing Tourmaline from Brazil, Nigeria, and Mozambique:
Chemical Fingerprinting By LA-ICP-MS. Gems & Gemology, Vol. 42, No. 1
https://www.gia.edu/gems-gemology/spring-2006-paraiba-tourmaline-chemical-fingerpinting-abduriyum

Laurs B.M., Freeman G. (2005) Gem News International: Update on Tourmaline from Mt. Mica, Maine.
Gems & Gemology, Vol. 41, No. 4
https://www.gia.edu/gems-gemology/winter-2005-gem-news-international

Simmons W.B. et al. (2005) Mt. Mica: A Renaissance in Maine’s Gem Tourmaline Production. Gems & Gemology,
Vol. 41, No. 2
https://www.gia.edu/gems-gemology/summer-2005-maine-tourmaline-production-simmons

Dirlam D. et al. (2002) Liddicoatite Tourmaline from Anjanabonoina, Madagascar. Gems & Gemology, Vol. 38, No. 1
https://www.gia.edu/gems-gemology/spring-2002-liddicoatite-tourmaline-madagascar

Shigley J.E. et al. (2001) An Update on “Paraiba” Tourmaline from Brazil. Cems & Gemology, Vol. 37, No. 4
https://www.gia.edu/gems-gemology/winter-2001-paraiba-tourmaline-brazil-shigley

Johnson M.L. et al. (1997) Multicolored Bismuth-Bearing Tourmaline from Lundazi, Zambia. Cems & Gemology,
Vol. 33, No. 3
https://www.gia.edu/gems-gemology/fall-1997-multicolored-tourmaline-zambia-johnson

Fritsch E. et al. (1990) Gem-Quality Cuprian-Elbaite Tourmalines from Sao José Da Batalha, Paraiba, Brazil.
Gems & Gemology, Vol. 26, No. 3
https://www.gia.edu/gems-gemology/fall-1990-tourmaline-brazil-fritsch

Proctor K. (1985) Gem Pegmatites of Minas Gerais, Brazil: The Tourmalines of the Governador Valadares
District. Gems & Gemology, Vol. 21, No. 2
https://www.gia.edu/gems-gemology/summer-1985-tourmaline-brazil-proctor

GIA Gem Project: Tourmaline
https://www.gia.edu/gia-gem-project-tourmaline
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Peridot

Thuyet N.T.M. et al. (2016) Peridot from the Central Highlands of Vietnam: Properties, Origin, and Formation.
Gems & Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-peridot-central-highlands-vietnam-properties-origin-formation

Shen A.H. et al. (2011) Identification of Extraterrestrial Peridot by Trace Elements. Gems & Gemology, Vol. 47, No. 3
https://www.gia.edu/gems-gemology/fall-2011-peridot-meteorite-shen

Adamo . et al. (2009) Characterization of Peridot from Sardinia, Italy. Cems & Gemology, Vol. 45, No. 2
https://www.gia.edu/gems-gemology/summer-2009-peridot-sardinia-italy-adamo

Kane R.E. (2004) The Creation of a Magnificent Suite of Peridot Jewelry: From the Himalayas to Fifth Avenue.
Gems & Gemology, Vol. 40, No. 4
https://www.gia.edu/gems-gemology/winter-2004-peridot-jewelry-himalayas-fifth-avenue-kane

Fuhrbach J.R. (1992) Kilbourne Hole Peridot. Gems & Gemology, Vol. 28, No. 1
https://www.gia.edu/gems-gemology/spring-1992-kilbourne-hole-peridot-fuhrbach

Sinkankas J. et al. (1992) Peridot as an Interplanetary Gemstone. Gems & Gemology, Vol. 28, No. 1
https://www.gia.edu/gems-gemology/spring-1992-interplanetary-peridot-sinkankas

Koivula J.I., Fryer C.W. (1986) The Gemological Characteristics of Chinese Peridot. CGems & Gemology, Vol. 22, No. 1
https://www.gia.edu/gems-gemology/spring-1986-china-peridot-koivula

