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Definition of Jade

« ‘Jade’ is being used commonly in jewellery market
» Authentic jade refers to 2 different silicate minerals
+ Jadeite (1 %) and Nephrite (k)
+ Jadeite is more valuable and rarer than Nephrite
» Alot of nicknames misrepresent jade

» For example: mountain jade, new jade, olive jade, white jade,
snow jade, African jade, Indian jade, Malaysian jade, Suzhou
jade, etc...

» They are not a real Jadeite or Nephrite
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Authentic Jade

« Jadeite (18 1): NaAISi,Oq
+ Is a kind of sodium and aluminium rich Pyroxene (#&4)

« Imperial jade or ‘Fei Tsui’ (3522) is the best quality jadeite of strong
emerald-green colour
* Most jadeites are from Myanmar

+ Nephrite (8 FE): Cay(Mg,Fe)sSigO.(OH),
« Is a kind of Amphibole (E§f)
« Fibrous variety of Actinolite (F5#£/) and Tremolite (3EF34)
« Traditional Chinese jades are Nephrites or other minerals
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and Nephrite

Metamorphism (Z£E {E )

» Metamorphic facies
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Metamorphic mineral assemblages formed
under similar pressure and temperature condition




GSHK seminar: Geological Settings and Formation of Jade

28/05/2015

Depth, km

mages/MiPleasar

Distance, km
eipg

Pressure, kb

Chemical composition
of a rock is altered by
hydrothermal fluids

Serpentinization (1E4UE1E)

+ Is an alteration process which ultramafic ‘
rocks (low silica) are changed upon the
influence of water

Peridotite (1#{1&%) oxidizes to
Serpentinite (1E405)

Jadeite

Geological Setting of Jadeite

High Pressure and Low Temperature condition
+ Subduction zone (Convergent plate boundary)
+ Associated with Blueschist facies

BLugscHIsT
mélange

(Ophiolfe Sure)

Lithosphere

e
H
£
&
@
2
H
5
<

Eclogite

For personal reference only



GSHK seminar: Geological Settings and Formation of Jade

Genesis

* Interaction of serpentinizing peridotite
and Na-Al-Si fluids (from subducting
slab) during active subduction

* Fluid flows to faulted peridotite
(serpentinite mélange)
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» Jadeite crystalizes in veins

» Preserve by diapiric rise of host
serpentinite

» The key is how the jadeite gets back to
the surface

Schistose amphibolite inclusions

Harlow, G. E. & Sorensen S. S. 2005. Jade (Nephrite and Jadeitite)
and Cor i International Geology,

Review, 47, p113-146.

Geology of Myanmar

» Myanmar is located at a very active tectonic area: Burma
oblique subudction, followed by Sagaing strike-slip fault
system

* N-S oriented tectonic mélange and metamorphic belts

Philippines
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Distribution of Jadeite

*Not all subduction zones have jadeite f:

A Blueschists
O Jadeitites
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/" Produces >70%

global jadeite

Harlow, G. E. & Sorensen S. S. 2005. Jade (Nephrite and Jadeitite)
and Serpentinite: Metasomatic Connections. International Geology,
Review, 47, p113-146.

Metall. B), 123, p25-38.

Myanmar has an unique
geological setting

Hpakan-Tawmaw
Jade Tract:
Jadeite-albite
dykes and veins
produce >70%
global jadeite
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“Outcrop” Varieties of Jadeite

* Landmark of ‘Jade Street’ * Purest form: Colourless

*  Monument of Burmese
jadeite located at the
intersection of Canton
Road and Jordan Road

« Emerald green: Cr3+

+ Leave green: Fe*

- Bluish green: Fe2* and Fe3+

» Yellowish green: Fe3+

+ Mauve/Lavender: Mn3+

» Black: micro-inclusion of graphite

Geological Settings of Nephrite

Nephrite

» (1) Associated with ophiolite belts
+ Ophiolites are pieces of oceanic plate obducted
onto the edge of continental plates
+ Consists of mafic and ultramafic rocks
+ Along suture zone and continental margin

* (2) Contact regions of dolomite and igneous
dykes/plutons
Sea level

* High temperature and medium pressure condition
Deep-sea sediments

+ Greenschist to Amphibolite facies 3
L X X = Basaltic pillow lava
* No specific geological settings E | Diabase sheeled dikes
»
® | Plagiogranite Gabbro

Ultramafic cumulates

Residual mantle pendotite
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Genesis (1) Serpentinite replacement by
metasomatism with silicic rocks

TC [+ +
3004 4 v
+ Ca-rich hydrous fluid interacts with + 4+
Mg-rich serpentinite e+ I* °
s * =
+ Nephrite does not occur in high g*, s H
. . j=3 =
temperature metamorphism region s, s
(~400°C) 350 4 + +
+
» Post-igneous process + 4+ 4 2} v
* Metasomatic zoning sequence 1. * 4 ." v
0551
+ Along fault, fractures, contacts and + | :{'{-: v
structural boundaries 4004+ | i
+ | X
2] v T\ Y
3] Rodingite
Chloritite
Tremolitite
Harlow, G. E. & Sorensen S. S. 2005. Jade (Nephrite and Jadeitite) ?:::z\e.‘e,magnemg rock

and Serpentinite: Metasomatic Connections. International Geology,
Review, 47, p113-146.

