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The petrogenesis of nepheline jade

HAN Chen-jing and WANG Ya-mei
(School of Gemology, China University of Geosciences, Wuhan 430074, China)

Abstract: In this paper, the authors conducted detailed researches on the rarely-reported nepheline jades in the
aspects of petrography, mineral chemistry, Raman spectroscopy and X-ray powder diffraction, with a discussion
on their petrogenesis. The jades in this study belong to the “floating blue flower” variety and are mainly com-
posed of jadeite, nepheline and hornblende with minor Ba-aluminosilicates, assuming a tubular texture. Jadeites
in these samples have two generations: the earlier ones are euhedral and show regular oscillatory zoning, indicat-
ing iterative replenishment of diagenetic fluids during the growth of jadeites; the earlier jadeites are partly re-
placed by later fine-grained jadeite * amphibole, indicating the alteration caused by later fluids. On the basis of
its modes of occurrence and compositions, nepheline can be divided into two types, i.e., K-poor nepheline and
K-rich nepheline, in which the former occurs along the grain boundaries of the euhedral jadeites whereas the lat-
ter fills in the space between the euhedral jadeites. The textural features indicate that the nepheline jades were
directly precipitated from fluids. The mineral assemblage and compositions suggest that the fluids were rich in
Na, Al, Si, K, Ba with small amounts of such major elements as Ca, Fe and Mg, while the trace elements are
characterized by enrichment of LREE, HFSE, Sr, etc. Combining the phase relations between the minerals in

the samples with the results from previous studies, the authors hold that the crystallization p-¢ conditions for the
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jadeites should be confined to 6 ~14 GPa and 300~450C .

tion product of fluids after decompression.

The nepheline in the jades represents the precipita-

Key words: jade; jadeite; nepheline; diagenetic fluids; p-z conditions
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Fig. 2  Photomicrographs of nepheline jades (a»c: plainlights b, d: crossed nicols)
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Fig. 3 Back-scattered electron image of nepheline jades
e RERFIERFEMREHRIATEN, A AIEOREEBRGA M0 b BENHTEN" A FWEARERSND R 2
1 R EBHNEESEEEIERANEE + ARNERA, TRARSAE SR W ENHREE, AR NEEEEfHEE
LRI EAR: B PUEERE: Amp ANA
a—positive zoned and oscillatory zoned textures of jadeites note that only K-poor nepheline is distributed along the jadeite boundaries: b—grid tex-
ture” of jadeites; note that only K-poor nepheline is distributed along the jadeite boundaries; ¢—initial euhedral jadeites replaced by later fine-grained
aggregates composed of jadeite + amphiboles note two types of jadeites with different contrasts within the fine-grained aggregates; ¢ fine-grained
jadeite aggregates compased mainly of two types of jadeites with different contrasts; Ba—Ba-aluminosillicates; Amp—amphibole

640

67) 735

H 20
Np 34
L NN | .

824

Re—i e
Np—EA

989
Np

0 1
150 250 350 450 550 ()50 75(]

@ ArEE om!

B4 BAMRSLH
Fig. 4 Raman spectra of nepheline

(J

A 3 MR, BRI B T R E - 2Rk
MEE+ANARBA + JERRE. REMNE
& 2 B REER ISR (A 22, 2b; B 32,3b), &
AHEEANREF LR AR SR TSR
TeREI. ATEHE EROR Y E R TR 4 (B 3a,
3b), X RN T & G Iy R/ 3R A R A AR
6. BRI B A AR A A A S R B2 4k, B
FH AR R T 4 S RS KR, B
REEMER R BAMEE K. EE—NERAMN,
g R R AR T (Ca* /P /Mg DM
BHF R, FEE L BALEN bt BE
i I, IR R B IEER G T K B T 4



586

33

AXIERE

L

Np

MUM

llu.au_J._L_E-.__

Jl.l.Jm.

10 20

30

5

40

50 60

26/C)

C3

X

70

Fig. 5 XRD spectra of nepheline jades

1

80

" 3b
2c¢ 2d
3c
3c
2
2a 2b 3a 3b
wp %

Table 1 Chemical composition of jadeite and amphibole

1 2 1 2
- _— 1
Na,O 14.58 14.32 13.80 14.58 14.20 13.74 14.21 14.38 14.90 14.40 9.68 9.73
K,O 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.01 0.12 0.13
Cr, 05 0.02 0.04 0.00 0.00 0.00 0.00 0.00 0.04 0.01 0.04 0.08 0.01
MgO 0.18 1.14 1.59 0.14 0.85 1.19 0.14 0.50 0.02 0.35 19.60 20.16
CaO 0.23 0.97 2.15 0.18 0.68 1.71 0.21 0.68 0.04 0.54 1.92 2.14
MnO 0.00 0.05 0.00 0.04 0.00 0.06 0.00 0.00 0.00 0.00 0.07 0.07
ALO; 24.86 23.47 22.52 24.69 23.48 22.72 24.43 22.18 25.33 23.33 3.14 2.75
TiO, 0.00 0.03 0.02 0.00 0.15 0.02 0.08 0.07 0.00 0.00 0.00 0.00
FeO 0.09 0.35 0.94 0.10 0.35 0.96 0.60 2.86 0.11 1.84 3.48 3.27
SiO, 60.10 60.20 59.77 59.97 59.81 59.53 39.36 59.17 60.00 59.60 58.63 58.74
Total 100.06  100.56  100.79  99.71 99.52 99.92 99.03 99.87 100.42  100.09  96.79 97.00
6 4 23 -Ca-Na-K=13

