
     
     
   

       
     

      
      

       
       

        
      

      
       

         
        

        
        

       
         

        

        
     

        
      
      
 

                  
            
           

        
            

            
                 
              

               
             

            

         
       

     

          
       

       

FEATURE AR ICLES 

NEPHRITE JADE FROM VAL MALENCO, 
ITALY: REVIEW AND UPDATE 
Ilaria Adamo and Rosangela Bocchio 

Alpe Mastabia, in theVal Malenco district of northern Italy, has been a source of nephrite jade since the 
early 2000s.Twenty-one samples from this locality were investigated by classical gemological methods; 
X-ray powder diffraction, combined with quantitative phase analysis; scanning electron microscopy in 
combination with energy-dispersive spectrometry; electron microprobe analysis; mass spectrometry; 
and mid-infrared spectroscopy. From a mineralogical standpoint, this jade consists mainly of tremolite 
amphibole, with variable amounts of other constituents, especially calcite (up to approximately 30 
wt.%), but also pyroxene, apatite, and sulfide minerals. Its pale green color is related to the low iron 
content of the tremolite amphibole, whereas the other minerals are responsible for different colors (cal-
cite for white, molybdenite and galena for gray). On the basis of minor and trace-element composition, 
we can classify this jade as dolomite-related nephrite (para-nephrite). Although new material could be 
recovered from this area, future production will probably be limited by access difficulties. 

N ephrite jade is an almost monominer-
alic rock, composed primarily of tremo-
lite [Ca Mg Si O (OH) ] to actinolite 2 5 8 22 2 

[Ca (Mg,Fe) Si O (OH) ] amphiboles (Leake et al., 2 5 8 22 2 

1997). Although tremolite-actinolite is considered 
the predominant phase in nephrite jade, its specific 
weight percentage range is still debatable. 

Major sources include the Kunlun Mountains in 
Qinghai Province and the Xinjiang Uygur Au-
tonomous Region of China; the East Sayan Moun-
tains of Siberia; Chuncheon in South Korea; South 
Westland in the South Island of New Zealand; and 
Cowell, Australia (Harlow and Sorensen, 2005; Liu 
et al., 2011a,b; Zhang et al., 2011). 

A new deposit of gem-quality nephrite jade (figure 
1) was discovered at the beginning of the 2000s at 
Alpe Mastabia, located in the Val Malenco district in 
the Sondrio province of northern Italy (figure 2). Mr. 
Pietro Nana first noticed an attractive green stone in 
the discarded waste materials of an abandoned talc 
mine (figure 3) located at an altitude of 2,077 meters 
(Nichol and Geiss, 2005). The events leading to the 

See end of article for About the Authors and Acknowledgments. 
GEMS & GEMOLOGY, Vol. 49, No. 2, pp. 98–106, 
http://dx.doi.org/10.5741/GEMS.49.2.98 
© 2013 Gemological Institute of America 

discovery of the Alpe Mastabia nephrite as well as 
the geologic environment bear striking similarities 
to those reported by Dietrich and De Quervain (1968) 
for the better-known nephrite deposit at Scortaseo 
(Val Poschiavo, Switzerland), situated less than 20 
km away. 

Figure 1. Nephrite jade from Val Malenco is used in gems 
and ornamental carvings, such as these bird statuettes 
(approximately 15 cm high). Courtesy of Pietro Nana. 
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Figure 2. Alpe Mastabia in Val Malenco, northern 
Italy, has been producing gem-quality nephrite jade 
since the beginning of the 2000s. The inset shows 
the area’s main geologic features. The Alpe 
Mastabia talc/nephrite deposit is enclosed in 
schists, gneiss, and marbles. 

This study aims to provide a review and update 
of the nephrite jade from Val Malenco, by investigat-
ing a suite of rough and cut gem-quality samples 

using X-ray powder diffraction combined with quan-
titative phase analysis based on the Rietveld method; 
scanning electron microscopy in combination with 
energy-dispersive spectrometry (SEM-EDS); electron 
microprobe analysis in wavelength dispersion mode 
(EMPA-WDS); mass spectrometry; and mid-infrared 
(IR) spectroscopy. 

