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“Color is one of the few grading factors on a gemstone report
that the end-users can judge for themselves. GRS helps
by providing its own subjective interpretation by granting
awards for colors.”

Dr. A. Peretti
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GRS - Pioneering Global Industry Standards

GRS (GemResearch Swisslab) was established in 1996 by its current CEO and Chief
Gemologist, Dr. A. Peretti. Originally called GRL (GemResearch Laboratory), the lab-
oratory was renamed GRS soon thereafter. The Swiss laboratory’s success allowed
Dr. A. Peretti to develop more independent GRS laboratories in Thailand, Sri Lanka,
Hong Kong (S.A.R.), France and the USA.

GRS color terms truly went global and have evolved into an international standard.
Our color system was embraced by the end-users with standing ovations and utilized
in all levels of the trade, including renowned auction houses, laboratories, whole-
sale, and the retail market.

GRS pioneered the discipline of creating a different approach to describing col-
or terms. In doing so, GRS has reshaped the gemstone industry with regard to col-
or communication. The primary goal has always been to create simple, clear ex-
pressions without vague terms that might confuse the final consumer. GRS bases
its color grading system on comprehensive master stone sets, allocating the col-
or grade range according to these guidelines. These color terms have been trade-
marked by GRS.

This booklet is dedicated to explaining the most popular GRS color descriptions that
have been used by GRS and the global gemstone community over the past two de-
cades. This overview explores the heritage, definitions, publications, research and
grading standards behind GRS-type colors.
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GRS COLOR TERMS
Explained

“Vivid” is a term GRS introduced to the field
of colored gemstone communication to emphasize inten-
sive colors that have the highest saturation without being
excessively dark, demonstrating a minimum quantity
of brilliance.

“Vivid” can be applied to a variety of colors;
for example, red, pink, blue and green.
Certain vivid colors have been more specifically awarded
with GRS-type color terms like “pigeon blood”
or “royal blue”.
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Update of GRS Color Scale

Invaluable feedback collected from the trade via
GRS public seminars, at trade shows and sympo-
siums has allowed GRS to further subdivide the
field of color communication into terms like GRS-
type “pigeon blood” or GRS-type “royal blue” and
introduce two new transitional color grades. These
additional classifications provide a more thorough
understanding of the gemstone's exact color by
expanding their categories.

This new system went into effect in late 2017.
The simplified graph (opposite page) represents
the changes with regards to the new color grades
of “vivid to deep” and “intense to vivid”.

The changes are applied to rubies, sapphires
and emeralds resulting in the following color sub-
categories for the GRS-type terms “pigeon blood”
and “royal blue” as well as for the Old Mine / Muzo
green appendix.

Rubies

intense to vivid red (GRS-type “pigeon blood”)
vivid red (GRS-type “pigeon blood”)

vivid to deep red (GRS-type “pigeon blood”)

Sapphires

intense to vivid blue (GRS-type “royal blue”)
vivid blue (GRS-type “royal blue”)

vivid to deep blue (GRS-type “royal blue”)

Emeralds

intense to vivid green (Old Mine/ Muzo Green Appendix)
vivid green (Old Mine/ Muzo Green Appendix)

vivid to deep green (Old Mine/ Muzo Green Appendix)
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Top: Inclusion analysis using a Renishaw micro-Raman

system.

Bottom: Prized as one of the most prominent and im-
portant example of colored gemstone value factor con-
tributor, the “Kashmir” origin determination call must
be dealt with the highest level of caution. Dr. Peretti is
one of the very few gemologists who visited the Kash-
mir mine to collect first hand experience. He has collect-
ed and studied samples for over 30 years. Due to this
knowledge gained, Dr. A. Peretti has earned the ranking
as one of the most knowledgeable industry experts for
Kashmir sapphires.
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Origin Determination

Origin determination of gemstones has gained
enormous significance over the past two de-
cades. GRS Laboratories established itself as a
global leader for origin determination through its
application of three important components: gem-
stone reference collection, compounded research
expertise and state of the art analytical testing
methods.

GRS has invested substantial corporate fund-
ing into the acquisition of gemstone reference
samples from mining areas, including muse-
um-grade high-value examples. This exhaus-
tive sample library is coupled with Dr. A. Peretti’s
gemological and scientific research of proprietary
evaluation and expert interpretation spanning over
30 years. This accumulation of know-how is safe-
guarded and distributed within the GRS Laborato-
ry organization.

Advanced state-of-the-art analytical testing
methods form the third component. It is widely
acknowledged that advanced analytical testing
methods deliver the single most conclusive data
towards origin determination. They are only con-
sidered conclusive however, when paired with the
compounded know-how and an extensive gem-
stone reference collection.

QOrigin determination has its limitations. Gem-
stones that are formed in the same geographical
region and under equal or similar formation crite-
ria but are separated by man-made borders may
be grouped together. For example, the origin de-
termination for emeralds from Afghanistan and Pa-
kistan will be combined to “Himalayan Mountains*”
with the additional comment: “Panjshir (Afghani-
stan)/Swat Valley (Pakistan)”.

Request the original documentation and insist
on a GRS Gemstone Report for complete assur-
ance on origin detection.
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Top: Example of required application of high-tech

equipment. lllustration shows single spot measurements
on asliced PHT-treated (pressure, high temperature)
sapphire using a highly sophisticated micro-FTIR
microscope. The image clearly reveals the potential for
color concentration along the outer rim of the sapphire.

Bottom: A micro-FTIR microscope in use.
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Treatment Detection

GRS Laboratories has played a key role in treat-
ment detection for decades. All GRS Laboratories
are fully equipped with state-of-the-art advanced
analytical instruments. These include spectrom-
eters, lasers and detectors such as ED-XRF, UV-
Vis-NIR, FTIR, LIBS, Photoluminescence, Raman
with additional intra-company located confocal
Raman inclusion-microscopes to identify inter-
nal gemstone inclusions and a laser ablation re-
search facility (LA-ICP-MS) strategically located
at the Swiss Institute of Technology (ETH) in Zu-
rich, Switzerland.

Thailand lies at the forefront of new treatment
development. Hence the GRS Thailand labora-
tory in Bangkok’s strategic locale is on the pulse
of treatment detection benefiting the gemstone
industry.

Following strict work procedures, experience
gained and a systematic high-tech screening ap-
proach to gemstone examination within GRS Lab-
oratories has established GRS as the first to alert
the industry on numerous treatments.

Request the original documentation and insist
on a GRS Gemstone Report for complete assur-
ance on treatment disclosure.
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Top: An emerald without treatment (CEO: None)

displaying clearly eye-visible clarity features (empty
cracks) that may be treated post-testing, resulting in a
treated (CEO: Minor to Moderate), though cleaner and
more brilliant appearing stone.

Non-enhanced clarity features are graded in
accordance to their visual relevance: "very minor, minor
and prominent". When graded “prominent", obvious
white/untreated areas of stones cracks are visible. Such
stones will not qualify for GRS-type colors and will be
marked with the additional comment: "Color grading
not applied”.

