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Abstract

Emerald is always so full of inclusions that
these are called a “garden of inclusions” in the
trade. Open fissures are a typical such internal
characteristic. This article briefly describes the
extent of clarity treatment in emerald and various
types of filler materials. The authors believe the
greater the transparency in the gem trade, the
more confidence end-consumers will have.

Introduction

Jardin, “garden” in French, is used to describe
the profusion of inclusions inside emeralds. As
Dr Edward J. Gubelin said, “the gardens of the
emerald awaken the desire to wander at will,
delighting eternally in the fantastic, constantly
changing wealth of designs in their evergreen
vaults.” Fissures are the most common feature in
emeralds, even in high-end specimens. They may
reduce the stone’s transparency and durability.
Fissure filling, then, becomes “standard” practice,
enhancing the visual appearance of emeralds,
often dramatically. As early as the early 1990s,
clarity enhancement in emerald attracted the
attention of the gem industry (Hanni, 1992) and
gem labs started to invest in methods to determine
the degree of the enhancements and the
identification of the filler type (Hanni et al. 1996,
Johnson et al. 1999, Kiefert et al. 1999). Since
then, this enhancement has become quite well
known in the trade and by the public. Given proper
disclosure and regular public education, it is now
generally accepted as a necessity due to the nature
of emeralds.

Disregarding any human impact, e.g., explosives
during mining, the formation of fissures in
emerald is related to tectonic events affecting

the mother rock in which the emerald is forming.
The developing emerald experiences significant
mechanical strain, resulting in fissures and
fractures throughout the stone. Hence, natural
emeralds, regardless of their origins, always
contain fissures that may affect the transparency,
appearance and durability of the final polished
stone. The most common concern in the trade has
become the degree of clarity enhancement and
then the identification of the filler material. But it
is important to note that it cannot be the degree of
clarity enhancement alone that forms the basis of
judgement of the quality or value of an emerald.

The Laboratory Manual Harmonization Committee,
LMHC for short, publishes Information Sheets on
its website disclosing the agreed terms in use by
gem testing laboratories from Asia, Europe, and
the United States of America. Information Sheet
5, concerning clarity enhancement in emeralds,
was implemented in January 2007. An illustrative
diagram is used to explain how the quantification
of filler in fissures should be graded. Somewhat
similar to clarity grading in diamond, it is based on
grading the size, number, location and position of
filled fissures in an emerald.

Below are several examples of how to consider
those factors in emeralds.

- Fissures or fractures not reaching the surface
have no influence on the clarity enhancement
grade.

- A filled fissure directly underneath the table of
an emerald would have a stronger influence on
the clarity appearance of the stone than a filled
fissure located near the girdle. Thus the former
would get a poorer clarity enhancement grade.

- A stone with a filled fissure parallel to the table
would get a poorer enhancement grade than a
stone with a filled fissure perpendicular to the
table.

- For a stone with filled fissures located in an area
where risk of damaging the stone is high, the
emerald will get a poorer clarity enhancement
grade.
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Giibelin Gem Lab Report Standards

At GUbelin Gem Lab, the degree of clarity
enhancement is classified into five grades:

- No indications of clarity enhancement (“none”)

- Indications of insignificant clarity enhancement
(“insignificant”)

- Indications of minor clarity enhancement
(“minor”)

- Indications of moderate clarity enhancement
(“moderate”)

- Indications of significant clarity enhancement
(“significant”)

Emeralds that are free of any clarity enhancing
substance in fissures qualify for a “none” report.
The same applies for stones that have a minute
amount of filler in fissures, which does not affect
the clarity of the stone. Stones with fissures that
only contain visible foreign substance such as
polishing powder, dried out oil, or otherwise visible
matter in the fissures, are also not considered
clarity enhanced, and get a “none” grade.

In cases where large fissures or fractures are
present in the stone and there is only a minute
amount of foreign substance present, which indeed
has only a very slight impact on the clarity of the
overall appearance of emerald, the enhancement
will be classified as “insignificant.”

Gubelin Gem Lab will issue a report stating “minor
clarity enhancement” on an emerald, when few
fissures have been filled with clarity enhancing
material, which cause only a minor improvement of
the stone’s clarity.

“Moderate” or even “Significant” clarity enhancement
grades are issued for major filling of important
fissures and/or many enhanced fissures throughout
the stone.

For emeralds that are found to show no indications
of clarity enhancement, Gibelin Gem Lab will issue
one of two types of Information Sheet together with
each lab report. These are :

A) For emeralds showing surface-reaching
fissures, the respective Information Sheet
states:

“.. By filling these fissures and fractures with a
foreign substance such as oil, resin or wax, the
transparency of the emerald can be enhanced.
Such a clarity enhancement process is usually
reversible and repeatable at any time. At the time
of the analysis, the emerald described in the above
mentioned Glibelin Gem Lab report did not show
any indication of clarity enhancement”.

Fig. 1 Eye visible open fissure on crown (right) extending to
table is considered an improvement effect on the appearance.
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B) A very small number of emeralds show no
surface-reaching fissures whatsoever, even
under detailed microscopic observation. These
fissures (Fig. 2) are immune to any clarity
enhancement. The respective Information
Sheet states the following:

“ ... This emerald is virtually free of fissures and
fractures and is thus not susceptible to clarity
enhancement. Such emeralds are very rare”.

|

Fig. 2 Three shallow open fissures on crown with a total length
of about 1 mm are considered to have no influence on the
appearance of the stone.
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Services provided by the Giibelin Gem Lab

Over the last few years, the enormous number of
emeralds without indication of clarity enhancement
(“none”) has caused a great deal of consternation
in the gemstone industry. With an increase in
demand for untreated emeralds, the demand
for lab reports stating “none” has increased
dramatically.

