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Gemmological Characteristic of Emerald
from Ethiopia

HU Xiaojun', PEI Jingcheng®
(1. Center South University , Changsha 410012, China; 2. Gemmological Institute ,
China University of Geosciences » Wuhan 430074, China)

Abstract: In this paper,emerald from Ethiopia was selected as the research object. We
used conventional instruments to study its basic gemmological features,combining with
LA-ICP-MS,UV-Vis-Infrared Spectrum to study the locality features of emerald from
Ethiopia.

The results of conventiona linstruments tests show that emerald from Ethiopia has
good euhedral and transparency. The colour of emeralds from Ethiopia are mostly light
green to deep green,with blue or yellow tone. The range of refractive index is 1. 581 —

1.589,and DR is between 0. 007 —0. 008. The relative density is from 2. 68—2. 73. It is
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observed that the inclusions in emerald from Ethiopia are rich:there are a large number
of fluid inclusions, mainly gas-liquid two-phase inclusions, which can form rain-like,
spray-like and other special shapes when they exist in groups. Biotite is also frequently
seen in samples,and some of the samples have colour bands and growth pattern. The re-
sults of LA-ICP-MS show that emerald from Ethiopia presents a medium to high sum of
alkali metals from 1. 44% to 1. 68% . in which the content of Na is the highest. Of all
the chemical elements responsible for the colour of the emeralds, the content of Cr and
Fe is relatively high and the content of V is relatively low.

The UV-Vis-Infrared spectrum proves that the colour of emerald from Ethiopia is
mainly caused by Cr*" , V?*" ,Fe?" and Fe’" in crystal. Compared with the UV-Vis spec-
trum of emerald from other origins, emerald from Ethiopia has a strong absorption a-
round 850 nm, which belongs to Fe?".

Key words: emerald; UV-Vis spectrum; LA-ICP-MS; Ethiopia
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Fig.1 Emerald samples from Ethiopia
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Fig. 2 Internal inclusions of emeralds from Ethiopia
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Table 1 The chemical compositions of emeralds from Ethiopia wy /%
Ay EE-1 EE-2 EE-3 EE-4 EE-6 EE-7
SiO, 65. 30 65. 90 65. 20 65. 40 65.10 65. 60
Al, O, 16. 20 15. 30 16. 30 16. 50 16. 10 15. 90
BeO 13. 30 13.00 13. 30 13. 20 13.70 13. 30
Na, O 1. 94 2.11 1.92 1. 82 1.92 1. 89
Na, O/ MgO 0. 84 0. 86 0. 84 0. 84 0. 82 0. 84
Alkalis* 1.55 1.68 1. 50 1. 44 1.51 1.51

Alkalis™ :"Li+*Na+*K+*Rb+'*Cs
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Table 2 Trace elements of emeralds from Ethiopia /ppm
A EE-1 EE-2 EE-3 EE-4 EE-5 EE-6 EE-7
Li 238 248 215 270 214 230 274
K 382 349 249 274 332 282 349

13, 2 10. 8 7.0 27.1 10. 1 44.9

Mn 45.7
3 889 4122 4 978 4 433 4 978

Fe 4 589 5 056

18.1 15.5 22.0 17.5 20.9

Ga 21035 22.1
39.2 70.7

Rb 67.6 62. 6 35.2 32.8 66.5

830

Absorbance

300 400 500 600 700 800 900
A /nm

B3 REM LT AR LT Lot

Fig. 3 UV-Vis spectra of emeralds from Ethiopia
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Gemmological, Petrographic Characteristics and Petrogenesis of
Jadeitite Accompanied Barite Included Quartz

CHEN Zixian', SHEN Yan’ao?, LIN Zheqiong'
(1. National Gemstone Testing Center Co. , Ltd, Guangzhou 511400,China;
2. Guzhi Assets Appraisal Co. , Ltd, Guangzhou 511400, China)