Bottom: Emeralds being measured using a FTIR
spectrometer for detecting the presence of various
possible fillers.
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Treatment Classification

GRS Laboratories takes pride in the creation and
roll-out of industry-defining treatment classifica-
tion grades. Those classifications have since be-
come adapted and modified, including an attempt
towards harmonization by other laboratories us-
ing equivalent or modified names to classify such.
While names and systems might be reminiscent of
those created by GRS, the original nomenclature
remains proprietary to GRS. For complete accu-
racy trust only the GRS report for the GRS grad-
ing terms.

Request the original documentation and insist
on a GRS Gemstone Report for complete assur-
ance on treatment classification standards.

Additional grading comments

Gemstone dealers understand the risk of post-test-
ing changes and tampering with gemstones. A
commonly known example of this would be
post-testing “re-oiling” of emeralds and low-heat
treatment of rubies. GRS’ research indicates that
an unwary consumer and even trade specialists
are often not aware of these treatments, opening
the door to fraudulent activities.

In 2015, GRS Laboratories observed an in-
creased number of emeralds returning to the lab-
oratory with significantly more treatment grades
than the original testing result indicated GRS con-
cluded that these emeralds were routinely cleaned
before laboratory testing and then treated after-
ward. So, GRS introduced a policy to grade and
flag all gemstones with apparent eye-visible clari-
ty features (untreated fractures) with an additional
comment, thus highlighting their presence at the
time of testing. While any gemstone grade can be
tampered with, GRS Laboratories recommends
holders of critical grades such as emeralds grad-
ed “none” and “insignificant” and unheated corun-
dum acquire an updated report when in doubt.
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1999 - H, H(a), H(b), H(c), H(d)

1999 - H.H(a).H(b).H(c).H(d)
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GRS introduces heat treatment residue grading,
reinstating confidence in the ruby industry for heat

treated stones. This practical system linked to rarity
and value remains unrivaled in market acceptance.

KEER/Timeline

2002 - Beryllium treatment H vs. H(Be)

2002 - 4 HEH vs. H(Be)
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The large-scale implementation of beryllium
treatment detection and classification through a
company wide introduction of mandatory LIBS-testing
(Laser-Induced Breakdown Spectroscopy) for all
heated blue, yellow and orange sapphires as well as
all heated Siam rubies, GRS to date remains the sole
commercial lab to provide such in-depth analysis
without the customer needing to explicitly elect and
pay extra for such testing.

2000 - None, Insignificant, Minor, Minor to

Moderate, Moderate, Prominent

2000 - E.FAR.BE.BEPE.RE.HE
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GRS introduces emerald filler quantity and placement
grading. With evenly spread grades, the rarity and
value of emerald grades has remained unrivaled in

market acceptance.



2019 - Invention: Color Stability Test
2015 - Grading of both, enhanced as well

as non-enhanced clarity features 2019 - FOIEHASREEN L
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Clients can elect to have their gemstones tested for
GRS mandatorily warns the trade about non-filled natural color fading. Most stones prone to natural
cracks in emeralds. This aims to provide confidence color instability are the yellow and Padparadscha type
towards untreated stones and the prevention of (orange/ pink) sapphires. Our in-house developed
post-testing tampering. system is fully automated and computer controlled.
2015 - Disclosure of HPHT (PHT) treatment 2018 - Omitting of color-grading
2015 - BABE (HANE LEHE 2000 = S T
GRS 2153 f6 SE MBI R T (H) R M R AL IR, PR =L VA I
BESE (PHT) HERAE R F A (W0 ®IE) TRAEERIT
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GRS makes a clear separation between conventionally 8MmeT),
8

heated sapphires (H) and sapphires heated under

elevated pressure (PHT). GRS reserves the right to omit a GRS-type color-
grading (e.g. "pigeon blood") for gemstones with
relevant or excessive treatment or if the gemstones'
color can not be accurately enough graded due to
the mounting condition (e.g certain closed-back
settings). Under these circumstances just the color is
mentioned without any special "GRS-type" colors.

FK1§%EM9EF] / Notable patent:
LRS- BIA%E, FHEX - JA%HE (1996) | IR/ RO LR A2 2FMIRE. EEEFIBHSDE 19610393 A1

Joachim Mannhardt, Adolf Peretti (1996): Procedure and appliance for the purpose of identification and/or
classification of gemstones with a spectrometer. Patent Application German Patent Office, DE 19610393 A1






GRS 2

« ﬁ:%mlé]: ”

fIXRA

GRS-type
“PIGEON BLOOD”
Ruby

pist

“B8IMLT” —iEMH LIRIT R, £ 4 L ARE
SLMAAALIEANEE.GRST1996 F KL LY
GRSEL “S8 M4 sRIFIF XIS EHBIFRNIER,
ESBMAEMAERUR ARTRELHE
ENT BT,

Heritage

This color term has far reaching pedigrees,
and was traditionally used to describe the fin-
est colors found in Burmese (Myanmar) ruby.
GRS first introduced the color term GRS-type
“pigeon blood” onto the market in 1996, creating
a market standard for the trade, auction houses
and for end-users.
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Definition

GRS-type "pigeon blood" Type 1 describes rubies
displaying colors ranging from medium-strong to
strongly saturated vivid red hues (high intensity
and low tone); and exhibiting medium to strong
fluorescence when exposed to UV light (365nm).

In 2012 GRS introduced the "pigeon blood"
Type 2 color term for rubies displaying the cor-
rect vivid red color, but producing less than medi-
um-strong fluorescence. Qualifying rubies receive
an appendix to the GRS gemstone report which in-
cludes the following comment:

“This vivid red Mozambican ruby is reminiscent
in color saturation of a GRS-type “pigeon blood”
ruby (without strong fluorescence).”

Rubies qualifying for the GRS-type "pigeon
blood" designation may be found in various global
sites like Burma (Myanmar), Mozambique or Mad-
agascar etc.

Publications

The first auction house publication citing the use
of the GRS term "pigeon blood" was Sotheby’s Im-
portant Jewels London, June 1998 (Lot 140, GRS
number GRL9804015). Today the term GRS-type
"pigeon blood" has become an industry-wide stan-
dard that has been adapted by other laboratories
as well.

Auction References:

« Aringfeaturinga20.03 ct Mozambicanruby atan
international auction house in Hong Kong, 2013
accompanied by a GRS-type “pigeon blood”
report.

* A necklace featuring 48 unheated Burmese pi-
geon blood rubies from Mogok and Mong Hsu
at Christies sold for $13M USD in 2015 accom-
panied by a GRS-type "pigeon blood" report.
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Opposite:

Type 2 GRS-type “pigeon blood”
ruby ring from Madagascar,
4.04 ct. GRS2009-031560.

Top:

Necklace featuring 21 unheated
Type 1 GRS-type "pigeon blood"
rubies (42.24 ct total weight) from
Mozambique.