GEOLOGIC SETTING 
Val Malenco is an extremely interesting geological and 
mineralogical district (Adamo et al., 2009) situated in 
the Rhetic Alps near the Italian-Swiss border between 
the Southern Alps and the so-called “root zone” of the 
Alpine nappes. The main geological unit is an ultra-
mafic body (the “Malenco unit”) that is one of the 
largest ophiolitic masses of the Alps (figure 2). It is ex-
posed in an area of about 130 km2 and consists of ser-
pentinized peridotite with minor relicts of lherzolite 
and harzburgite (Trommsdorff et al., 1993). The Alpe 
Mastabia talc mine is situated in a narrow tectonic 
zone (Lanzada-Scermendone) at the southern margin 
of the Malenco unit (figure 2). About 300 meters away 
is serpentinized rock, and the rocks around the talc 
mine are orthogneisses and schists (see box A) of the 
pre-Mesozoic crystalline basement, situated among 
Triassic white calcitic to dolomitic marbles. The ori-
gin of the talc deposit, as well as of tremolite and 
nephrite, is ascribed to metasomatic processes within 

Figure 3. Left: A view of 
the Alpe Mastabia talc 
mine with the nephrite 
deposit. Right: Pietro 
Nana stands near the 
entrance. Courtesy of 
Pietro Nana and Vin-
cenzo De Michele. 
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BOX A: GEOLOGICAL GLOSSARY 

Nappe: A large body or sheet of rock that has shifted 
far from its original position by thrust faulting during 
continental collisions. Also known as an allochton. 

Ultramafic (or ultrabasic): Describing igneous and 
meta-igneous rocks with very low silica content (less 
than 45% SiO2), generally greater than 18% MgO, high 
FeO, and low potassium. Ultramafic rocks are usually 
composed of greater than 90% mafic minerals, which 
are dark and have high magnesium and iron contents. 

Peridotite: Coarse-grained ultramafic rock consisting 
mainly of olivine (at least 40% by volume) and pyroxene 
(ortho-/clino-). Peridotites are distinguished according to 
their different mineralogical composition. Dunite con-
tains more than 90% olivine. Wherlite is mostly com-
posed of olivine (40–90%), clinopyroxene, and a minor 
amount of orthopyroxene (<10%). Lherzolite contains 
olivine (40–90%) and approximately equal amounts of 

the dolomitic marbles during the Alpine metamor-
phism (Montrasio, 1984; Nichol and Giess, 2005). 

HISTORY AND PRODUCTION 
During the years of operation at the Alpe Mastabia 
talc mine, from 1964 to 1994, nephrite boulders asso-
ciated with the talc were ignored or discarded as 
waste (Andreis, 1970; De Michele et al., 2002; Nichol 
and Giess, 2005). The mine was abandoned, and en-
trances to its horizontal tunnels and galleries that 
once led to the ore body have mostly caved in or been 
barricaded (again, see figure 3), making the deposit dif-
ficult to access. In 1995, while examining the waste 
material outside the mine, Mr. Nana noticed some 
attractive nephrite boulders. Recognizing their gemo-
logical value, he consigned rough samples to lapidary 
workshops in China and Idar-Oberstein, Germany. 
The production and marketing of nephrite jade from 
Alpe Mastabia started at the beginning of the new 
millennium, with about 25 tons produced since the 
discovery. Production still flourishes due to the high 
quality of the finished jewelry pieces and other orna-
mental objects. 

MATERIALS AND METHODS 
We examined 21 samples from the Val Malenco de-
posit, consisting of 13 cut (3.33–25.34 ct; figure 4) and 
eight rough (0.35–2.50 ct) specimens. All 13 cut sam-

clinopyroxene and orthopyroxene. Harzburgite contains 
olivine (40–90%), orthopyroxene, and small amounts of 
clinopyroxene (<10%). 

Orthogneiss: Rock derived from the metamorphism of 
igneous rocks. Orthogneiss is distinguished from para-
gneiss, which derives from sedimentary rocks. 

Schist: Metamorphic rock having a foliated or plated 
structure called schistosity, in which the flaky miner-
als (micas) are visible to the eye. 

Metasomatic: Referring to a process by which the 
chemical composition of a rock or portion of rock is al-
tered in a pervasive manner. Metasomatism involves 
the introduction or removal of chemical components 
as a result of the rock’s interaction with aqueous solu-
tions. During metasomatism, the rock remains in a 
solid state. 

ples underwent standard gemological testing to de-
termine their refractive index (RI), specific gravity 
(SG), and ultraviolet (UV) fluorescence. 