Abstract: A kind of purple jadeitite is studied by gemmological and petrological meth-
ods. System identification of the rock by polarizing microscope find it is albite quartz
microcrystalline jadeitite, and the quartz contains columnar, slaty and granular barite
inclusions. The purple parts of the sample are jadeite and the white parts are quartzs.
Raman spectrum confirms that the inclusions in quartz are barite, which supports the
inclusion identification results of polarizing microscope. UV-Vis and the qualitative a-
nalysis results of energy dispersive X-ray fluorescence spectrum show that the strongest
absorption band between 500 — 600 nm, with about 580 nm as the center, caused by
manganese, is the cause of the colour of the purple jadeitite. Based on the petrographic
characteristics, it is considered that a few jadeite reacted with quartz to form micro-

grained albite mixed in the jadeite aggregates with the slowly decrease of pressure after

%5 H 89 :2020-09-30
YEF B Ar  BRAE B (1991 —) . Lo, By BT R0l A FBR SRR T4 . E-mail: 1040508594@qgq. com



the jadeitite metamorphic crystallization, while the SiO, rich colloidal hydrothermal ad-
sorbed with Ba®' intruded along the fractures of jadeitite. The Ba’" released in the SiO,
colloidal flocculation stage and reacted with SO,*” to form tiny, idiomorphic barite,
which were then included by crystallized quartzs, then a rare phenomenon that included
in quartzs barite and distributed in jadeite as the form of flow structure in jadeitite.

Key words: barite; quartz; albite; jadeitite; inclusion

A1l BEdaermEhidkaeim QP EENERRLHED)
Fig.1 The white clots and fluxion banding in the sample(a) and image of the sample

under super depth of field microscope(b)

M2 HETWEINRBANDPEHKE

Fig. 2 Jadeite and a few albite in the sample
a. —;b. +



A3 RaRWEERFEEMK
Fig. 3 Barite included fluxion quartz veins in the sample

a.—;b. +

B4 ZHREREFER MR BRESREEEK
Fig. 4 Quartzs and the columnar, slaty, granular barite inclusions

a.—;b. +

A5 PEARKEZHE
Fig. 5 Afew of schistic biotite
a.—;b. +
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Fig. 7 The purple parts showing typical infrared spectrum of jadeite
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Fig. 8 The white parts showing typical infrared spectrum of quartz
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Fig. 9 The tiny white spots surrounded by purple jadeite showing infrared spectroum of albite
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Fig. 10 UV-Vis spectrum of sample
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CLORYIE 2 BE Bk E 2= Be - ) R BRI 5181165 2. PRYIE 28 £ BE 42 B4R 1A B2 W
K e 2R BN 518083)

W OB AMEPRUENIBAEAH AN AT 2T ¥ HENNRINT . EREH RS
FHEBRFAUNECE BHEBALF ZERAE, TAARA LA TR LE, LW Z 4T THEH,
SWTHI~BEERZETL, RATLUEZAEREY RR T WRFHREIMK, FEH 3.8920.02
g/cm3, E KA JE N T~8, R R B 0, 404 i 48 40 K AR AR 14 O 413,424,461,505,523,555,604,681,
714.743.824,1306 em ' EE WA BT —BCERARE AU R ES R A4 N5 KR K EH
F. 785nm H A KLET 1500 cm "D T AR BE R LA, 1590,1625.2252 cm 'EANLERENLF
i, 7 532nm ¥ K % T.180,219,303,349,378.396 434,466 .536.,576.589,617,653,717,789,810,
848.988.1323 cm ' 5 RRUFF # Ed W B H 457 — 8, LHA LMK, A 405 nm AL LET. T
786 nm 4L & BE# A 710 nm B E I, £ 532 nm g A K E T TN 796 nm X kg EF A
710,703,694 ,611 nm # 5 ¥, B Rk EALH & A — F A K. KT LMK, & 400~650 nm H — 5
WA A 385,423,550 nm F w5 A & F 4 AME Ti.V.Fe B x . EDS &% &, # &
FELZCaZrl ALO 58 MEE TN EX R EBLZANES 520 EEXEREAHFE R
EE—FRE., GALNHAT ARBEHN D LN BHES T,