GRS2016-028033. GRS Collection.
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Research

Ruby qualifying for GRS-type “pigeon blood”
must contain relatively high chromium (Cr) con-
tent of approx. 0.3 to 0.5 wt-% (or higher) and
none or very low to medium iron (Fe); while the
ratio of Cr/Fe is greater than 1 (individual face-up
color and fluorescence-corrections are also
applied).

Type 1- GRS-type "pigeon blood" applies to all
marble deposit ruby. They generally exhibit
a medium-strong to strong fluorescence when ex-
posed to UV light (365nm) due to their high chro-
mium (Cr) concentration and low iron content (Fe).
Some non-marble deposit ruby with subsequently
higher iron concentrations may qualify as Type 1 -
GRS-type “pigeon blood”, providing they exhibit a
medium-strong to strong fluorescence.

Type 2 - GRS-type “pigeon blood” applies to all
other rubies that properly face-up in appearance
but display a medium or less fluorescence when
exposed to UV light (365nm).

Visit www.pigeonblood.com
for more information.

GRSE! “£8Mm4T” 2 8Y
Type 2: GRS-type "pigeon blood" Ruby
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The GRS-type “pigeon blood” label is not
granted for:

Rubies with dominant quality issues such as
apparent color zoning,

windowing or disturbing inclusions
Beryllium-treated rubies / H(Be)
Lead-glass-filled rubies

Rubies with more than minor residues from
heating H(c) and H(d)

Synthetic rubies

4
4
L 4

4 4

* 4
GRSEI“GSML” XA~ Sources from which GRS-
HEIE type “pigeon blood” rubies

may originate from:

- WEF
- i - Afghanistan
- SIANNHTI - Burma (Myanmar)
- BEt® + Madagascar
. EEREE - Mozambique
- BEEL - Tajikistan
- BEREMER - Tanzania

« Vietnam and others

[=] s [
HiEIQRY, MBI RERH

“B8IMLT” R AIIM
Scan for a video of world-record

E . "pigeon blood" ruby

AR LA EANEELN Twinning seen in rubies from Mogok, Burma (Myanmar)
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Top and opposite page:

Example of a non-Burmese ruby exhibiting
strong fluorescence (opposite).

This particular stone is a 8.35 ct unheated
ruby from Tajikistan.

GRS Collection. GRS2013-078486.
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GRS 2
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xR

GRS-type
“ROYAL BLUE”
Sapphire

pist

‘BER AERLEEREFTASHMOEA
BA,EHFELBAUERMNENTE=Z TR
BAEETAENME, AETRBTFIAMETINE
FEHo. GRS F1996 FHRFLIGRSE “EFIE”
RIFEXIEETEREEINERZR, ES
‘EEFEERATEUR AZTRER
HEENITEIRE,

Heritage

Rich with regional history, this color description
is traditionally applied to the finest colors of
Sri Lankan and Burmese (Myanmar) sapphires
but recently also for sapphires from Madagascar.
GRS first introduced the color term GRS-type

“royal blue” in 1996 to the gemstone market, es-

tablishing a standard for the trade, auction
houses and end-users.
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GRSE“EXE" HAHBEM. IBMEXFRE
BNEREMERA,

REWHN GRSE‘EXFE"NERA, “HER:
K MEEFMAMEZ R IAMGFMRARD.

T4y

HN5IAGRSAREB‘EEE” MRZTHY, B
ZEBERASLE1998 F 2 B “Magnificent
Jewels” HAEERHM—X Van Cleef & Arpels
RRBEERIEF (JHM636, GRSEES GRLIT12003),
BNES$ X, GRSE“EEE"—HEM AT EIT
B, T RHMERERXA,
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Definition

Royal blue describes sapphire with a range of me-
dium-strong to strongly saturated vivid blue color
that originate in metamorphic formation.

Sapphire qualifying for the “royal blue” desig-
nation can be found in various locations around
the world such as Sri Lanka, Madagascar and Bur-
ma (Myanmar).

Publications

The first auction house publication using the GRS
term “royal blue” was Sotheby’s Magnificent Jew-
els St. Moritz, February 1998, for a Van Cleef & Ar-
pels ring (Lot 636, GRS report No. GRL9712003).
Today GRS-type “royal blue” designation has be-
come the industry standard and has subsequently
been adapted by other laboratories.



rE:
GRSE“EXE"E=EA,
FEHRREE, 12.045% 4,
GRS2012-021443,

Top:

GRS-type “royal blue”
sapphire from Sri Lanka, 12.04 ct.
GRS2012-021443.
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MR RIFHCGRSE“EXTE"MNERA, UH~H
TRERFREEN Ko

UTHEERR, FREFAGRSE‘EEE":

- BERES, MAEEH AEXAEREY

- ZRERERE (BERREZNHEBETF, BFRK
FREEAAR), W B RE.
HMNRBEIENEEA

- ZBESE(PHT) &8, &Y
BRI A BILL IR H(Be)

- AREEA

Research

GRS-type “royal blue” sapphires derive from meta-
morphic and pegmatitic geological origins.
The GRS-type “royal blue” label is not granted for:

« Sapphires with major quality issues
such as apparent color zoning, window or
disturbing inclusions

- Basalt related sapphires (high Fe** concentra-
tions) that often have grey or black extinctions
such as sapphires from Thailand, Australia or
West Africa

+ Sapphires that have been high temperature
and high pressure treated “PHT”, diffusion
treated or beryllium diffusion treated sap-
phires “H(Be)”

« Synthetic sapphires




(=] (=1

[=]

HEILQREG, MBI RERM“E
FEER AN
Scan for a video of a world- record

"royal blue" sapphires

REEANTREL AR SY Rutile needles seen in a sapphire from Sri Lanka

wE=
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GRS 2

BEA

GRS-type
“CORNFLOWER”
Sapphire

igd Heritage

‘REH—RBHLEA, SERLGERENE R 4 This color term reflects important historical

KRR BEEEHIEE.GRS F 1996 FLL GRS roots, traditionally describing the finest color

BOREHFR BUANEEGRNEIIZREHASIA range found in sapphire from Kashmir (India).

Wi, ES ' REHE ERATALR ARTR GRS introduced the color term GRS-type

REHBENIT BT, “cornflower” to the gemstone market in 1996,
setting a market standard for the trade, auction
houses and end-users.
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GRSE“REFR” . AHEEBMEREFRE.
RENSHLANFARAECIINNETA BER
BEeRMEMBELAE, NRRKEITHREX

EHRE ERKITIAEHT, REFNAREER

"ENEW.

REWFNGRSE‘REFE" NERA, FHEN
2K, MEEFMADEMPF M. FEZRRENE
AT KR

T4y

75 GRSE “REFE” MIIX@E»:
Peretti, A.P. (1997) Corundum Where and Why
Momentum 1997 3124

!
GRSE “XEHE
BER

Blue GRS-type “cornflower” Sapphire

34

Definition

Cornflower describes sapphire with a color range
of medium to medium-strong blue saturation
and which displays its iconic silky soft, velvet-like
appearance. Sapphire with a strong blue satura-
tion and dominant silky appearance is graded “In-
tense cornflower”. When illuminated in direct spot-
light, the color-appearance is greatly enhanced.

