SSEF#

IWEIZERISCHES GEMMOLDGISCHES INSTITUT

INSTITUT SUISSE DE GEMMOLOGHE

SSEF 3 oo

SV MOLOGICAL INSTITUTE ebrua 014
¥
/4
U 0]
-,
o= N N N
el 0 [J O c
'h-n.
S
3 o>
s
& d U PDECd - 2
; -
=
E
=

L LR

- B D ae e
"’I‘\
v D e ologica e
h >
Photos © e and
-
excep ere indicated otherwise







SSEFD

The SSEF is testing and certifying

pearls for the trade to maintain the

confidence of the consumers in the Test Repont Mo
product.

Main questions are:

[s the pearl natural or cultured ?
Is it from freshwater . R e

or saltwater molluscs ? L NACOAN FRADES
[s the pearl treated, and how ?

Eventually what is the species ?
Eventually what is it's age ?

SWISS GEMMOLOGICAL INSTITUTE - SSEF

To solve these questions, SSEF is
since many years strongly focussing
it's research activities on pearls. i i ol

Natural or Cultured ??

Natural pearls are forming accidentally and without any human intervention
in a wild shell, living in its natural habitat.
Cultured pearls are produced in molluscs in a pearl farm,
either with a shell bead in the centre or without bead.
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All saltwater natural pearls, @

except centre pearl which is a (¢
beadless cultured pearl (,Keshi“)
from Pinctada maxima. SSEF3




Internal structure of a natural pearl

Tabular aragonite

..is reflecting the structure of the shell in which it has grown

Photos © H.A. Hanni, SSEF & M. Diiggelin, Centre for Microscopy, University Basel

X-ray shadow images : radiography

For many decades, radiography
is the method commonly used
for pearl identification

Natural pearls ‘}
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Beaded'tu‘peg‘ . Beadless cultured pearls

Photos: H. A. Hanni




X-ray micro-tomography
(CT scan)

to visualize internal structures
of pearls in 3 dimensions.

Natural pearl (P. radiata)

New SSEF research project:
Extended possibilities in pearl-radiography

Example:
Beadless cultured pearls (dyed) from China




Cultured Pearls with ,, eads™
the next challenge...

SSEF Trade alert in May 2010 Beaded cultured pearl from P. maxima with
a natural pearl used as ,,bead”

SSEF3




necklaces in light

saltwater X-ray

= luminescence of
\.“."‘." .
‘.

pearls

-

‘ “ analysed at SSEF
- . g
‘1 \. ‘ with the PearlView system

freshwater

X-ray luminescence of natural and
beaded cultured pearls
(bead = freshwater shell bead)

Trace element analysis of pearls

Using X-ray fluorescence spectrometry
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Trace element analysis of pearls
using LA ICP mass spectrometry

LAICPMS
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Which species ?

Photo: Hubert Bari



SN IS
The Cowdray necklace containing pearls
from Mexico (Pteria Sterna) which
sold at Christie’s for a world record prize

Harvesting a natural pearl from Pinctada maxima...




Simple testing may do...

Pearls (and shell) of Pteria
Sterna show a characteristic
and distinct red fluorescence
reaction under a longwave
UV-lamp.

Raman spectrum

1t ceangy pirk Canch pearl

=
SRR Raman spectra of Conch pearls (Strombus
40 gigas) of different colour and saturation.

4000
Raman St om 1)




TCAGCGAACTGC...
= P. radiata

P. radiata

DNA fingerprinting of pearls

P. margaritifera

raw pearl  drilled pearl

PR -

PMX . =

Outlook:

Determination of shell
population by DNA analysis

= geographical ,origin of

formation“
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Reflectance (%)

Testing colour authenticity of pearls

UV-Vis Reflectance

UV-Vis reflectance spectra of pearls of
natural colour (Pinctada margaritifera)
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Microscopic observations

| avisual examination with the

| loupe and the microscope can
already reveal important
information.

Worked surface of pearls

cross-section through nacreous pearl

. worked new surface
reflecting "
/

\
white part S 7 White part
///—\\

very common ,treatment” for
natural pearls
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Polished surface of pearls

Not considered a ,treatment”.

Nearly all pearls

SSEF3

Worked beads from shells (fake pearls)
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Age of pearl ?

...to support the documented historical
provenance of a pearl

Radiocarbon dating of pearls:

Shell from Pinctada maxima (Silverlip pearl oyster) from
the Philippines, collected 1990 (pers. comm. H.A. Hanni)

ETH 48324

Bomb peak
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Radiocarbon Dating of Pearls:

Radiocarbon
r—

Figure 4. Calibrated of ages of two historic pearls ETH-46322 and ETH-46323 that were
formed before the bomb peak. Both pearls originate from the Arabian Gulf, and were
calibrated using marine calibration curve INTCALO9 (Reimer et al. 2009) and AR=190+180
yIs.

La Peregrina Pearl
Sold at Christie’s New York
for USS 11 mio.

Tested and certified by SSEF !
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Facette

Facette

Facette
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Get more pearl news at

17