KRR AMET LN R EDS i B R LA RFRE

Gemological Characteristics of Painite

GUO Jie' ,LTAO Renqing' ,ZHEN Qiuju®
(1. Shenzhen Institute of Technology, Shenzhen 518116, China; 2. Testing Center ,
Shenzhen Batar Investment Holding Group Co. s Ltd. , Shenzhen 518083, China)

Abstract: The customer provided 4 samples that could not be accurately identified and
named, this paper for the customer’s identification needs, a comprehensive gemological
characteristics of the test analysis, the test results are as follows. The refractive index of
the samples is beyond the measuring range of the refractometer. The samples have
strong glass luster and obvious dichroism. The samples have typical absorption spec-
trum in the visible light region. The samples are inert under LW ultraviolet lamp and

moderate to strong yellow green fluorescence under SW. They can be enlarged to ob-

U5 H #9:2020-09-30
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serve obvious faceted prism, cracks, minerals and fluid inclusions. The density of the
samples is 3. 89 + 0. 02g/cm3, and the Mohs hardness of the samples is 7~ 8. The
shell fracture can be observed by the samples. The characteristic peaks in the infrared
fingerprint region of the samples are 413, 424, 461, 505, 523, 555, 604, 681, 714,
743, 824, 1 306 cm™ ', which are consistent with Painite. The number of overtone fre-
quency peaks in the functional group area is more complex, which is supposed to be re-
lated to water vibration. Under 785 nm excitation light source, the samples have strong

1

fluorescence package below 1 500 cm ' and strong Raman peaks at 1 590, 1 625 cm '
and 2 252 cm ', Under 532 nm excitation light source, the test results showed that
180,219,303,349,378,396,434,466,536,576,589,617,653,717,789,810,848,988.1
323 em ' were consistent with Painite in RRUFF database. The results of photolumi-
nescence test showed that under 405 nm excitation light source, 786 nm emission band
with 710 nm shoulder peak was visible. Under 532 nm excitation light source, the test
results were 796 nm emission band with 710, 703, 694, 611 nm shoulder peaks. The
specific mechanism needs to be further studied. The results of UV visible test show that
the samples have a wide absorption band in the range of 400—650 nm, accompanied by
superposition peaks of 385, 423 nm and 550 nm, which may be related to the trace Ti,
V and Fe in the samples. EDS results show that the main elements of the samples are
Ca, Zr, Al and O, which are consistent with the chemical formula of painite. However,
boron element was not determined to participate in the analysis, so the mass fraction of
major elements in EDs test results deviated from the theoretical value. According to
comprehensive analysis, the samples are painite, a rare gem variety.

Key words: painite; Infrared Spectrum; Raman Spectrum; EDS Energy Spectrum;

Spectral Characteristics

I -

A1l SH4EsERE 20X A2 AWMe&ESEREE 30X
(£t CP1,#4 t FP2,% T FP1,4 T CP2) (% F CPl.%4 t FP2,% F FP1.4 F CP2)

Fig.1 Appearance of painite magnification: 20X Fig. 2 Appearance of painite magnification: 30X
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Fig. 3 Absorption spectrogram of hand spectroscope(FP2)

B4 #5 CPl W ifRa E kK 200X M5 #& CPLYAMAMERE®E 200X
Fig. 4 Fluid Inclusions in sample CP1 200X Fig.5 Gas Liquid two phase inclusions in sample
CP1 200X

[6 & FPLw A mAHEREEK 150X B 7 #&FPLo e m @k EaRE 200X

Fig. 6 Gas-liquid two phase inclusions in sample Fig. 7 Directional tubular crystal inclusions in sample

FP1 150X CP1 200X
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B8 & FP1 Wi &k & e &k 150X B9 # & CPl % DiamondView™ T 2 JL i 41 & %
Fig. 8 Directional tubular crystal inclusions in sample Fig. 9 Red fluorescence of sample CP1 in DiamondView™