Sapphire qualifying for the “cornflower” de-
scriptor may be found in various locations around
the world like Madagascar, Sri Lanka and India
(Kashmir).

Publications

First publication of the “cornflower” blue concept:
Peretti, A.P., 1997. Corundum Where and Why. Mo-
mentum, 1 March 1997. 24.

B
GRSE! “RIBREHE"
BEHR

Blue GRS-type “intense cornflower” Sapphire



tE:

GRSELRIEXERE BEXRIEN,
B12.195% 4, EHE=F,GRSUHE
§8,GRS2013-083270,

Top:

Blue GRS-type “intense cornflower”

sapphire ring, 12.19 ct from Sri Lanka.

GRS Collection. GRS2013-083270.
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GRSE“REFE"EXAMNIMZAAUE L4,
2HARBERNMEEN TN ATAHRANESYR
WL FLAFIIMDBRRFHR FAEEE
AN ETRHBEHK (Fe) MK (TH o RAKERR
SEMFMEF~NERE, ESERIENERHER
BYRERER, CETRBFELEBEAYIA
R, BRI E S AN,

UTHEERR, FeRETACGRSE“REFHE":

- BERRS, MAEEH AETHAEREY

- ZRERERR (BERREZNHKEF,
EERABEBEANR), IF-BRE.
HMNRBEIENEEA

- Z5ESE (PHT) & &, 29
B ERARY BMALE H(Be)

- BREER

Research

The soft silky appearance of “cornflower” sapphire
is the result of evenly distributed, fine needles and
small particles in the crystal that scatter and re-
flect light evenly. All blue sapphire is colored by
iron (Fe) and titanium (Ti). The alternating color
bands of blue and white with colorless zones, typ-
ically observed in Kashmir and Madagascar sap-
phires add to their allure by furthering the even
distribution of color.

The GRS-type “cornflower” label is not granted for:

«  Sapphires with major quality issues
such as apparent color zoning, window or
disturbing inclusions

- Basalt related sapphires (high Fe** concentra-
tions) that often have grey or black extinctions
such as sapphires from Thailand, Australia or
West Africa

« Sapphires that have been high tempera-
ture and high pressure treated “PHT", diffu-
sion treated or beryllium diffusion treated sap-
phires “H(Be)”

+ Synthetic sapphires
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YL BRI R

HEE

“OLD MINE / MUZO GREEN APPENDIX”

Emerald

pist

SBRIR—EU B/ BRE REASFELLT
HEBRR ERNEE, GRSTF 2015548 GRSHE ©
Ei/BREMR BUAEETERDHFSIAN
T, ESXBANERANETAWR ARITRER
ENT BT,

‘BPREHCHISESNESEZTK, T5F
RHFEEEHEHNMZNRRESE.ZEHE.
HARBEERENEER, HATHREZEAMIT
it

SRR : Sauer, J.R., 1982. Emeralds Around The World 8 1. 24 MA
F:J.R. Sauer..

Heritage

This color term describes the finest color range
found in emeralds of Colombian origin. GRS in-
troduced the special “Old Mine / Muzo Green Ap-
pendix” onto the gemstone market in 2015, creat-
ing a market standard for the trade, auction hous-
es and consumers.

“Muzo is the most famous of Colombia’s em-
erald mines. It has produced stones of matchless
beauty for more than a thousand years. The rare,
fine, saturated green crystals sometimes found
there are the yardstick by which all other emer-
alds are judged.”

Source: Sauer, J.R., 1982. Emeralds Around The World. 1st ed.
Rio de Janeiro: J.R. Sauer.
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GRSE “Ehi BREWR" S, BEEFTFHAE
IR ERA ‘HIRER” R, FEFELITE
BER.FETRITENEGE, HGRS TARMES
BRRMRMUATITE:

“ILBABIEM . & 8.35 RIUMESE, BBREN
RAEBRT REFNRAESENEE.ZEHE
BREFNERBRABRE ("), FENLRE

B “ER"HER”

FUHRFARFE LT H~HESRNBERRNEABHE
EARAEFER - X.

K12 GRSEL ‘N /BREMR” HSH
HER, FHSERSCLTNT X, flnig
& (Muzo). BEIEH (Coscuez). &FXR
(Chivor) SRE#HT (Cunas)

UTHEER, FRREWH GRSE
B/ BREMR:

- THEHEETH, AANHEREY

- mERRS, HEREPEREFAPENNTLE
- REFAEREDHREIOFIL

- BEREEREMWACLESHENRE

- BRENHEENREINEVYRNEE

BRAENIEIE, BN www.muzo-green.com

T4

GRSE “BREZ” —HEARTF 2015 FRERHEE
TH45IAB (38190,
GRS#SGRS2014-103592),
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Definition

Our “Old Mine / Muzo Green Appendix” describes
emerald originating from Colombia with a strongly
saturated vivid green color range. Qualifying em-
eralds receive an appendix to the GRS gemstone
report with comments as follows:

“This vividly saturated emerald of 8.35 ct is
reminiscent in hue of the varieties displaying the
legendary colors found in the world renowned
Muzo mines. They are formally described as
“Muzo Green” (*) and commonly known in the
trade as “Old Mine” emeralds.”

*This appendix indicates the specific quality and
color for emeralds from various Colombian mines;
however, it does not specify from which particular
mine they were found.

Emeralds qualifying for the “Old Mine / Muzo Green
Appendix” title can be found from a variety of
Colombian emerald mines such as Muzo, Coscuez,
Chivor or Cunas.

The “Old Mine / Muzo Green Appendix” title is not
granted for emeralds with:

- Dominant quality issues such as apparent color
zoning, windowing or disturbing inclusions

« Low quality minor to moderate and all moder-
ate treatment grades

« Surface cavity fillings

« Irradiation, coating or other color-modifying
treatments

« Obvious and disturbing non-enhanced clarity
features

Visit www.muzo-green.com to learn more.

Publications

The first international auction house publication to
use the GRS term “Muzo green” was in 2015,
(Lot Nr. 190, GRS Number GRS2014-103592).



i
% B BREMR” HMSH
S WEFRIER, B 570 5%
AL, T /% B R AR 3o GRSUK L
o GRS2016-028509,

Top:

Colombian emerald ring 5.70 ct,
no indication of clarity
enhancement with “Old Mine

/ Muzo Green Appendix”. GRS
Collection. GRS2016-028509.
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HBENBETENE(C)RIA(V). RS
B/ BRENRWESE, FESHK
R F D f — R EMET Xa9E
BENB

LT HSREHREMARN=AREY
— @R (ER) RH/NS8 (K48) BRE
(%&H8) o

GRS &%} “Efecto Aleta de Mariposa”
(MRSBRLRL) B &R 79

thoh, BB RINUFFEMM LR, BH
FXHMPFIERNELERN R (BIBIR) Fri&
o iE (BBML) BB B R, GRSTFZ GRS
B “Mariposa”, BEDFE I FiBHY “BHR” .