Stockton C.M., Manson D.V. (1983) Peridot from Tanzania. Gems & Gemology, Vol. 19, No. 2
https://www.gia.edu/gems-gemology/summer-1983-peridot-tanzania-stockton

Gubelin E. (1981) Zabargad: The Ancient Peridot Island in The Red Sea. Gems & Gemology, Vol. 17, No. 1
https://www.gia.edu/gems-gemology/spring-1981-zabargad-peridot-gubelin

Koivula J.I. (1981) San Carlos Peridot. Gems & Gemology, Vol. 17, No. 4
https://www.gia.edu/gems-gemology/winter-1981-peridot-san-carlos-koivula

Zircon

Renfro N.D. (2016) Reversible Color Modification of Blue Zircon by Long-Wave Ultraviolet Radiation. Gems
& Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-reversible-color-modification-blue-zircon-long-wave-
ultraviolet-radiation

Sehgal A. (2015) Lab Notes: Chemical Analysis of Zircon. Cems & Gemology, Vol. 51, No. 2
https://www.gia.edu/gems-gemology/summer-2015-labnotes-chemical-analysis-zircon

ChenT. et al. (2011) Brownish Red Zircon from Muling, China. Gems & Gemology, Vol. 47, No. 1
https://www.gia.edu/gems-gemology/spring-2011-red-zircon-muling-chen

Faulkner M.J., Shigley J.E. (1989) Zircon from the Harts Range, Northern Territory, Australia. Cems & Gemology,
Vol. 25, No. 4
https://www.gia.edu/gems-gemology/winter-1989-zircon-australia-faulkner

GIA Gem Project: Zircon
https://www.gia.edu/gia-gem-project-zircon
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Assignment 24: Garnet and Spinel

Andradite garnet

Ostrooumov M. (2015) Gem News International: Mexican Demantoid from New Deposits. Gems & Gemology,
Vol. 51, No. 4
https://www.gia.edu/gems-gemology/winter-2015-gemnews-mexican-demantoid-new-deposits

Pay D. (2015) Gem News International: Large Namibian Demantoid Garnet. Gems & Gemology, Vol. 51, No. 2
https://www.gia.edu/gems-gemology/summer-2015-gemnews-large-namibian-demantoid-garnet

Palke A.C., Pardieu V. (2014) Gem News International: Demantoid from Baluchistan Province in Pakistan.
Gems & Gemology, Vol. 50, No. 4
https://www.gia.edu/gems-gemology/winter-2014-gemnews-demantoid-baluchistan-province-pakistan

Interview with Stephan Reif (2013) Demantoid from the Green Dragon Mine. GIA Research & News
https://www.gia.edu/tucson2013-sephan-reif

Pezzotta F. et al. (2011) Demantoid and Topazolite from Antetezambato, Northern Madagascar: Review and
New Data. Gems & Gemology, Vol. 47, No. 1
https://www.gia.edu/gems-gemology/spring-2011-demantoid-topazolite-antetezambato-pezzotta

Renfro N. (2010) Gem News International: Andradite from China. Cems & Gemology, Vol. 46, No. 1
https://www.gia.edu/gems-gemology/spring-2010-gem-news-international

Adamo . et al (2009) Demantoid from Val Malenco, Italy: Review and Update. Gems & Gemology, Vol. 45, No. 4
https://www.gia.edu/gems-gemology/winter-2009-demantoid-italy-adamo

Danet F. (2009) Gem News International: Demantoid from Ambanja, Madagascar. Gems & Gemology, Vol. 45, No. 3
https://www.gia.edu/gems-gemology/fall-2009-gem-news-international

Hainschwang T., Notari F. (2006) The Cause of Iridescence in Rainbow Andradite from Nara, Japan. Gems &
Gemology, Vol. 42, No. 4
https://www.gia.edu/gems-gemology/winter-2006-iridescence-rainbow-andradite-japan-hainschwang

Laurs B.M. (2003) Gem News International: A New Find of Demantoid at a Historic Site in Kladovka, Russia.
Gems & Gemology, Vol. 39, No. 1
https://www.gia.edu/gems-gemology/spring-2003-gem-news-international