FP1(Magnification; 150X)

B 10 # % CP2 # DiamondView™ T 2 #L#h 41 & % 3¢ B 11 # % FP1 % DiamondView™ T 2 #L By 21 € 7% &
Fig. 10 Red Fluorescence of sample CP2 in Fig. 11 Red Fluorescence of sample FP1 in

DiamondView ™ DiamondView™

B 12 # & FP2 £ DiamondView™ T 2 #1841 & % & B 13 B8 FP2 #y Nl ki o 150X
Fig. 12 Red fluorescence of sample FP2 in DiamondView™ Fig. 13 Conchoidal fracture of sample FP2 150X
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Fig. 26 Sample CP1, CP2 and FP1, FP2 Raman
spectra tested with 785nm wavelength laser light
sources (original spectral test results not calibrated
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Gemmological Characteristic of Mexican Red Blue Amber
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2. Gem Testing Center , China University of Geosciences, Guangzhou 510145, China;
3. Hubei Engineering Research Center of Jewelry, Wuhan 430074, China)

Abstract: In recent years, Mexican amber has gained more and more market share, but
the Mexican red blue amber is scarce due to the formation condition. The predecessors’
research on Mexican red blue amber is basically blank. Red blue amber as one of the va-
rieties of blue amber, its surface often has a maroon layer of oxide, the inner layer of
amber with blue fluorescence under ultraviolet light. Since the blue fluorescence of the
blue amber can only be perfectly displayed on a black background, the red skin can act
as a black background, making the red and blue colours collected in a piece of amber,
increasing the beauty and value of Mexican amber. This article aims to study the gem-
mological and spectroscopy characteristics of Mexican red blue amber and compare it
with Mexican amber burying in the surrounding black rock by gemmological routine
methods, microscopic observation, infrared spectroscopy and photoluminescence spec-
troscopy. Mexican red blue amber internal colours include yellow, gold, maroon, etc.
The surface is resinous luster. The red skin of Mexican red and blue amber is often
slightly transparent, and its interior is translucent to slightly transparent. The relative
density of red blue amber was about 1. 05 and the refractive index was 1. 54. Under
long-wave UV, the inside shows strong blue fluorescence, and the red skin has weak
fluorescence intensity, even no fluorescence. The basic gemmological characteristics of
Mexican amber burying in the surrounding black rock and red blue amber are not much
different. Mexican red blue amber has complex inclusions. The thickness of red skin is
uneven, and it is composed of black dots wrapped and flowing. FTIR spectra shows red
part of Mexican red blue amber has absorption peak of C=0 in 1 723 cm 'and C—O in
1 250—1 030 cm™ ' which is stronger than the inner part. The absorption intensity ratio
of the C=0 peak and —CH; peak of the red blue amber’s red part is about 4/5, and the
inner part is about 2/5~1/2. Specification of red blue amber oxidation occurs mainly on
the surface, and inner part of red blue amber’s oxidation degree is higher than the inner
part of amber burying in the surrounding black rock. C=0 makes deep maroon of red
blue amber material surface; The luminescence centers of red part are located at 562 nm
and 506 nm, while the inner part mostly emits 467 nm and 472 nm center. As the de-
gree of oxidation increases, the luminescent center gradually shifts to red spectra re-
gion, and the fluorescence intensity is significantly decreased. The inner part of amber
burying in the surrounding black rock has two wide luminescence centers of 489 nm and
466 nm. The fluorescence intensity inside amber burying in the surrounding black rock
is higher than that of red blue amber inside. C=0 quenches the fluorescence of Mexican
red blue amber. This paper provides reference for the identification of Mexican red blue
amber, and helps to distinguish Mexican red blue amber from other producing areas and
varieties of amber.