Research

The main cause for color in emerald is chromium
(Cr) and vanadium (V). “Old Mine / Muzo Green
Appendix” emeralds are rich in their chemical
concentrations and thus have a comparatively
high content of Cr and V when compared to
emeralds from most other localities.

Colombian emeralds mostly contain distinct
and typical three phase inclusions consisting of
tiny crystals and a gas bubble in liquid.

GRS reports describing the “Efecto Aleta de
Mariposa” appear as:

Additionally, this particular emerald displays
a velvety appearance caused by a rare growth
phenomenon described in the literature as
“butterfly wing effect”. Theses stones are given
the designation GRS-type “Mariposa”, referring to

the Spanish word for butterfly.

2RINR WFELTEHIRHRNEY . “GINR"ZHS

ESiZ0 N e i ok E e

Inclusion photo of a Colombian emerald displaying
the “Efecto Aleta de Mariposa” or “Butterfly Wing Effect”,

a growth phenomenon producing a special pattern.




BRI E ) A 3-phase inclusion found in a Colombian emerald

L QRIY, MEMEFAN LHBIRY
SHe L 18 BT 75T

Scan for a video of a helicopter tour

to the Colombian emerald mines

—WEHE LT AE B4R




E:
GRSEL“REE”, TiRta A E B RA, @7 5% A,
FEREZF.

THE:

GRSE“4 ", BR MM ERER, @705,
FERE=ZF.
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Top:

GRS-type “Sunrise”, unheated padparadscha
sapphire, +7 ct from Sri Lanka.

Bottom:
GRS-type “Sunset”, unheated padparadscha
sapphire, +70 ct from Sri Lanka.



GRS #
“}%Hﬁ” & “&
I;H »

HEAEEER

GRS-type
“SUNRISE” & “SUNSET”
Padparadscha Sapphire

igd Heritage

RN ER—MEEBHEZEMEREEA, £4  This fancy color sapphire variety has far reaching
TRIEFERIEESHLBZENERA, roots in SrilLanka, traditionally describing sapphires
“PAMHRIE” —EH B RIE “padma”, BIEHE with a distinctive color balance of orange and

ZEERNMLOE, BNtEE RE" N “Y MR pink. The term “padparadscha” originates from

DREZUNMBENMLE, 20174, GRSH the Sanskrit language as a word play on the color

— S MM E A NGRSE “Er” KGRSAE“ of Sri Lankan lotus blossoms (padma); but also,

B the orange and pink color mix observed during a
sunrise and sunset. In 2017 GRS further separated
these padparadschas into more specific GRS-type
“Sunrise” and GRS-type “Sunset”.
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“DAMEIIE”  RIe T, MABEEENER
TE(BF) MELHBERME, FNRER
RERUEREEMNALENEERERG, 92
REFRBBELE"—7,
GRSE ‘BRI ENEDRER. HIBNEMTH
BHMHBEIE, fl: BHIE (GRSE
“REE")
GRSE“SMH” MHMEFER BEANEMEMLL
BHMEENIE, 6 MIEE (GRSE
“B”),
MAMERENMERE, RESEBENHN
dETEREURENERIR, 15 TaERIT
ERHMMIE",
UTHEBERA, AR EEFN “BBEAIE:

- mARRS, EHEET . AEXBEENESY
- BT R ERET BMAETR H(Be)
C HALABERBEREERNE

/E&FHE (color modifier)
- ERERR

$m:

T GRSEL“H MMM BEERA,
F18.00 524, 7= B SAMETNEE (Didy) o
GRS Ui S GRS2013-023719,
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Definition

GRS awards the usage of the term padparadscha
to fancy sapphire of all origins providing they pos-
sess the right color balance, the right intensity of
saturation and are either spared from thermal en-
hancement or conventionally heated only.

GRS-type “Sunrise” describes padparadschas
with a medium weak to strong saturation of pre-
dominantly pink with orange color; for example:
orangy-pink (GRS-type “Sunrise”).

GRS-type “Sunset” describes padparadschas
with a medium weak to strong saturation of pre-
dominantly orange with pink color; for example:
pinkish-orange (GRS-type “Sunset”).

Pastel colors with weak saturation may still be
awarded the padparadscha identification term
providing both orange and pink color compo-
nents are still present and the saturation is not
overly weak.

The descriptive term “padparadscha”
granted to the following sapphires:

is not

« Sapphires with dominant quality issues such
as apparent color zoning, windowing or dis-
turbing inclusions

« Evidence of diffusion treatment or beryllium
diffusion treatment / H(Be)

« More than faint brown or yellow color
modifiers

« Synthetic sapphire

Opposite:

GRS-type “Sunset”, unheated padparadscha
sapphire, 18.00 ct from Madagascar (Didy).
GRS Collection. GRS2013-023719



TI%)

(Record-breaking Rubies Discovered in
Didy, Madagascar), {Contributions to
Gemology), 20134 58 /#1380 — %K Kk—
TR RLRE 18.00 52HIH GRSE“SFR”
LELV BRI

ERELF2011F 118 “EWHKERFEZEHIF",
2720 « HIGRSF2010438 4B A HHIEP
(IREHS GRS2010-031096, EiFHS536)
BRA—F14.65% R AMMAAIE (“RIBIBNIE")
FEFE=FR BENENLE, TALETR,

AL ELL 2016 &, M 407 BIIGRSTF 20114
TH25 BRHMIES REHSGRS2011-
074319), EA—M 6.18 IR EERAM™
BHE=ZF, TARETR,

Publications

Contributions to Gemology, No. 13, May 2013, Re-
cord-Breaking Rubies Discovered in Didy, Mada-
gascar - featuring a world record 18.00ct GRS-
type "Sunset" padparadscha .

Christies - Hong Kong Magnificent Jewels 2011
- Lot 2720. Also accompanied by report no.
GRS2010-031096 (Award No 536) dated 4 March
2010 from Gem Research Swiss Lab stating that
the 14.65 carat natural padparadscha is of Sri Lan-
ka origin, orangy-pink colour, with no indication of
thermal treatment.

Sotheby’s - New York 2016 - Lot 407; Accompanied
by GRS report no. GRS2011-074319 dated July 25,
2011 stating that the 6.18 carat padparadscha sap-
phire is of Sri Lankan origin, with no indications
of heating.
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W5 Research

MEFHREGEAMLEEN, SEA2UMOEIE  Chromium chromophores in the corundum in
ERENEE, combination with color-centers produce a combi-
nation of pink and orange colors.

MABENSE(85%)

Pinkish-Orange Sunset

BRI RS (BH)
Orangy-Pink Sunrise
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GRS #

((%—\3%@”

TERERA

GRS-type
“HONEY-COLOR”
Chrysoberyl

pist

EREANEXEZT “chrysoberyl” FEFEIE
B “chrysos” & “beryllos”, Big“—F&B8 &
RBE CEZTARCAANNEE, ZAE M
BR” R o

GRST2003F EEIGRSE “BEHER" —37, LA
Rl RERARBERRREREREAMEN
B IHERYRR.