It is important to note that clarity enhancement
on emerald is not permanent, but reversible and
repeatable. The filling material — in fact, every type
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of filling material — can be removed, and again
filled. This implies that the clarity enhancement
grade stated on the lab report has limited validity.
One cannot exclude the possibility that a stone
is cleaned before lab testing, in order to get a
favourable lab report, and filled again afterwards,
to enhance its appearance. If such a refilled stone
were presented or sold to a buyer together with the
“old” lab report, this would be strongly misleading.
Such practice is unethical and illegal and ultimately
self-defeating.

To mitigate this risk, the Glbelin Gem Lab has been
offering Integrity Checks free of charge for several
years now. Clients can present an emerald and
the respective report to the Gubelin Gem Lab, to
make a short informal check to see if the status
of the stone is in line with the status described on
the report. This Integrity Check helps keep possible
fraudulent practices at bay.

To document the status of a clarity enhancement
call, the Gubelin Gem Lab creates an individual
plotting of the filled fissures for each emerald, as
well as inclusion photographs.

In consideration of consumers’ request for full
disclosure, the type of filling material used for
clarity enhancement can also be determined.
Identification is done by using instruments such
as FTIR spectroscopy or Raman spectroscopy in
comparison with oil and resin reference spectra.
Gem labs typically distinguish between oil, wax or
resin. The filling material does not substantially

affect the degree of clarity enhancement. However,
due to the differences in volatility and viscosity, the
type of filling material influences the longevity of the
clarity enhancing effect, and the ease of removing
the substance from the fissures. For these reasons,
the Gubelin Gem Lab changed its policy back in
2018 and is now offering the determination of the
type of filling material when requested by the client.

We believe that proper disclosure of treatments
and integrity checks help dealers and retailers to
maintain both better transparency in the trade and
the trust of the end consumer.
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Emerald: determination of the type of
filler material(s)

The practice of enhancing the visual appearance
of emeralds by filling surface reaching fissures with
oil or resin is a standard procedure. Such fissure
filling can improve the visual appearance of an
emerald dramatically. This treatment is generally
accepted as a necessity due to the fractured nature
of emeralds.

Gem labs are determining the presence or absence
of any clarity enhancing substance in emeralds, and
grade its extent. A broad variety of substances are
applied in this treatment, characterised by different
optical and mechanical properties, stability and
durability. Following the growing request from end
consumers for full disclosure, the Gubelin Gem
Lab has decided also to offer the determination of

the type of filler materials, distinguishing different
types.

The type of filling material is mainly determined by
spectroscopic methods, namely FTIR and Raman.

0il is a traditional type of filler in emeralds, used
for more than two thousand years. Mostly of low
viscosity it penetrates deep into surface-reaching
fissures. Oil can leak or dry out over time, losing its
clarity enhancing effect. With the help of cleaning
agents such as acetone, the oil can be removed.
Hence, oiling is a reversible and repeatable process.

In the definition of the Gubelin Gem Lab, the oil-
type group comprises different types of vegetable
oils, paraffin oils (such as Johnson’s baby oil), or
natural and synthetic Canada balsam and cedar
wood oil (tree oils). Most oil-type fillers are liquid to
viscous at room temperature.
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FTIR spectra of oil-type fillers 31’2 55 B0 19 41406 3% Il

canada balsam(1) 2929
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Resins are a more modern type of filling material,
used since the middle of the last century. Mostly
of synthetic origin, resins comprise several solid or
highly viscous substances characterised by optical
properties close to those of emerald, and, once
applied in fissures, a high viscosity. This property
makes resin more durable and stable, and hence
suitable not only for clarity enhancement, but also
for stabilising lower quality material which would
not normally be sufficiently durable for use in
jewellery without such treatment. Consequently,

lo
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Points

wer grades of emerald are mostly treated with

resin. Due to their more stable nature, resins
are applied in combination with a polymerising
hardening substance. The most common resin

ty
(a

pes and brands include: Opticon, Palm Resin
ka Palma), PermaSafe, ExCel™, Emerald Beauty,

Gematrat. With the respective chemical agents,
resins can also be removed from fissures, making

cl

arity enhancement in general a reversible and

repeatable process.

FTIR spectra of resin-type fillers 15t il 5630 W 404D G 0% b
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uhu liquid 2(1)

3055 3037

2967

uhu liquid 1(1)
2-component glue 29
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Wax, typically paraffin wax, is another category of

Points

uhu liquid mix(1) 2968
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2872 resin + hardener
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filling material used in emeralds. Wax is defined

as solid at room temperature, malleable and not 070 paratin wax on beryl drift(1)

soluble in water.

On its gemmological reports, the Gubelin Gem Lab
uses - upon request by the client - the following
wording for the different types of filling materials:

a. Traditional (oil-type)

Modern

Wax

The hardener contained in some type of resins

(resin-type)

b.
c. Mixed (oil-type and resin-type)
d

Points

0

FTIR spectrum of wax 2 55 % 9 4L Ab 6 5% I8

2917

Paraffin wax

shows the spectroscopic properties of oil. Hence,
such resins often cannot be distinguished from an

oil-resin-mix.

Raman Spectra $i83 X35l
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Raman spectra of 3 major cleaning detergents (2-propanol, acetone and ethanol in comparison with baby oil, Canada balsam and
Opticon. Baby oil can be confused with 2-propanol or ethanol, all other substances show diagnostic peaks.
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