Key words: red blue amber; Mexico; gemmological characteristic; spectroscopy charac-

teristic
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Fig.1 Mexican red blue amber
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Fig. 2 Internal inclusions in red blue amber samples:
(a) disc-like inclusions; (b) gas-liquid two-phase inclusion; (c¢) black dot-like inclusions;
(d) plant debris inclusions; (e) black organic inclusions; (f) miscellaneous flocculent dark

organic inclusion
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Gemmological and Fluorescence Characteristic of Fluorite

MU Honghe', LIN Jingtao®, LI Yan®®, Lu Ren®
(1. Shanghai Institute of Ceramics, Shanghai 200000, China; 2. Gemmological Insti-
tute , China University of Geosciences, Wuhan 430074, China; 3. Hubei Engineering
Research Center of Jewelry, Wuhan 430074, China)

Abstract: Fluorite, also known as fluorspar, is made from calcium fluoride (CaF,),
which is famous because of its fluorescence under ultraviolet and cathodic rays. Previous
research has studied the discoloration effect and thermoluminescence property of fluo-
rite, however, this research tries to specifically investigate the fluorescence characteris-
tics of fluorite. This research chose three different colours of fluorite and five synthetic
calcium fluoride crystal samples, the gemmological characteristics of fluorite samples
were studied via inductively coupled atomic emission spectrometer, Fourier transform

infrared spectrometer (FT-IR) and laser Raman spectrometer to summarize the spectral
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characteristics of fluorite samples, and to analyze the fluorescence characteristics of the
samples through UV-Vis spectra and fluorescence spectra test. The results of previous
experiments show that the impurity elements in fluorite samples mainly include cerium
(Ce), dysprosium (Dy), lanthanum (La), strontium (Sr) and yttrium (Y). The exci-
tation wavelength of the fluorescence spectra was determined by component analysis and
UV-Visible absorption spectrum, and the emission peaks of Ce’” and Tbh*" were ob-
tained. The emission peak at 316 nm and 336 nm and the spectral peak at 427 nm were
found by gaussian function fitting. The comparison of UV-Vis absorption spectrum and
fluorescence spectrum of fluorite samples verified that the emission peak at 316 nm and
336 nm was caused by the main luminescence center.

Key words: fluorite; gemological characteristic; fluorescence characteristic; rare earth

element ion
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Fig. 1 Micrographs of samples
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Table 1 Basic properties of samples
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Fig.5 Gaussian fitting of fluorescence spectra of fluorite sample F-01
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Spectroscopic Characteristic of Weathering Skin of
Seal Stone from Jinshifeng Field from Shoushan

ZHENG Jinyu', CHEN Tao', YAO Chunmao', ZHOU Zhengyu®*,
LI Mengyang', XU Xing'

(1. Gemmological Institute , China University of Geosciences » Wuhan , 430074, China;
2. Ocean and Earth Science School, Tongji University , Shanghai 200092, China;
3. Laboratory of Gem and Technological Materials, Tongji University, Shanghai

200092, China)

Abstract: As the “empire of the seal stone”, Tianhuang stone is a significant species in

the seal stone. Stone from Jinshifeng, which is a variety of excavated stone formed simi-
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lar with Tianhuang stone, is drawing consumer’s eyes. Seal stone from Jinshifeng field
originates from the lode of Jinshigong mountain located in Shoushan county, Fujian
Province. The appearance characteristics of the stone are black weathering skin and flash
points on the surface. The inside matrix is colourful that rich in yellow, red and white.
Data was collected using two high spectral resolution Fourier transform infrared spec-
trometer and Raman spectrometer. The samples were tested by FTIR and the results of
specular reflection method were shown that the characteristic absorption peaks of kao-
linite group minerals, and the high frequency region had the characteristics of dickite.
For the purpose of analyzing minerals, transmission method using KBr method was nec-
essary. Disordered dickite was founded in the spectra and envelope peaks appeared in
functional group region indicated that it is made of more minerals. The solution was
then assayed for identifying minerals using the curve fitting method. The results shown
weak peaks of kaolinite and nacrite besides dickite. Using Raman spectrometer, we
were able to find sharp Raman shift of pyrite and dispersion envelope peaks of amor-
phous carbon (a—C) peaks. The existence of pyrite and a—C lead to the phenomenon
of flash points and black weathering skin respectively. Secondary actions such as weath-
ering, running water transported, microbial action and soil burial etc. made the miner-
als component of the weathering skin more complex. The investigation of spectroscopic
characteristics of seal stone from Jinshifeng field has shown that it is made of disordered
dickite and contains a small quantity of kaolinite and nacrite. There is a possibility that
the formation of a—C is relative to biological action. We speculated that the pyrophyl-
lite may exist in weathering skin according to the spectra of FTIR.