Heritage

Chrysoberyl originates from the Greek words
chrysos and beryllos, meaning “a gold-white spar”.
It is the most well-known of the gemstones dis-
playing a cat'’s eye effect.

GRS first introduced the color descriptor GRS-
type “honey-color” in 2003 to define the finest
range of color for cat’s eye chrysoberyl in refer-
ence to the more common term “milk and honey
effect”.
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GRSE“ERE" WATREAEFEMUNEE
&, EREREFEH, HREFMEIBRYL.

TI%)

GRS F 2003 FEYHKRA “BER” —ia, 8
XS RAMBARTSIA, AELTFERZAERR
HRTIEE R SR EANITEIT M,

Bl F

## Bonhams “Fine Jewellery & Jadeite”,
2007 £ 11 B, ¥4 123 —§1 35.62 5HL.

Bl 4.9 AETIHENEZEGBGRSE “EREE",
BRERPZEREZZTATAREBIER, REFS
GRS2007-080409,

EENELMMKERBREN", 2015544,
Hm1608 MEWRHFZME 24.15 RHNERE
BEANKAGEE (GRSE“ERE”), TARL

EFR, IREHS GRS2014-105858,
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Definition

GRS-type “honey-color” describes chrysoberyl
with a medium saturated greenish-yellow; trans-
parent to slightly translucent in appearance dis-
playing a distinct cat’s eye effect.

Publications

The color term honey color was introduced by GRS
in the early 2003. It has since been referenced to
by the leading auction houses and has become an
industry standard for describing the finest cat’s
eye chrysoberyl.

Bonham’s Fine Jewellery & Jadeite, HongKong,
November 2007, Lot 123. A 35.62ct sold for over
$49,000 USD greenish-yellow colour, GRS-type
“honey colour”. The report also states that the
cat’s eye chrysoberyl has no indication of thermal
treatment. Repor t number GRS2007-080409.

Sotheby’s Magnificent Jewels & Jadeite, April 2015,
Hong Kong, Lot 106. Stating that the 24.15 carat
cat’s-eye chrysoberyl is natural, greenish-yellow
(GRS-type “honey-color”), with no indication of
treatments. Report number GRS2014-105858.



@A:

GRSE “EHE @ HIRE
FREIEIF, T4.0857
I, GRS2016-0383500

Top:

GRS-type “honey-color”
cat’s eye chrysoberyl ring,
4.08 ct. GRS2016-038350.
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BRINMNESR, REEZTARENNAE. &
TRRFIHREREY; IBTEF Y, 35T
CHIBREE AL+ EINE L, BRI 5T tH B AL IR
&, JRED IS AR R
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Research

The cat’s eye effect is formed through fine tubes,
rutile needles or small micro-particles within the
crystal, that when properly cut, aligned on the
c-axis in a semi-spherical form (cabochon) may
produce a single cat’s eye ray, also referred to as
chatoyancy.



Bt QREY, M E X F I AR R I AL 57

Scan for a video of a cat's eye effect
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GRS 2

RLESRG U

I8 /R
axE=

GRS-type
“PARAIBA-COLOR”

Tourmaline

pist

GRSE“MIFBEE" E— N SHEEXNITER
18, RE1980 FAXRTEAMUFEMNELRAN S
MEEHFELHKERRNEAWEE, ALl F
—FHIAEL PR B R R E R,

HfF, WinifR B AL 2 AR =M R AFMN AR
NEZERREBMIETAS4LNEREE,

Heritage

GRS-type “Paraiba-color” is a location-referenced
description linking the gemstone to the discov-
ery of copper-bearing tourmaline in the state of
Paraiba, Brazil during the late 1980s. The site of
its first discovery led to this type of tourmaline be-
ing known as Paraiba early on in the trade.

Since the discovery of the original deposit, fur-
ther findings have yielded copper-bearing tour-
maline in the neighboring Brazilian state of Rio
Grande do Norte and on the African continent in
Mozambique and Nigeria.
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GRSE“MIIFEER” . AEACKH AR, MIEER
EFHRRNEE,

FRAEE (Cu) BE, Fig/tt, RESELUNER
REGLHSEIRE, BR8N S GRSE “HALf
Be” T, Mk ‘S0 WEHE, 2KS GRSE®
BERE” MSUETHBMITREARRNEE.,

TI%)

GRS F 2009F5A HM£KEMH . EEERMNT
REENEFEEXHEB——/Contributions to
Gemology), 98, BIES X, GRSE “tAHI 7
Be” ElALARERBEZITEREEGEN
BN,

HEESR:

EBHE 2013F108 ‘WK EREREH”,
1783, —HE 4.52 Ti. 2 MALIBIENE
EMIBFLL 2.7 FETAY (ERHE 6 TET),
F3IAGRSIEP (IREHMSGRS2013-078242) i
HBEEEIZMIRES (GRSEEXE) ",
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Definition

GRS-type “Paraiba-color” refers to a color descrip-
tor only and does not indicate a particular origin of
the tourmaline gemstone.

All copper (Cu) bearing tourmaline, irrespective
of origin, which possesses the right mix and
tone of green and blue may qualify as GRS-type
"Paraiba-color”. The most “vibrant” of these hues
earn the GRS-type “neon-color” title, notably due
to their electrifying neon-like display of color.

Publications

GRS published the most comprehensive litera-
ture available to this point about copper bearing
tourmaline in May 2009, “Contributions to Gem-
ology” No. 9. Today GRS-type “Paraiba-color” has
become an industry standard phrase for tourma-
line color identification by the trade and leading in-
ternational auction houses.

Auction Spotlight:

Sotheby’s Magnificent Jewels & Jadeite, Hong
Kong, October 2013, Lot 1783, 4.52 ct heated Af-
rican tourmaline fetched over $27,000 USD (over
$6,000/ct) with GRS2013-07824 stating “vibrant”
greenish- blue, GRS-type “neon color”.




EiiN
—REEBEMNT X (8
RREH) HARBENE
BUMnfE BEFRE
BRI BENELHSE
NEBAE BESSEL
BEKERER,

LHE:
—1BA GRS B “tAI R B
& BEMNIER.

e

Opposite:

A spectacular hand specimen
with a color-zoned “Paraiba”-
tourmaline from the Batalha mine
(Heitor shaft). Note: Only very
small portion of the tourmaline
show the desired blue “neon”-
color. Tourmaline on rock matrix
with citrine and quartz.

