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Jade is nowadays understood as two types of 

minerals: nephrite (dominant chemical elements are 

Ca, Mg, Fe, Si and O) and jadeite (dominant 

chemical elements are Na, Al, Si, O), minerals which 

are similar in appearance (especially as green 

color).  Jade was been used since Neolithic in the 

production for adornments (amulets, pendants, ear-

rings) because it is polished easily (with wet fine 

sand). In Romania jadeite Neolithic objects were 

identified by Pierre Petrequin by spectro-radiometry 

and published together with Done Serbanescu and 

others in a synthesis of such discoveries in 

Romania, Bulgaria and Ukraine, the jadeite coming 

from the Alps. 
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Fig. 9 from volume 3, “Jade. Objects-signes et 

interpretations socials des jades alpines dans 

l’Europe néolithique” editor Pierre Petrequin, is 

the funerary inventory of tomb 17 - Eneolithic 

Necropolis at Căscioarele, the" D-aia Parte“ 

point: a jadeite tile, three bracelets from 

Spondylus gaederopus shell (living in Aegean 

Sea and Mediterranean Seas), beads from 

Spondylus and Dentalium shells. This necropolis 

belongs to the Boian culture, Spanţov stage, the 

first half of Vth Millennium BC. 



Radiocarbon dating 

• The analysis carried out at the Arizona 
University laboratory. Analysis of one human 
tooth from tomb M. 17 - necropolis 
Cascioarele-D-aia Parte: 4897-4547 BC cal. 

• Poznan laboratory. Analysis of a human bone 
from tomb M. 30 - necropolis Cascioarele-D-aia 
Parte: 4723-4547 BC cal. 



Nephrite hair-pin Varna 





The anthropomorphic pendant from the settlement 

Sălcuţa (Piscul Cornişorului) belongs to Salcuta 

culture and is dated back to the second half of Vth 

millennium BC. 





 

 

 

Anthropomorphic pendant from Zmajevac, Serbia - 

dated back to early Neolithic, Starcevo culture. 







Recently discovered amulet (?) in Bulgaria 



The fact that many nephrite Neolithic 

adornments were found especially in 

South-West Bulgaria and in Serbia 

suggests the existence of a nephrite 

deposit in this region. The well-known 

Jordanow deposit in Poland is too far to 

be considered as the source of raw 

material for artifacts identified in the 

Balkans area, including now in Romania. It 

is the job of geologists to identify nephrite 

deposits in the Balkans and compare them 

with archaeological artifacts. 



Nephrite and jadeite Neolithic adornments found by 

Done Serbanescu (Cascioarele and Sultana sites) 



Two 

nephrite 

ear-rings 

from 

Căscioarele 

-“D-aia 

Parte” 

Boian 

Culture 

necropolis, 

Spantov  

stage, 

discovered 

in tomb 6 

and dated 

4897-4547 

BC cal.  



Jadeite ax pendant (Inv. 

MCG 8055) discovered in 

the Eneolithic tell from 

Vladiceasca, Valea 

Argovei, Calarasi county, 

belonging to the 

Gumelnitza A2 culture - 

second half of Vth 

millennium BC. 

 Jadeite adze (Inv. MCG 

8750) dicovered at Coconi, 

Manastirea, Calarasi 

County, Gumelnitza Culture 

- the second half of Vth 

millennium BC.  



This necklace 

consists of bead 

made from pieces of  

oxidized native 

copper and malachite 

perforated and 

polished like a rock. 

People during Boian 

culture did not know 

the metallurgical 

method of copper 

processing, by 

beating or melting. 



Necklace with pendant  from Sultana – Valea Orbului 

Beads from bone  and nephrite pendant 

Found in Sultana – Valea Orbului necropolis (Boian-Bolintineanu 

culture),  radiocarbon dated between 5301-5169 BC cal. 



SEM-EDS (Scanning Electron 

Microscope - Energy Dispersive X-

ray Spectroscopy) analyzes are 

performed on surfaces between 0.02 

and 0.6 mm2 (diameter about 150-250 

μm). The magnification is between 

400 and 1500 x. The penetration 

depth of the electrons is up to 1 μm 

for the acceleration voltage of 20 kV, 

depending on sample composition. 

For a good statistics we used a 1 nA 

current. 

Nephrite identification was made by X-ray spectroscopy using a Zeiss EVO 

MA15 electron microscope, highlighting the dominant presence of Ca, Mg, 

Fe, Si and O. 



The most important results 

are the identification of the 

nephrite - silicate of calcium, 

magnesium and iron - in the 

two earrings found in 

Cascioarele and in a “foot”-

pendant found in Sultana.  

Both, the earring Inv. 12019 and the 

earring Inv. 12020 are from nephrite 

of high purity and homogeneity. 

There is only a minimal contribution 

from jadeite - sodium and aluminum 

silicate (see Na and Al peaks in the 

spectrum).  



SEM –EDS spectrum and photo;  Nephrite modern pendant  - geologically 

confirmed  

To confirm the identification of nephrite, 

we analyzed two geologically confirmed 

nephrite modern pendants. A further 

check-in consisted in observing of 

transparency when samples are 

exposed to a light source, the other 

form of jade - jadeite - being opaque. 



SEM-EDS analyze of a small pendant 

in the form of ax (mini-foot?) 

containing nephrite  accompanied by 

an important component of 

aluminum silicate - see the spectrum 

below). Copper traces are 

responsible for the green-blue color.  

It was discovered in the 

necropolis Sultana - the 

"Valea Orbului"  - Boian 

culture, Bolintineanu phase, 

it was carbon dated in 

Poznan laboratory between 

5197-5062 BC cal. and 

according to the data 

obtained in our institute’s  

AMS laboratory between 5301 

-5069 BC cal. 



SEM –EDS  spectrum and photo 

jadeite adze pendant   Inv. 8750  

Our method was verified on two jadeite pendants 

previously analyzed by Pierre Petrequin where Na, Al, 

Si, O were highlighted. 



SEM –EDS spectrum and photo 

Ax pendant  Inv. 8055  



SEM –EDS 

spectrum for a 

mixed nephrite – 

jadeite – 

alluminium 

silicate 

A necklace from nephrite and malachite 

beads was discovered in the necropolis of 

Sultana - "Valea Orbului"  - Boian-

Bolintineanu culture radiocarbon dated 

between 5301-5069 BC cal. 



Native copper   

accompanied by 

malachite – 

Michigan, USA  

A special case was the beads 

containing copper-metal and 

malachite (copper carbonate). The 

geological explanation is the 

presence of native copper and 

malachite in some geological 

deposits due to the water-oxidation 

of copper-iron sulphide (the famous 

calcopirite - the "gold of fools") - the 

principal mineral from which copper 

is obtained. The explanation of the 

native copper-malachite mix is 

probably the meaning of green color 

for the Neolithic people (green= 

vegetation, spring rebirth) 



Thank you for your atention! 