Phillips W.R., Talantsev A.S. (1996) Russian Demantoid, Czar of the Garnet Family. Gems & Gemology, Vol. 32, No. 2
https://www.gia.edu/gems-gemology/summer-1996-green-andradite-garnet-phillips

Johnson M.L. et al. (1995) Gem-Quality Grossular-Andradite: A New Garnet from Mali. Gems & Gemology,
Vol. 31, No. 3
https://www.gia.edu/gems-gemology/fall-1995-garnet-mali-johnson

Stockton C.M., Manson D.V. (1983) Gem Andradite Garnets. Gems & Gemology, Vol. 19, No. 4
https://www.gia.edu/gems-gemology/winter-1983-garnet-stockton

Payne T. (1981) The Andradites of San Benito County, California. Gems & Gemology, Vol. 17, No. 3
https://www.gia.edu/gems-gemology/fall-1981-andradites-payne

Pyrope, almandine, and pyrope-almandine garnet

Sangsawong S. et al. (2016) Gem News International: Purple Pyrope-Almandine Garnet From Mozambique.
Gems & Gemology, Vol. 52, No. 3
https://www.gia.edu/gems-gemology/fall-2016-gemnews-purple-pyrope-almandine-garnet-mozambique

297



Colored Stones Book 5

Sun Z. et al. (2015) Vanadium- and Chromium-Bearing Pink Pyrope Garnet: Characterization and Quantitative
Colorimetric Analysis. Gems & Gemology, Vol. 51, No. 4
https://www.gia.edu/gems-gemology/winter-2015-vanadium-chromium-bearing-pink-pyrope-garnet-
characterization-quantitative-colorimetric-analysis

Sun Z. et al. (2015) Vanadium and Chromium-Bearing “Color-Change” Pyrope Garnet. GIA Research & News
https://www.gia.edu/gia-news-research/vanadium-chromium-bearing-color-change-pyrope-garnet

Schliiter J., Weitschat W. (1991) Bohemian Garnet — Today. Cems & Gemology, Vol. 27, No. 3
https://www.gia.edu/gems-gemology/fall-1991-bohemian-garnet-schluter

Stockton C.M. (1988) Pastel Pyropes. Gems & Gemology, Vol. 24, No. 2
https://www.gia.edu/gems-gemology/summer-1988-garnet-identification-stockton

Grossular garnet (including tsavorite)

Hsu T., Lucas A. (2016) Gem News International: Update on the Scorpion Tsavorite Mine. Gems & Gemology,
Vol. 52, No. 1
https://www.gia.edu/gems-gemology/spring-2016-gemnews-update-scorpion-tsavorite-mine

Pay D. (2015) Gem News International: Tsavorite Garnet and Mahenge Red Spinel. Cems & Gemology,
Vol. 51, No. 1
https://www.gia.edu/gems-gemology/spring-2015-gemnews-tsavorite-garnet-mahenge-red-spinel

Pardieu V. et al. (2010) Gem News International: Tsavorite Mining at Namalulu, Northern Tanzania. Cems &
Gemology, Vol. 46, No. 1
https://www.gia.edu/gems-gemology/spring-2010-gem-news-international

Douman M., Dirlam D. (2004) Gem News International: Update on Demantoid and Cat’s-Eye Demantoid
from Iran. Gems & Gemology, Vol. 40, No. 1
https://www.gia.edu/gems-gemology/spring-2004-gem-news-international

Mayerson W.M. (2004) Gem News International: Large Tsavorite and Green Grossular from Tanzania. Gems &
Gemology, Vol. 40, No. 1
https://www.gia.edu/gems-gemology/spring-2004-gem-news-international

Kane R.E. et al. (1990) Well-Formed Tsavorite Gem Crystals from Tanzania. Gems & Gemology, Vol. 26, No. 2
https://www.gia.edu/gems-gemology/summer-1990-tsavorite-tanzania-kane

Manson D.V., Stockton C.M. (1982) Gem-Quality Grossular Garnets. Gems & Gemology, Vol. 18, No. 4
https://www.gia.edu/gems-gemology/winter-1982-grossular-garnet-manson
Spessartine garnet