Top:
GRS-type “Paraiba-color"
tourmaline featured in aring.
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R FEIME, GRSE “HAFREE”
—EREEM, EBFHREAME (CUBE,

{2 GRSE“MAFREE” BENTIEHETE,
BAENAEEENSHERS. . BEetR=Em, B
REFEIFNAREE N EUFERD LHE
FE.E5 (Ca) WIS EEENREIRIRISGRS
B FBER” S,

KEBS GRSEL“IHIUREBE @™ BEHEMMARMMALL
BLUHRETER (Mn)ERNEE, Ak REARL
ENEEARRBRBZEENE R

Research

In terms of origin and chemical composition, GRS-
type “Paraiba-color” includes all copper (Cu) bear-
ing tourmaline irrespective of their origin.

Copper is the key element which lends its dis-
tinct coloration to this variety of tourmaline. Cu-
prian-elbaite tourmalines from Brazil contains the
higher ratio of copper. Thus, they can generally be
found in more vibrant colors, yet in smaller crystal
sizes than their African counterparts. Slightly mod-
ified chemical compositions that include calcium
(Ca) bearing "Cuprian-Elbaite Liddicoatite Tourma-
line" may also qualify as GRS-type “Paraiba-color”.

Most GRS-type “Paraiba-color” tourmaline has
been subjected to thermal enhancement in order
to suppress their purple color component caused
by manganese (Mn). Specimens that have not
been exposed to heat treatment are highly cher-
ished amongst collectors.
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GRS #&%ii1/GRS COLOR TERMS

1987F K LAH] /Up to 1987
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Heritage and origin concepts

The major role of an auction house may be understood in
selling heritage jewelry from kings, celebrities, film stars
as well as the promotion of the origin concepts (Burma
premium).

KEER/Timeline

2005%/2005

7 RFAGRSHEE

GRSH)IT &2 M H At = BRI, LIRIBEERHLH 5|
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The trade adopts concept

The concept first enters the global terminology of other

major labs. Initial reports from those labs appear in the
auction catalogues the world over.

1998%/1998 2012% 2015%/2012- 2015
GRS“S8M4T" R “SEE" R EEHRRHRTIIA RPH MR SEE MERHREH
HAREHEERSIAGRS ‘MR EEE" ZHEAEMNL" R EXFEFENL R TEREET

EERE, H5IAT “MI"—i7

AEEL | 1998568 | f£3 | A Very Fine Ruby Ring (I

EEMLRAIEF) | GRLIS04015

[p8%Ei=k

Important lots sold with "pigeon blood" and "royal

blue" label

Significant objects at international auctions are sold with
"pigeon blood" and "royal blue" label.

B MFEZAEGRSIBENSIANZEREZH, MK

HRMERRERZ £

First ever "pigeon blood" and "royal blue" reports at

auctions

First "pigeon blood" and "royal blue" gemstone reports
appear in auctions catalogues on GRS reports using

terminology "pigeon blood" .

Sotheby’s | Jun-1998 | London | Lot 140,
Very Fine Ruby Ring | GRL 9804015

These terms never appeared in any auction cata-
logues prior to the introduction by GRS to the world of

gemstone reports.
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Pigeon blood colour grading for rubies other than Burmese
origin (Mozambique) successfully auctioned

First GRS-type "pigeon blood" ruby with Mozam-

bican origin was sold at a international auction house in
Hong Kong. The 20.09 ct ruby was sold for HK$ 15,930,000
(approx. US$ 2M).

20175 11B/November 2017

BB FITER
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Subdividing GRS-type color terms

With GRS’ color terms gaining international popularity,
other organizations eventually introduced variations to
their service portfolios. This created uncertainty due to a
sudden influx of color term variation. GRS encountered
this uncertainty by further subdividing GRS-type color
terms to more accurately pinpoint color saturation levels
within a color term range.

2015% 118/November 2015

GRS1R(E EE AN

GRSEHI), INARIZU “EE HRNEERR, FRIE
BeM=itEN—%k (A MNRAENSR
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GRS raises the "ethical" argument

GRS emphasizes their position regarding the more

"ethical" approach of an independent use of origins and
colors (e.g. ‘special color’ grades for all origins).

2015% 11B/November 2015

S AR (Trademark)

GRSIBGRSE! “88M 41" RGRSE “2 FIE”
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Trademark

GRS trademarks their GRS-type "pigeon blood" (May
2015) and “royal blue” terminology.

2015% 118/November 2015
HttSLRFTHARHEIZE

Other laboratories harmonize their interpretation.
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GRS Gemstone Awards

Special Comment

Some gemstones are rarer than others and pos-
sess exceptional properties when compared with
those in our database. Such qualifying gemstones,
subject to GRS’s discretion are given a short writ-
ten "Special Comment" about that specific gem.

Platinum Rarity Awards

GRS researches the rarity of gemstones and com-
pares their rarity to those recorded in our data-
base. These comparisons are made against more
than 20 years of data from GRS and 25 years of
auction house results. Depending on a gemstones’
relative rarity and value, and subject to GRS’s dis-
cretion, we designate a Platinum Award classifica-
tion as either “Important” or “Magnificent”.

A gemstone’s unique properties are de-
scribed on an appendix page with its descrip-
tive rarity comment. Award reports are identi-
fied by a unique award number appearing next
to the GRS Report number, the award hologram
sticker and a customized award report cover.

New: Augmented Reality (AR)

Platinum Award Book

Dedicated to the most beautiful and valuable
gemstones and jewellery masterpieces. This is an
award folio with important historical, technical and
additional interpretations expanding on the GRS
Platinum Award reports. It expands on the unique
qualities of the featured gemstone.

GRS is the first laboratory to present augment-
ed reality (AR) with a gemstone premium report.
AR is used to convert images into video clips, for
example, to demonstrate from which environment
a stone was mined. Simply download the "GRS AR"
mobile-phone app from the App Store (iOS) or
Google Play Store (Android).
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1. FFEHHITFFApp Store (i0S) HGoogle
Play@is (R=) A

2. #3 “GRS AR” APP

3. TEMRREAPP

4. FBAPP, AL TE R, B A W EIE IR e s

[m]#S[w] S#—460, THGRS AR ARER
[ Scan to download
E the GRS AR app

GRS AR App -
Augmented Reality [AR] Example

Try out the GRS AR app using your iOS or Android
device. Simply follow the step below and experi-
ence the power of AR.

1. On your mobile device open the App Store (i0S)
or Google Play Store (Android)

2. Search for "GRS AR"

3. Download and install the app

4. Launch the app and scan the picture below and
see the ring turning
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COLOR STABILITY TEST '

Lt GRSEAMHERENBRBREEITHEMEN

Top: GRS' custom built and fully automated and stan-
dardized color stability test device
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Color Stability Testing

Color fading is a natural phenomenon observed in
certain gemstones, particularly with orange to yel-
low sapphires. This reversible phenomena occurs
when the sapphire is exposed to a certain type of
light. The light sources emission energy will even-
tually induce a color-change effectively reduc-
ing the yellow or orange component of that sap-
phire. For example an orangy-pink Padparadscha
sapphire can change to a pink sapphire color. The
original color can be reinstated after irradiation ex-
posure to a particular light source such a as long-
wave UV-light.