X-ray powder diffraction measurements were car-
ried out on six rough specimens to determine the 
jade’s mineralogical composition. Data were col-
lected by means of a Panalytical X’Pert-PROMPD 
X’Celerator X-ray powder diffractometer, using 
CuKα radiation (λ=1.518 Å) at a beam voltage of 40 

Figure 4. These cut nephrite jades from Val Malenco 
(3.33–25.34 ct) were investigated in this study. Photo 
by Monica Odoli. 
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n 
<I> = I w;(Y;obs_ Y;calc}2 

i = 1 

kV and a current of 40 mA. X-ray powder diffraction 
patterns were collected over the 9–80° range of the 
scattering angle 2θ, with steps of 0.02° 2θ and a count 
time of 25 seconds per step. The phase identification 
was based on data from the PDF-2 database (Interna-
tional Center for Diffraction Data, Newton Square, 
Pennsylvania). Quantitative phase analysis (box B) 
was performed with the Rietveld method using the 

In Brief 
• Nephrite jade is an almost monomineralic rock, com-

posed mainly of tremolite to actinolite amphiboles. 

• The nephrite deposit at Alpe Mastabia, located in 
northern Italy’sVal Malenco district, has been produc-
ing nephrite jade since the beginning of the 2000s. 

• The nephrite fromVal Malenco is associated with 
dolomitic marbles (para-nephrite). 

• This jade’s pale green color is due to the low concen-
tration of iron, although other minerals (i.e., calcite, 
molybdenite, and galena) can also influence the color. 

GSAS software package (Larson and Von Dreele, 
1994) to treat the experimental 2θ-profile. 

The microstructural features of six rough samples 
were investigated using a Cambridge STEREOSCAN 
360 scanning electron microscope (SEM), with an ac-
celeration current of 15 kV. Semi-quantitative chem-

BOX B: QUANTITATIVE PHASE ANALYSIS 

ical analyses were performed using the electron mi-
croscope’s EDS system (ISIS 300 Oxford). 

We also performed quantitative chemical analy-
ses in situ of the fibrous crystals constituting the four 
rough nephrite samples previously analyzed with X-
ray powder diffraction. We used a JEOL JXA-8200 
electron microprobe in wavelength-dispersive mode 
(EMPA-WDS) under the following conditions: 15 kV 
accelerating voltage, 15 nA beam current, and a 
count time of 60 seconds on peaks and 30 seconds on 
the background. The following standards were used: 
natural grossular (for Si and Ca), anorthite (Al), fay-
alite (Fe), olivine (Mg), rhodonite (Mn), omphacite 
(Na), ilmenite (Ti), K-feldspar (K), and pure V and Cr 
for those elements. The raw data were corrected for 
matrix effects using a conventional ΦρZ routine in 
the JEOL software package. 

The trace-element composition of the same fi-
brous crystals in four rough samples was determined 
by laser ablation–inductively coupled plasma–mass 
spectroscopy (LA-ICP-MS). The instrument con-
sisted of a Quantel Brilliant 266 nm Nd:YAG laser 
coupled to a Perkin Elmer DRCe quadrupole ICP-
MS. The spot size was 40 µm, using NIST SRM 610 
glass as an external standard and Ca as an internal 
standard, as analyzed by microprobe. Precision and 
accuracy estimated on the basaltic glass standard 
BCR2 were better than 10%. 

Additional information was derived from hydro-
gen isotope composition, obtained through multiple 
analyses of a few milligrams of selected tremolite 

Quantitative phase analysis (QPA) is used to deter-
mine the concentration of various phases present in a 
mixture after the identity of every phase has been es-
tablished (qualitative phase analysis). Powder diffrac-
tion is a direct method to identify and quantify phases 
on the basis of their unique crystal structures 
(Pecharsky and Zavalij, 2003; Dinnebier and Billinge, 
2008). 

Among existing QPA methods, the Rietveld (1969) 
technique appears to be one of the fastest and most reli-
able. The foundation of the Rietveld method is that the 
difference between the measured and calculated whole 
powder diffraction profile should be close to zero by 
means of the following minimized function (Pecharsky 
and Zavalij, 2003): 

where Y obs is the observed and Y calc is the calculated in-
1 1 

tensity of a point i of the powder diffraction pattern, and 
wi is the weight assigned to the ith data point. 