Na' 0.96 0.94 0.90 0.96 0.94 0.91 0.94 0.95 0.97 0.95 2.58 2.59
K" 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02
crt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Mg?* 0.01 0.06 0.08 0.01 0.04 0.06 0.01 0.03 0.00 0.02 4.02 4.12
Ca®* 0.01 0.04 0.08 0.01 0.02 0.06 0.01 0.02 0.00 0.02 0.28 0.31
Mn?* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .01 0.01
AP* 0.99 0.93 0.90 0.99 0.94 0.91 0.99 0.89 1.00 0.93 0.51 0.44
Ti** 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Felt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.20 0.22
Fet 0.00 0.01 0.03 0.00 0.01 0.03 0.02 0.07 0.00 0.05 0.20 0.16
Sitt 2.03 2.03 2.02 2.04 2.04 2.03 2.03 2.02 2.02 2.03 8.06 8.05
Aeg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00

Jd 0.99 0.95 0.91 0.99 0.96 0.92 0.98 0.93 1.00 0.95

Wo 0.00 0.02 0.04 0.00 0.01 0.03 0.00 0.01 0.00 0.01

En 0.00 0.03 0.04 0.00 0.02 0.03 0.00 0.01 0.00 0.01

Fs 0.00 0.00 0.01 0.00 0.01 0.01 0.01 0.03 0.00 0.03
WEF 0.01 0.05 0.09 0.01 0.04 0.08 0.02 0.06 0.00 0.05
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Table 2 Chemical composition of nepheline
1 2 3 4 5 6 7 8 9 10 11 12
Na,O 17.98 17.59 17.93 18.13 18.16 17.42 20.85 21.83 21.59 21.39 20.99 21.74
K,O 4.25 4.33 4.16 4.06 4.19 3.90 0.07 0.09 0.08 0.09 0.07 0.07
Cr,04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.06 0.01
MgO 0.00 0.00 0.00 0.02 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
CaO 0.01 0.02 0.00 0.02 0.01 0.01 0.01 0.01 0.00 0.02 0.01 0.01
MnO 0.00 0.01 0.00 0.00 0.00 0.03 0.00 0.05 0.03 0.05 0.03 0.01
AlLOs 34.50 34.81 34.57 34.81 34.90 34.97 35.25 36.04 35.48 36.08 35.54 35.82
TiO, 0.00 0.07 0.09 0.00 0.00 0.00 0.07 0.07 0.00 0.00 0.03 0.00
FeO 0.01 0.02 0.02 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.03
SiO, 42.06 42.24 42.23 42.50 42.66 42.86 42.65 42.83 42.77 42.98 42.38 42.82
Total 98.80 99.09 99.00 99.53 99.98 99.18 98.93 100.93  100.03  100.61 99.10 100.51
4
Na™® 0.84 0.82 0.84 0.84 0.84 0.81 0.96 0.99 0.99 0.97 0.97 0.99
K* 0.13 0.13 0.13 0.12 0.13 0.12 0.00 0.00 0.00 0.00 0.00 0.00
crt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg** 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca®* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mn?* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AP 0.98 0.99 0.98 0.98 0.98 0.99 0.99 1.00 0.99 1.00 1.00 0.99
Titt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe?* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sit* 1.02 1.02 1.02 1.02 1.02 1.03 1.02 1.00 1.01 1.01 1.01 1.01
4.2
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Fig. 6 Formation p-t conditions of nepheline jades
Shi ez al. after Tatsuki and Harlow 2012
2010  Sorensen 2006 Lw— Zo— Pg— Q— GS—
BS— EA— AM— Amp-
EC— EP-EC— LW-EC—
GR— HGR—
Pt
Lw—lawsonite ~Zo—zoisite ~Pg—paragonite ~Q—quartz GS—
4.3.3 greenschist-facies BS—blueschist-facies EA—epidote-amphibolite-
p-t facies AM—amphibolite-facies ~Amp-EC—amphibole eclogite-fa-
cies EP-EC—epidote eclogite-facies LW-EC—Ilawsonite eclogite-fa-

cies GR—granulite-facies HGR—high pressure granulite-facies the

p-t shaded area represents the formation p-z conditions of nepheline jades
+ -
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