Chadwick K.M. (2008) Gem News International: Spessartine from Loliondo, Tanzania. Gems & Gemology,
Vol. 44, No. 1
https://www.gia.edu/gems-gemology/spring-2008-gem-news-international

Laurs B.M., Knox K. (2001) Spessartine Garnet from Ramona, San Diego County, California. Gems & Gemology,
Vol. 37, No. 4
https://www.gia.edu/gems-gemology/winter-2001-spessartine-garnet-california-laurs

Other

Schmetzer K. et al. (2002) New Chromium- and Vanadium-Bearing Garnets from Tranoroa, Madagascar.
Gems & Gemology, Vol. 38, No. 1
https://www.gia.edu/gems-gemology/summer-2002-chromium-vanadium-bearing-garnets-madagascar-schmetzer
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Schmetzer K. et al. (2001) Pink to Pinkish Orange Malaya Garnets from Bekily, Madagascar. Cems & Gemology,
Vol. 37, No. 4
https://www.gia.edu/gems-gemology/winter-2001-pink-orange-malaya-garnets-madagascar-schmetzer

Schmetzer K., Bernhardt H.-J. (1999) Garnets from Madagascar with a Color Change of Blue-Green to Purple.
Gems & Gemology, Vol. 35, No. 4
https://www.gia.edu/gems-gemology/winter-1999-color-change-garnets-madagascar-schmetzer

Stockton C.M., Manson D.V. (1985) A Proposed New Classification for Gem-Quality Garnets. Gems & Gemology,
Vol. 21, No. 4
https://www.gia.edu/gems-gemology/winter-1985-garnet-classification-stockton

GIA Gem Project: Garnet
https://www.gia.edu/gia-gem-project-garnet

Spinel

Seek the World’s Most Vivid Blue Spinel with GIA Field Gemologists (2016) GIA Research & News
https://www.gia.edu/gia-news-research/field-gemologist-vivid-blue-spinel-vietnam

Chauviré B. et al. (2015) Blue Spinel from the Luc Yen District of Vietnam. Gems & Gemology, Vol. 51, No. 1
https://www.gia.edu/gems-gemology/spring-2015-blue-spinel-luc-yen-district-vietnam

Pardieu V. (2014) Hunting for “Jedi” Spinels in Mogok. Gems & Gemology, Vol. 50, No. 1
https://www.gia.edu/gems-gemology/spring-2014-pardieu-jedi-spinels-in-mogok

Overton T.W., Shen A.H. (2011) Gem News International: Cobalt Blue-Colored Spinel from Khuoi Ngan,
Vietnam. Cems & Gemology, Vol. 47, No. 4
https://www.gia.edu/gems-gemology/winter-2011-gem-news-international

Blauwet D. (2011) Gem News International: Spinel from Northern Vietnam, Including a New Mine at Lang Chap.
Gems & Gemology, Vol. 47, No. 1
https://www.gia.edu/gems-gemology/spring-2011-gem-news-international

Saeseaw S. et al. (2009) Distinguishing Heated from Unheated Spinel. GIA Research & News
https://www.gia.edu/ongoing-research/distinguishing-heated-unheated-spinel

Quinn P.QQ., Laurs B.M. (2004) Gem News International: Pink to Pink-Orange Spinel from Tanzania. Gems &
Gemology, Vol. 40, No. 1
https://www.gia.edu/gems-gemology/spring-2004-gem-news-international

Schmetzer K. (2000) Gem News International: Spinel from Ilakaka, Madagascar. Gems & Gemology,
Vol. 36, No. 2
https://www.gia.edu/gems-gemology/summer-2000-gem-news-international

Shigley J.E., Stockton C.M. (1984) “Cobalt-Blue” Gem Spinels. Gems & Gemology, Vol. 20, No. 1
https://www.gia.edu/gems-gemology/spring-1984-spinel-shigley

GIA Gem Project: Spinel

https://www.gia.edu/gia-gem-project-spinel
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