The entire calculated powder diffraction pattern is 
based on simultaneously refined models of the crystal 
structures, diffraction optics effects, instrumental factors, 
and other specimen features. Rietveld refinement of multi-
phase samples can generate a relatively accurate QPA, be-
cause the Rietveld scale factors determined during the re-
finements for every phase in the mixture are proportional 
to the weight of the corresponding phases (Pecharsky and 
Zavalij, 2003; Dinnebier and Billinge, 2008). 
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TABLE 1. Gemological properties of the 13 cut nephrite jade samples from Val Malenco, Italy, investigated in 
this study. 

A B C D E F G H I L M N O 

Whitish Greenish White- Greenish Greenish Whitish Greenish White White Greenish Yellowish Yellowish Green 
Color green white green white white green white white green green 

Diaphaneity Opaque Opaque Opaque Opaque Opaque Opaque Opaque Opaque Opaque Opaque Opaque Opaque Opaque 

Refractive 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 
indexa 

Specific 2.95 2.89 2.89 2.89 2.96 2.90 2.86 2.77 2.74 2.85 2.96 2.96 2.96 
gravity 

Mohs 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 
hardness 

UV Inert Inert Inert Inert Inert Inert Inert Inert Inert Inert Inert Inert Inert 
fluorescence 

aMeasured by the distant vision method 

fibers by mass spectrometry following standard pro-
cedures (Vennemann and O’Neil, 1993). 

Mid-infrared absorption spectroscopy (4000–600 
cm–1) was carried out on four rough specimens using 
a Nicolet Nexus Fourier-transform infrared (FTIR) 
spectrometer, operating in transmission mode with 
KBr pellets, at a resolution of 4 cm–1 and 200 scans per 
sample. 

RESULTS 
Gemological Properties. The gemological properties 
of the 13 cut jades from Val Malenco are listed in 
table 1.The color of both the polished and rough sam-
ples ranged from a common white and white-green 
to a rarer yellowish green and green (figure 4). Two 
rough samples had a blackish gray color (similar to 
the bracelet’s color in figure 11). The RI was constant, 
while SG ranged from 2.74 to 2.96, with the lower 
values in the whitest samples. The SG values of the 
two blackish gray rough samples were 2.80 and 2.86. 
All the stones were opaque and inert to long- and 
short-wave UV radiation. Irregular striped or spotted 
color zoning was observed in nearly every sample. 

X-ray Powder Diffraction Data. Quantitative phase 
analysis based on XRPD data showed that five spec-
imens consisted mainly of tremolite amphibole, with 
various amounts of other minerals, especially calcite. 
This mineral was generally less than 5 wt.%, though 
exceptional values of about 25–30 wt.% were found 
in the two most whitish samples (table 2; figure 5). 

Microstructure. The nephrite jade from Val Malenco 
showed a micro- to crypto-crystalline texture that 
consisted of a dense intergrowth of fine (about 10–20 
μm long) randomly oriented bundles of tremolite 

Figure 5.Based on Rietveld refinement of the X-ray 
powder diffraction pattern (9–80° 2θ-angle range) of 
the white nephrite sample 4C, the main constituent 
phases are about 70 wt.% tremolite and 30 wt.% cal-
cite (peak positions marked in black and red, respec-
tively). The lower pattern represents the residual 
between the calculated and experimental curves. 

QUANTITATIVE PHASE ANALYSIS 

1.5 

80.0 

IN
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N
SI
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0.0 

TABLE 2. Mineralogical composition (wt.%) of the 
six rough nephrite jade samples from Val Malenco. 

Sample 4S 6A 6B 13 12 4C 

Color Green Green White- White- White White 
green green 

0.5 

Tremolite 100 99 97 95 76 70 
10.0 20.0 30.0 40.0 50.0 60.0 70.0 

Calcite 0 1 3 5 24 30 2θ (degrees) 
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                   Figure 6. Nephrite jade from Val Malenco is characterized by a finely fibrous texture, as shown in these SEM photos. 

fibers (figure 6). Other minerals were identified by 
SEM-EDS as calcite, diopside, apatite, and opaque 
minerals (molybdenum, iron, lead, and zinc sulfides; 
see figure 7). Calcite was widespread in almost all 

Figure 7. SEM photos show the mineralogical compo-
sition of the blackish gray (top) and white specimens 
(bottom). Tremolite is labeled T, calcite C, galena G, 
and molybdenite M. 

samples, whereas the other minerals were rarer. In 
particular, molybdenite and galena were more concen-
trated in the blackish gray nephrite samples. These 
minerals were distributed unevenly in nephrite. 

