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The beryl group of beryllium silicate minerals 
currently contains six member species, all of 
which have a hexagonal crystal structure: beryl, 

pezzottaite, bazzite, avdeevite, stoppaniite, and the 
most recent member, johnkoivulaite, which was 
named as a new mineral in 2019 (Palke et al., 2019) 
after GIA’s analytical microscopist, John Koivula. As 
faceted gems, beryl and pezzottaite are the most com-
monly encountered species. Beryl is the most com-
mon beryllium-containing mineral (London, 2008) 
and often forms in pegmatitic environments or as a 
product of metasomatism. Also possible is a unique 
set of conditions in which beryl can crystallize from 
magma-derived gases and groundwater, as in the case 
of the red beryl deposit in the state of Utah (Shigley 
et al., 2003). Beryl gems include blue aquamarine (fig-
ure 1), golden beryl, red beryl, pink morganite, color-
less goshenite, as well as Maxixe beryl, which is 
commonly dark blue with an unstable color. Emerald 
is the green variety of beryl colored by chromium 
and/or vanadium. Pezzottaite was first discovered in 
a granitic pegmatite in Madagascar in 2002 (Laurs et 
al., 2003). This unique bright pink beryl mineral has 
high cesium and lithium contents, which differenti-
ate it as a unique beryl-group mineral.  

Many of the beryl examples in the accompanying 
wall chart crystallized from a pegmatitic environ-
ment in which there is a high enough beryllium con-
centration for these gems to crystallize, which 
require the element as it is a bulk part of the crystal 
structure. These pegmatitic environments often con-
tain fluids that get trapped along with other peg-
matitic minerals, leaving a signature of their geologic 
formation within the gem’s interior. The minerals 
most likely to be observed in these pegmatitic gems 
include albite, apatite, muscovite, garnet, tourma-
line, and quartz (Gübelin and Koivula, 1986), while 
rare minerals such as stibiotantalite and monazite 
are only occasionally encountered.   

This chart will focus on the members of the beryl 
group commonly seen as gems but will exclude 
emerald, which already has its own inclusions chart. While synthetic and treated beryl gems do exist, 

they are relatively uncommon, so this chart only 
deals with natural beryl. These include fluids and 
solid minerals, as well as surface features and struc-
tural inclusions. As with past charts, the images pre-
sented are not meant to be all-encompassing but 
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Figure 1. This 9.885 kg specimen of aquamarine on al-
bite with a quartz cathedral center, measuring 31 × 
23 × 28 cm, is from Pakistan’s Shigar Valley. Courtesy 
of GIA Museum, collection no. 43068. Photo by 
Robert Weldon. 



offer a wide range of the possible types of inclusions 
found in beryl gems.  

For more on beryl inclusions, please see the Ad-
ditional Reading list.

BERYL INCLUSIONS CHART                                                                           GEMS & GEMOLOGY                                             WINTER 2023     485

Gübelin E.J., Koivula J.I. (1986) Photoatlas of Inclusions in Gem-
stones, Volume 1. Opinio Verlag, Basel, Switzerland. 

Laurs B.M., Simmons W.B., Rossman G.R., Quinn E.P., McClure 
S.F., Peretti A., Armbruster T., Hawthorne F.C., Falster A.U., 
Günther D., Cooper M.A., Grobéty B. (2003) Pezzottaite from 
Ambatovita, Madagascar: A new gem mineral. G&G, Vol. 39, 
No. 4, pp. 284–301. 

London D. (2008) Pegmatites. Canadian Mineralogist, Special Pub-

lication No. 10, Mineralogical Association of Canada, Québec, 
347 pp. 

Palke A.C., Sun Z., Renfro N., Henling L.M., Ma C., Rossman 
G.R., Thu K., Myo N., Wongrawang P., Weeramonkhonlert V. 
(2019) Gem News International: Johnkoivulaite: A new gem 
mineral. G&G, Vol. 55, No. 3, pp. 454–455. 

Shigley J.E., Thompson T.J., Keith J.D. (2003) Red beryl from Utah: 
A review and update. G&G, Vol. 39, No. 4, pp. 302–313.

REFERENCES 

Adamo I., Pavese A., Prosperi L., Diella V., Ajò D., Diego Gatta G., 
Smith C.P. (2008) Aquamarine, Maxixe-type beryl, and hy-
drothermal synthetic blue beryl: Analysis and identification. 
G&G, Vol. 44, No. 3, pp. 214–226. 

Bocchio R., Adamo I., Caucia F. (2009) Aquamarine from the 
Masino-Bregaglia Massif, Central Alps, Italy. G&G, Vol. 45, 
No. 3, pp. 204–207. 

Cairncross B., Campbell I.C., Huizenga J.M. (1998) Topaz, aqua-
marine, and other beryls from Klein Spitzkoppe, Namibia. 
G&G, Vol. 34, No. 2, pp. 114–125. 

