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Coloured gemstones are formed during large-scale geological processes
which have shaped the world as we know it today...
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The collision of the Indian plate with the Eurasian continental
plate has produced some of the most important sources for
coloured gems, such as the sapphires from Kashmir and the
sapphires and rubies from Burma, and many more.
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Inclusions should not only be considered as imperfections,
but rather as individual proof and fingerprint of the age and ,
formation conditions of a gemstone!
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Inclusions may also be very characteristic for a specific provenance of a
gemstone, thus being a valuable proof for its origin.

Blue colour zone in a ruby
from Mong Hsu (Burma)
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These sources for coloured stones are often known since historic times and
their gems have been treasured over centuries for their beauty and rarity.
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Mwarasi ruby deposit,
Tanzania
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Near Mahenge, Central Tanzania:
spinel & ruby mines
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Foto: W. Balmer, 2009

The Umba valley, Northern Tanzania

© Swiss Gemmological Institute SSEF




@ Ruby, Sapphire,

& Fancy sapphires:

- \
I"é Trace elements resulting in a wide @

- — range of attractive colours
&= 4' including padparadscha
v.y

Cago®

- The varieties of
=
[ — Corundum: m
— -
L :_‘ -

o

Sapphire




Kashmir sapphire

The Kashmir sapphire mines
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Records of the Geological Survey of India.
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The velvety blue
of Kashmir sapphires

Photos © H.A. Hanni, SSEF

Sapphires from Kashmir contain sub-
microscopic tiny inclusions which scatter the
transmitted light. As a result, these stones often
show a highly appreciated velvety blue colour.
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3799
A RARE SAPPHIRE AND DIAMOND RING, BY ETCETERA
11.01 ct

SSEF Gemstone Report No. 63039
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Lot 3798

A pair of sapphire and diamond
ear clips by Cartier

4.70 and 4.60 ct

SSEF report 62271
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Other sources for sapphire
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Burmese sapphire

Burmese sapphire in a Cartier ring, 18.78 ct
SSEF Gemstone report 62685

© Swiss Gemmological Institute SSEF
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100 ct unheated Sapphire from Ceylon at SSEF

Ceylon (Sri Lanka) is a major source
for sapphires and fancy sapphires
since many centuries. Many old and
historic jewellery contain stones
from the so-called ,Island of Gems"“.
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Origin determination of sapphires

Madagascar

Mozambique
Belt

Sapphires in Ceylon, Tanzania,
Madagascar were deposited in
a large alluvial zone along the
Mozambique belt 255 mio
years ago.

© Swiss Gemmological Institute SSEF
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Origin determination
of sapphires

SAPPHIRE ABSORPTION SPECTRA

The origin determination of
gemmological laboratories
is always based on
scientific analyses (trace
element composition,
absorption spectra),
inclusion studies (e.g.
Raman microspectrometry
and FTIR spectrometry)
and meticulous
microscopic observations.

—+ Absorption

An origin of a gemstone
mentioned on a gemstone
report is always an expert
opinion.
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Burmese ruby

Courtesy of Albion Art collection
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Burmese ruby
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Colour of the ruby

Pigeon blood red

SSEF definition:
Poetical and historical colour term,

describing a saturated and vivid
crimson red colour of gemquality
pink untreated rubies from Burma

sapphire (Myanmar).

The SSEF does not apply this term
to rubies from other sources, nor to
heated stones.

At SSEF stones are compared to
colour charts and reference stones.

© Swiss Gemmological Institute SSEF
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Lot
A ruby and diamond ring, 3.10 ct
SSEF Test report 62246

© Swiss Gemmological Institute SSEF

Mogok Valley

Formation of rubies in marbles of Southeast Asia

© Swiss Gemmological Institute SSEF

Burmese ruby

Very similar formation
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pssible model of formation:

lagoon Precambrian - - - Permo-Triassic
deep
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Detrital ly (including Al and Cr) in a carbonacious
platform (lagoon). Metamorhic reactions result in the
formation of ruby during the Himalayan tertiary oroge 3
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detrital supply
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New sources of excellent rubies in Africa

VN

SSEF

Excellent ruby of 8 ct Excellent ruby of 11 ct
from Montepuez in from Winza in
Northern Mozambique. Central-Tanzania.

© Swiss Gemmological Institute SSEF
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emerald

New Ruby Deposit:
Montepuez in
Mozambique

v
Photo: H.A. Hinni

Photo: H.A. Hénni

Inclusions may resemble those of
rubies from Mogok in Burma

© Swiss Gemmological Institute SSEF
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Emerald from
Colombia
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Colombian emeralds from deposits
located in the green foothills of the
Cordillera Oriental in the Colombian
Andes are the most important source for
this gemstones since the 15th century up
to nowadays.

© Swiss Gemmological Institute SSEF

Lot

Emerald and diamond ring

23.792 ct

SSEF Gemstone Report 58674 & Appendix

© Swiss Gemmological Institute SSEF




Absorption
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a combination of sophisticated analytical
methods and classical microscopic

observations.

Lot 3708
Ring with
Colombian
Emerald
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Pearls

La Peregrina Pearl

SSEF3
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Natural pearls versus cultured pearls

Natural pearls are forming accidentally and without any human
intervention in a wild shell, living in its natural habitat.

© Swiss Gemmological Institute SSEF
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Pearl identification

Natural pearls show
internal structures
which can be
visualized by X-rays
(radiography,

X-ray diffraction,
X-ray tomography).

© Swiss Gemmological Institute SSEF

The relation
between shell and pearl
We can distinguish between nacreous pearls

(with mother-of-pearl) and non-nacreous
pearls (with a ,porcellaneous” lustre)

Melo pearls (Melo Melo)
a marine snail (gastropod

Black-lipped Tahitian pearl oyster . i
(Pinctada margaritifera) iemmological Institute SSEF
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Flame structures

SSEF3
© Swiss Gemmological Institute SSEF 2

Lot
SSEF Test report 59541 & Appendix

Thirty-one natural pearls
from a marine mollusk,
mostly exhibiting a
delicate

flame-structure.

SSEF3
© Swiss Gemmological Institute SSEF =
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Pearl “chanterelle”

© Swiss Gemmological Institute SSEF

© Swiss Gemmological Institute SSEF
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3791

Natural pearls

Lot & lot
SSEF Test reports 61501 & 60296

One neckalce with fifty-five (lot 3786) and thirty-five
(lot 3791) large saltwater natural pearls of matching
shape and fine pearl] lustre.

Their colour subtly varies from white to slightly cream.
Part of these pearls exhibit rosé and green overtones,
poetically referred to as ,the orient” of the pearls.

SSEF 2

© Swiss Gemmological Institute SSEF

C J Natural pearls

b

Lot 3787 Lot

SSEF Test report 50027
SSEF Test report 62136

Natural pearl ear-pendants,
Seventeen saltwater natural pearls designed by Wallace Chan

of natural colour, combined with
distinct purple, blue and green
overtones.
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The ,,orient™ of pearls
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Pearl farm in
Ras-Al-Khaimah:

Pinctada radiata

© Swiss Gemmological Institute SSEF

Due to mutliple Bragg-
reflection (thin film
interference) and
scattering of light
(diffraction)on tiny
regular stacked
aragonite platelets.
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GemExplorer

A guide to the world ‘s major sources of coloured gemstones, diamonds and pearls.

for more details see www.gemexplorer.org
also as a free App available in iTunes,

© Swiss Gemmological Institute SSEF

Thank you for_‘
your attention!

© Swiss Gemmological Institute SSEF
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