Chemical Composition. The chemical composition 
of the fibrous crystals in the jade is reported for four 
samples in table 3. 

Chemical analyses of the fibrous mineral showed 
a composition close to that of tremolite amphibole, 
Ca Mg Si O (OH) , according to the classification of 2 5 8 22 2 

Leake et al. (1997), with a low concentration of most 
trace elements. All elements of the first transition se-
ries (Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, and Zn), as well 
as the alkaline earth metals (Sr, Ba), and alkaline met-
als (K, Rb, Cs) were always less than 0.1 wt.%, with 
the lone exception of Na, ranging from 0.14 to 0.20 
wt.% as Na2O. Among the chromophore ions, iron 
was the most abundant, with contents ranging from 
527 to 670 ppm (as Fe), followed by vanadium at 
about 200 ppm (as V); chromium was much lower, 
with concentration ≤4 ppm (as Cr; table 3). 

In terms of stable isotopic composition, the 

Figure 8. The IR spectrum of the white nephrite sam-
ple 4C shows absorption bands of tremolite (labeled 
T) and calcite (C). 
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Figure 9. Calcite contents obtained by X-ray powder 
diffraction analyses (see table 2) are shown for six 
nephrite jade samples. 

nephrite samples had a hydrogen isotopic mean 
value (δD) of –113± 4.8‰. 

Mid-Infrared Spectroscopy. The samples’ mid-IR ab-
sorption spectra, collected in transmission mode 
with KBr pellets (figure 8), were characterized by 
bands at 3674, 1108, 1067, 1000, 949, 922, 758, and 
688 cm–1, typical of tremolite (Hawthorne and Della 
Ventura, 2007). The whitest samples (12 and 4C) also 
contained the absorption features of calcite (2513, 
1799, 1423, 876, and 712 cm–1; Farmer, 1974). 

DISCUSSION 
The various samples from Val Malenco exhibited RI 
values typical for nephrite jade (O’Donoghue, 2006). 
Their SG values, which showed variation with the 
color of the stones, were in agreement with those com-
monly reported for this jade (SG=2.9–3.1; O’Donoghue, 
2006), except for the lower values in the two white 
samples (2.77 and 2.74, respectively; see H and I, table 
1). These SG values are compatible with a significant 
amount of calcite, whose SG (2.70 ± 0.01) is lower than 
that of tremolite. The Mohs hardness of 6.5 and the 
finely felted fibrous texture are typical of nephrite from 
localities worldwide (O’Donoghue, 2006). 

The fine fibers of tremolite amphibole occurred to-
gether with other unevenly distributed constituents. 
Calcite was the most abundant, although its con-
tent varied from 0 to about 30 wt.%; pyroxene, ap-
atite, and sulfide minerals were rarer. The variable 
amount of calcite corresponded with a white hue 
(figure 9), while molybdenite and galena were re-
sponsible for the gray and black hues. 

Chemical analysis of the tremolite fibers revealed 
a low abundance of minor and trace elements, with 

104     NEPHRITE JADE FROM VAL MALENCO, ITALY 

TABLE 3. Average chemical composition of tremolite 
amphibole in the nephrite jade from Val Malenco. 

Sample 4S 6A 6B 4C 

Electron microprobe analysesa 

Oxides (wt.%) 
SiO2 59.41 59.87 59.60 58.98 
TiO2 0.01 0.02 0.02 0.02 
Al2O3 0.26 0.04 0.29 0.48 
FeO 0.03 bdlb 0.01 0.08 
MnO 0.01 0.01 0.01 0.02 
MgO 23.14 23.01 23.12 22.89 
CaO 13.22 13.16 13.12 13.42 
Na2O 0.14 0.15 0.18 0.20 
K2O 0.04 0.04 0.05 0.04 

Total 96.26 96.31 96.39 96.12 

Fe/(Fe+Mg) 0.001 0.000 0.000 0.002 

Ions per 23 oxygens 
Si 8.127 8.176 8.137 8.093 
Ti 0.001 0.002 0.002 0.002 
Al 0.041 0.007 0.046 0.077 
Fe 0.003 bdl 0.001 0.009 
Mn 0.001 0.001 0.001 0.002 
Mg 4.719 4.684 4.705 4.681 
Ca 1.937 1.926 1.919 1.972 
Na 0.038 0.039 0.047 0.053 
K 0.007 0.007 0.008 0.008 