Danet F., Schoor M., Boulliard J.-C., Neuville D.R., Beyssac O., 
Bourgoin V. (2012) Inclusions in aquamarine from Ambatofot-
sikely, Madagascar. G&G, Vol. 48, No. 3, pp. 205–208. 

Gübelin E.J. (1960) More light on beryls and rubies with synthetic 
overgrowth. G&G, Vol. 10, No. 4, pp. 105–113. 

Hu Y., Lu R. (2020) Color characteristics of blue to yellow beryl 
from multiple origins. G&G, Vol. 56, No. 1, pp. 54–65. 

Huong L.T.-T., Hofmeister W., Häger T., Khoi N.N., Nhung N.T., 
Atichat W., Pisutha-Arnond V. (2011) Aquamarine from the 
Thuong Xuan District, Thanh Hoa Province, Vietnam. G&G, 
Vol. 47, No. 1, pp. 42–48. 

Jennings R.H., Kammerling R.C., Kovaltchouk A., Calderon G.P., 
El Baz M.K., Koivula J.I. (1993) Emeralds and green beryls of 
upper Egypt. G&G, Vol. 29, No. 2, pp. 100–115. 

Kampf A.R., Francis C.A. (1989) Beryl gem nodules from the Bana -
nal mine, Minas Gerais, Brazil. G&G, Vol. 25, No. 1, pp. 25–29. 

Koivula J.I., Renfro N. (2022) Micro-World: Quarterly Crystal: 
Hillocks on beryl. G&G, Vol. 58, No. 1, pp. 70–71.  

——— (2023) Micro-World: Quarterly Crystal: Columbite(?) in 
beryl. G&G, Vol. 59, No. 1, pp. 90–91. 

Lahti S.I., Kinnunen K.A. (1993) A new gem beryl locality: Luu -

mäki, Finland. G&G, Vol. 29, No. 1, pp. 30–37. 
Li J., Sun Y., Hao W., Luo H., Cheng Y., Liu H., Liu Y., Ye H., Fan 

C. (2009) Polymer-filled aquamarine. G&G, Vol. 45, No. 3, pp. 
197–199. 

Miley F. (1980) An examination of red beryl. G&G, Vol. 16, No. 
12, pp. 405–408. 

Nassau K., Prescott B.E. (1981) Nonfading Maxixe-type beryl? 
G&G, Vol. 17, No. 4, pp. 217–219. 

Nassau K., Wood D.L. (1973) Examination of Maxixe-type blue 
and green beryl. G&G, Vol. 14, No. 5, pp. 130–133. 

Schmetzer K. (1990) Hydrothermally grown synthetic aquamarine 
manufactured in Novosibirsk, USSR. G&G, Vol. 26, No. 3, pp. 
206–211. 

——— (1996) Growth method and growth-related properties of a 
new type of Russian hydrothermal synthetic emerald. G&G, 
Vol. 32, No. 1, pp. 40–43. 

——— (2014) Letters: Analysis of three-phase inclusions in emer-
ald. G&G, Vol. 50, No. 4, pp. 316–319. 

——— (2021) History of emerald mining in the Habachtal deposit 
of Austria, Part I. G&G, Vol. 57, No. 4, pp. 338–371. 

——— (2022) History of emerald mining in the Habachtal deposit 
of Austria, Part II. G&G, Vol. 58, No. 1, pp. 18–46. 

Shigley J.E., Foord E.E. (1984) Gem-quality red beryl from the Wah 
Wah Mountains, Utah. G&G, Vol. 20, No. 4, pp. 208–221. 

Shigley J.E., McClure S.F., Cole J.E., Koivula J.I., Lu T., Elen S., 
Demianets L.N. (2001) Hydrothermal synthetic red beryl from 
the Institute of Crystallography, Moscow. G&G, Vol. 37, No. 
1, pp. 42–55. 

Sun Z., Renfro N., Muyal J., Steenbock A. (2015) Micro-World: 
Blue gahnite inclusions in cat’s-eye heliodor. G&G, Vol. 51, 
No. 3, pp. 325–326.

ADDITIONAL READING 

ABOUT THE AUTHORS 
Nathan Renfro is senior manager of colored stone identification, John Koivula is analytical microscopist, Shane McClure is global direc-
tor of colored stone services, Kevin Schumacher is photo/video producer for Gems & Gemology, and James Shigley is distinguished 
research fellow, at GIA in Carlsbad, California. Tyler Smith is a senior staff gemologist at GIA in New York. 

Micro-Features of Beryl Chart 
To purchase a laminated wall chart featuring superbly detailed 
photomicrographs of internal features in natural beryl, go to 
store.gia.edu/collections/gemology or scan the QR code on the right.