GRS developed a proprietary color stability test
in the form of a fully integrated light box testing
facility. This is the first fully automated and stan-
dardized color stability test which can charge,
discharge and then recharge a client’s gemstone
whilst accurately documenting each occurrence.

This elective test can be performed in addition
to our standard service.

Sapphires where the color-stability test was
not applied will bear the following comment on
the GRS report: “Color-stability test not applied”.

Sapphires where the color-stability test was
applied, without fading observed will be marked:
“Color-stability test applied with no indications of
fading".

Sapphires where the color-stability test applied
with fading will be marked: “Color-stability test ap-
plied with indications of fading”.

Sapphires that show fading will not qualify
for GRS-type color grades (e.g. “vivid”) and will
not have their ID indicated as “Padparadscha
Sapphire”.
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Top: Adolf Peretti being featured in "Mise au Point", a Swiss TV programme about the fascinating journey of a ruby
from the mines of Mogok all the way to our GRS laboratory in Switzerland, December 2016.
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More about our CEO

Dr. A. Peretti earned his PhD for “Mineral Forma-
tion in the Alps” from the Institute of Mineralogy
and Petrography at the Swiss Federal Institute of
Technology - ETH in Zurich, Switzerland. He also
received an award from the University of Zurich for
his masters’ thesis “Tectonics and Metamorphism
in the Alps” with distinctive acknowledgment by
both the British (FGA) and German (FGG) Gemmo-
logical Association.

In 1996 he founded GRS - an internationally
recognized independent gemological research
laboratory. Dr. Peretti’'s numerous professional
achievements have been lauded by the Europe-
an Federation of Geologists (Paris, France) where
he was awarded the distinction of European Ge-
ologist - 2000. Dr. Peretti’s ongoing laboratory
research includes expeditions to mines, inspect-
ing cutting and treatment centers, plus collabo-
ration with major universities and research scien-
tists; earning him recognition as one of the world'’s
foremost expert gemologists.

A prolific writer, his published research ap-
pears in Contributions to Gemology, a publica-
tion of GRS plus internationally recognized jour-
nals including Gems & Gemology (USA), Journal
of Gemology (GB), Australian Gemologist (AUS),
Neue Zircher Zeitung (Switzerland), Contribu-
tions to Mineralogy and Petrology (GER), Earth and
Planetary Science Letters (NL), American Mineral-
ogist (USA) and other mineralogical publications.
His work has also been featured on Swiss and oth-
er European television programs.

GRS Laboratory reports on important gem-
stones signed, Dr. A. Peretti have been referenced
in catalogues of major auction houses in New York,
Geneva, London, Paris and Hong Kong. Current-
ly he serves as director and owner of GRS Swit-
zerland, France, USA, Hong Kong, Thailand and
Sri Lanka.

In 2015 Dr. Peretti discovered a new mineral,
Perettiite-(Y), in Burma (Myanmar), which was
named to honor him.
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Contributions to Gemology

GRS research publications on a variety of gem-
stone topics are available for viewing, download-
ing and purchasing online in the Contributions to
Gemology section of GRS website. All research,
findings and publications are produced in-house.

Visit: www.gemresearch.ch/shop
for a complete listing and ordering information to
purchase hard-copies.

Other Publications

Pigeon Blood Valley
On the Trail of Mogok’s Famed Burmese Ruby

The Belgian journalist Thierry Falise together with
Dr. Adolf Peretti collaborated on this mesmerizing
book about Mogok, digging deep into the history
of this fascinating valley like no other publication
has ever done before. Created in English, French,
Chinese and Burmese, all profits of the book are
donated to benefit children suffering from HIV in
Mogok and Burma (Myanmar).

Magnificent Green
On the Trail of the Legendary Colombian Emerald

A fascinating journey into the Colombian emerald
world told by its own people — miners, patrons,
cutters, brokers and jewellers. Illuminated through
the double prism of photo-journalism and gem-
mological expertise, an exclusive exploration of an
enthralling history illustrated with stories from roy-
al collections, international auctions and top jew-
ellery houses.

Visit: www.gemresearch.ch/shop for your own
copy of this charitable donation.
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GRS Gemresearch Swisslab AG
Baumschulweg 13

6045 Meggen

Switzerland

BBIE [ +41 41210 3131

1R 1 +4141210 3134
swiss@gemresearch.ch
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GRS Lab (Paris)

10 Place Vendéme

75001 Paris

France

FBiE 1 +33148 786 771
E3E © +33 625 942 706

paris@gemresearch.ch
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GRS Lab USA LLC

50W 47t Street, Suite 1001,
New York, NY 10036,
United States

B IE [ +1 646 927 6272

usa@gemresearch.ch

info@gemresearch.ch
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www.facebook.com/gemresearch
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GRS Lab (Hong Kong) Limited
EEPHEFARERTI-83S
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FBiF : +852 2376 3888
hk@gemresearch.ch
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GRS (Thailand) Co., Ltd.

Unit 501-506, Silom 19 Building

Soi 19, Silom, Bangrak

Thailand

FE iE : +66 2237 5898 +66 2000 4628
£ B : +66 2237 5899 +66 2000 6167
info@gemresearch.ch
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GRS Lanka (PVT) Ltd.
471 3/1 Galle Road
Colombo 3

Sri Lanka

8 3F © +94 112 500 666
1% EL: +94 112 599 466

srilanka@gemresearch.ch

www.gemresearch.ch
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www.youtube.com/gemresearch



GRS Global Locations

Switzerland
Head quarter, Swiss branding, high-end research and
development center, close to auction houses

GRS Gemresearch Swisslab AG
Baumschulweg 13

6045 Meggen

Switzerland

T: +41 41210 31 31
swiss@gemresearch.ch

Paris
At the pulse of the brands

GRS Lab (Paris) SAS
211 Rue Saint-Honoré
Paris 75001

France

T:+3314575 54 05

M: +33 6 25 94 27 06
paris@gemresearch.ch

New York
International hub to the American market,
close to auction houses

GRS Lab USA LLC

50W 47th Street, Suite 1001,
New York, NY 10036,

United States

T: +1 646 927 6272
usa@gemresearch.ch

New York

Usw

v

Hong Kong
International hub to the Asian market,
close to auction houses

GRS Lab (Hong Kong) Limited

19/F, Man Hing Commercial Building
79-83 Queen's Road Central

Hong Kong (S.A.R.)

T: +852 2376 3888
hk@gemresearch.ch

Bangkok
Close to the international market
and cutting centers

GRS (Thailand) Co., Ltd.

No.228, 230 Mahesak Road
Suriyawongse, Bangrak

Bangkok 10500

Thailand

T: +66 2237 5898/+66 2000 4628
info@gemresearch.ch

Sri Lanka
Close to the mines

GRS Lanka (PVT) Ltd.

471 3/1 Galle Road
Colombo 3

Sri Lanka

T: +94 112 500 666
srilanka@gemresearch.ch

V@GR Headquarter
Meggen, Switzerland

Hong Kong
cna
Bangkok ¥
Colombo THALAND
SRILANKR
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