LA-ICP-MS analysesc 

Element (ppm) 
Sc 1.24 1.42 1.38 1.16 
Ti 21.0 12.2 18.7 19.2 
V 215 271 293 220 
Cr 2.10 2.47 4.20 2.20 
Mn 81.2 80.7 84.5 87.8 
Fe 584 527 572 670 
Co 0.19 0.19 0.29 0.19 
Ni 0.46 0.57 0.81 0.66 
Zn 52.7 42.0 51.5 38.9 
Sr 6.88 7.21 6.46 5.34 
Y 0.72 0.68 0.93 0.23 
Zr 0.14 0.18 0.39 0.66 

a Ten points per sample were analyzed. FeO is the total iron. Cr is below 
detection limit in all samples. 

b Abbreviation: bdl = below detection limit (0.01 wt.%). 
c Five points per sample were analyzed. 

iron as the most abundant chromophore ion. Yet its 
content shows comparable values in the various sam-
ple colors from white to green (again, see figure 9). This 
suggests that the occurrence of other mineral phases 
(e.g., calcite) could influence the jade’s color variation. 

Nephrite’s minor and trace-element chemical 
composition plays an important role in tracing its ge-
ologic origin. It is used to distinguish nephrite asso-
ciated with dolomitic marbles (dolomite-related 
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Figure 10. Chromium 
versus cobalt and 
nickel plots of the Ital-
ian nephrite jade (green 
triangles) are compared 
with nephrite data 
from Siqin et al. (2012). 

nephrite or para-nephrite) from that associated with 
serpentinite rock (serpentinite-related nephrite or 
ortho-nephrite); see, for instance, Nichol (2000) and 
Siqin et al. (2012). In particular, various authors (e.g., 
Siqin et al.) have shown that serpentine- and 
dolomite-related nephrite minerals can be separated 
on the basis of their Fe/(Fe+Mg) ratio (0.064–0.118 and 
0.001–0.074, respectively) and their concentrations of 
Cr, Co, and Ni, which are higher in nephrite associ-
ated with serpentinite. Based on the very low 
Fe/(Fe+Mg) ratio (always <0.002), as well as the low 
contents of Co (0.19–0.29 ppm), Cr (2.10–4.20 ppm), 
and Ni (0.46–0.81 ppm) found in the nephrite jade 
from Val Malenco (table 3 and figure 10), we can clas-
sify this material as dolomite-related nephrite or para-
nephrite. 

The possible formation process for this type of 
nephrite deposit is commonly ascribed to a metaso-
matic reaction involving dolomite replacement by sili-
cic fluids (Harlow and Sorensen, 2005). This is 
consistent with the reaction proposed by Nichol and 
Giess (2005) for nephrite from Val Malenco, which 
produces excess calcite as isolated grains or aggregates: 

5CaMg(CO ) + 8SiO + H O = Ca Mg Si O (OH) + 3CaCO 3 2 2 2 2 5 8 22 2 3 

(dolomite) (silica) (tremolite) (calcite) 

Yet the occurrence of diopside grains as rare relicts 
within tremolite also suggests a second stage of for-
mation involving the intermediate formation of diop-
side from dolomite, subsequently replaced by 
tremolite. In any case, the formation of the Alpe 
Mastabia deposit in Val Malenco implies an intense 
fluid-rock reaction by hydrothermal solutions, perco-
lating at the contact between the dolomitic marbles 

and the enclosing schists (Nichol and Giess, 2005). 
The very low δD-depleted value determined on this 
nephrite also suggests a possible contamination of the 
hydrothermal fluid with water of meteoric origin (Yui 
and Kwon, 2002; Harlow and Sorensen, 2005). 

CONCLUSIONS 
Nephrite jade from Val Malenco, northern Italy, en-
tered the market at the beginning of the 2000s. Since 
the discovery of nephrite there in 1995, the deposit 
has produced about 25 tons of gem-quality rough, 

Figure 11. These necklaces (top) and bracelet (bot-
tom) consisting of approximately 10 mm diameter 
spheres are fashioned from nephrite jade from Val 
Malenco. Photos by Pietro Nana. 
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carved into ornamental objects or fashioned into jew-
elry (figure 11). This study, performed on both cut and 
rough specimens, shows that nephrite jade from Val 
Malenco is composed of tremolite amphibole. It con-
tains a low concentration of iron as a chromophore, 
in agreement with its pale green color. Variable 
amounts of other constituents also influence the 
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