Key words: Tianhuang; Jinshifeng; weathering skin; curve fitting; FTIR; Raman spec-

trum

JSF-2

1cm

JSF-6

1 20EEs#HE

Fig. 1 Seal stone sample from Jinshifeng field
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Fig. 2 Characteristics of weathering skin of seal stone from Jinshifeng field
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Jade Characteristic and Technological Evaluation of
Turquoise Material Beads of M52 Tomb in Haochuan
Cemetery, Suichang County. Zhejiang Province

JIANG Yan, YANG Mingxing
(Gemmological Institute , China University of Geosciences , Wuhan 430074, China)

Abstract: The Haochuan Cemetery in Suichang County, Zhejiang Province is a relatively
complete Neolithic site in southwestern Zhejiang. The period is from the late Liangzhu
Culture to the late summer and early Shang Dynasty, after the Hemudu Culture, Majia-
bang Culture, and Liangzhu Culture in Zhejiang Province. The discovery of this archeo-
logical culture fills the void of no prehistoric civilization in southwestern Zhejiang. The
Haochuan Cemetery was selected as one of the top ten archaeological discoveries in the
country in 1997 and was approved by the State Council as the seventh batch of national
key cultural relics protection units in 2013. Among the burial objects unearthed in the
Haochuan Cemetery, there are five turquoise beads that are quite special. There is no
turquoise unearthed in and around Suichang. The discovery of the five beads proves the
comunication between the ancestors of Haochuan and the mineral origin or related cul-
ture at that time. The district has conducted actual material exchanges. The five pieces
of material beads are national third-level cultural relics, which were approved by the
Zhejiang Provincial Cultural Relics Bureau (Zhejiang Cultural Relics License [ 2019 ]
No. 6), and the identification of components of the five unearthed turquoises were un-
dertaken by the Gemmological Institute of China University of Geosciences (Wuhan).
The five turquoise beads in this study came from tomb M52 in the Haochuan Ceme-
tery. They are all drum-shaped beads drilled with small holes. They were arranged in
rows beside the vermilion lacquer marks during excavation. They may be decorative ob-
jects embedded or adhered around the mouth of a container. As precious national cultur-
al relics, they are non-reproducible and unique, and non-destructive identification meth-
od must be adopted. Therefore, the conventional test method of gemmology and the
non-destructive identification method of large-scale equipment were adopted for the test
of these research sample. Tests were done mainly through conventional gemmological
tests, ultra-depth-of-field microscope, infrared spectroscopy and X-ray fluorescence
spectroscopy to identify the beads, so as to determine the composition of the beads, the
polishing process, the possible source of the jade and the processing leves of the ances-
tors in the Haochuan area at that time. Infrared spectroscopy was tested by reflection
method, and it can be seen that all five samples have characteristic peaks of turquoise,
which proves that the base of the five beads is pure turquoise. XRF data shows that the
content of trace element barium is relatively high, which is similar to the characteristics
of turquoise produced in Shiyan, Hubei and surrounding areas. It can be used as a pos-