Steatized serpentinite
Nephrite

Genesis (2) Dolomite replacement by
silicic fluids with granitic plutons

» Magmatic fluids flow through
dolomite

« Contact and/or infiltration
metasomatism

» Nephrite is formed along fault
and fissure

* Less abundant comparatively )
Edemer ™ E e i o™

Chlorite Amphibole ey Biotite
e EEGR N

Dolomite
5Ca(Mg,Fe)(CO;), + 8SiO, + H,O >

Cay(Mg,Fe)sSigO,,(0H), + 3CaCO4 + 7CO,

Actinolite Harlow, G. E. & Sorensen S. S. 2005. Jade (Nephrite and Jadeiite)
and Serpentinite: Metasomatic Connections. International Geology,
Review, 47, p113-146.

Distribution of Nephrite

California
to Alaska

Cowell

o Ophiolite
* Nephrite after dolomite .

P Harlow, G. E. & Sorensen S. S. 2005. Jade (Nephrite and Jadeitite)
* Nephrite after serpentinite s.:?.!

and Serpentinite: Metasomatic Connections. International Geology,
Review, 47, p113-146.
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Nephrite appreciation

» Hong Kong Museum of Art (Chinese antiques)
» Flagstaff House Museum of Tea Ware (Seals)

» Stephen Hui Geological Museum, HKU (Rock samples)

28/05/2015



GSHK seminar: Geological Settings and Formation of Jade

+ Mutton-fat jade (F:#5EX): Pure white

+ Tomb jade: chalk-coloured

» Chicken bone jade: whitened

*  White: Tremolite

+ Green: Actinolite

» Black: Fe-actinolite or graphite inclusions

Varieties of Nephrite ”\

Mutton-fat

Common fake jades

* New / Olive / Asian / Lemon / Suzhou Jade
+ Serpentine
» Snow / White / Marble / Mountain Jade

* Quartz and Marble
+ Indian / Regal Jade
» Green aventurine
* Amazon / Colorado / Virginia Jade

* Amazonite

China’s 4 famous jades (B0 A& E)

+ Hetian jade from Xinjiang (F1HXE): Nephrite
+ Dushan jade from Henan (38 X): Pyroxene + Plagioclase
« Turquoise from Hubei (413 4)
 Xiuyan jade from Liaoning (1= 3): Nephrite-Serpentine
* Not all of them are Nephrites!
» Olympic medals 2008: Nephrite

* Kunlun jade (E# %) from Qinghai
+ Xinjiang Kunlun jade is Serpentine!
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Classes of Jadeite

» AJade: Unprocessed, natural jade
* Polished with wax
+ B Jade: Artificially treated (bleaching)
+ Translucency enhanced
* Impregnated with polymer
» C Jade: Colour altered (dyeing)
* Florescent under UV light
+ B+C Jade: Bleached and dyed
* Florescent under UV light

» It does not represent the grade or the quality of
jade!

28/05/2015
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Appraising Jadeite

+ 1& Texture/Type
+ Old mine (E117&), New mine (37111&), Ice (7k7&)
+ & Colour: evenness and intensity

* Intense green with dark tone is more valued
¥ Translucency

+ & Refractivity

+ 1E Impurity: amount of inclusion
+ K Shape/Size

« T Craftsmanship

I Cracks/Fractures

» “Gold has a price but jade is priceless” :
« Difficult to evaluate the value

28/05/2015

How to identify real jades?

RATORY LIMITED

+ Certificate of authenticity I @ .,U,;‘;g%.c“,ﬂ“-;nmm
« It can tell the jade is natural or treated but | § LD
never appraise the value

Fel Cul (Jadeite Jade) Testing Certificate sz

+ B, C, B+C jade florescent under UV i
light RO e i

» Jadeite is heavier than other minerals
» Perform a density test:

» Jadeite has a density of 3.30-3.36 g/cm?
+ Nephrite has a density of 2.98-3.03 g/cm?
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Mass of mineral (g)

Volume of mineral (cm?)

Concluding remarks

» Jadeite and Nephrite are both formed by metasomatic
process associated with serpenitinite

» Jadeite is rarer and more valuable than Nephrite
» Nephrite has a historical value in Chinese culture
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Q&A

Thank you!
trudykwong@yahoo.com.hk
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