sible evidence to identify the source of the five turquoise beads and jade materials for the
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next step, which lays the foundation for research. Observing the pieces of turquoise
beads through photomicrography can evaluate the jade processing level of the ancestors
at that time. The five samples have several corrosion pits of different degrees on the
surface, and the erosion degree is relatively shallow, which proves that the turquoise it-
self is more dense and the buried conditions in the soil are better; the five samples have
visible directional polishing marks, and they are obvious. A certain number of polished
small faces were not completely finely ground, leaving a rough surface, which proves
that the ancestors of the Haochuan Culture at that time already had the ability to
process and polish material beads with a length and width of no more than 1 cm; the
method of processing beads is to grind the irregular turquoise material into multiple
small surfaces until it becomes a barrel bead shape, but it may not have the ability to
grind and polish the arc surface; the shape of the hole is relatively regular, nearly circu-
lar, with polishing marks, which shows that the Haochuan Cemetery already had a cer-
tain degree of jade processing capacity.

Key words: Haochuan Cemetery; Haochuan Culture; material bead; turquoise; process
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Table 1 Basic characteristics of five turquoise beads in Haochuan Cemetery

Rt /em Fht/g R AR i
M52:2 FA0.5—0.7, 0.50 JHERNGE  HE
K 0.9

M52 ¢ 3 HAE 0.8, 0.95 MABYEEE B
£0.9

M52:2 M52:3 M52:4 M52:5 M52:8
o
N 1 N 1 N 1
4000 3000 2000 1000
Wavenumbers/cm'1

B2 I E0E LR ERAE Bkt

Fig. 2 Infrared spectra of five turquoise beads unearthed from the Haochuan Cemetery
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B3 H& MS2:2 KMk
Fig. 3 Surface pit of sample M52 : 2

B4 i M2:8KEHMAE
Fig.4 Polished surface of sample M52 : 8
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The Glory of Turquoise from Neolithic to Bronze
Age in Persia

Bahareh Shirdam , Yang Mingxing, Andy H. Shen

(Gemmological Institute , China University of Geosciences ,» Wuhan 430074, China)

Turquoise is an opaque, blue-to-green gem-
material that has not only attracted people’s at-
tention due to its beauty and vivid colour but al-
so its divine place in different civilizations. Orig-
inally called “Piruzeh” in Persian language, the
spiritual value of turquoise in Persian culture is
to the point that even its name carries the mean-
ing of victorious, triumphant and prosperous. In
Persian literatures, turquoise has been celebrat-
ed by poets, and various legends and beliefs are
associated with it (Vinogradov, 1966).

This article conducts a review on turquoise
deposit and their distribution in the Iranian plat-
eau, comparing it with the distribution of tur-
quoise artifact discovered in prehistoric archeo-
logical sites, to stimulate possible trade routes
for turquoise trade. Studying the obtained tur-
quoise artifact from excavations, offers some in-
sight into the status of turquoise, development
and progression of crafting, inlay and bead in-
dustry in prehistoric culture and its very first

civilizations.

TURQUOISE DEPOSITS IN THE
IRANIAN PLATEAU

U5 H #9:2020-09-30

As a country extraordinarily rich in natural
resources of copper, lead and silver, as well as
metamorphic rocks and semi-precious stone such
as turquoise, archeological sites in Iran suggest
an early interest in these resources and develo-
ping new technologies to exploit them (Helwing
2004).

Turquoise is a mineral at the top of the por-
phyry-epithermal systems (Momenzadeh 2004).
The Nishapur, Baghu, Meyduk and Sar Chesh-
meh ancient turquoise mines are all located in the
alternation zones of porphyry-epithermal sys-
tems with Cu, Au mineralization. Turquoise
mining in Iran (Fig. 1) has been discontinuously
continued from prehistoric to the present time.

The most important, best known and long
living mine is the Neyshabur turquoise mine.
But some other mines have been producing tur-
quoise in west of Kerman, south of Damghan,
and southeast of Tabas. Turquoise from Kerman
area is well known in the history and archaeolo-
gy of Iran. The term of “Kerman turquoise” is
applied to turquoise from both Sar Cheshmeh
and Meyduk porphyry copper deposits.

1€ % 91 : Bahareh Shirdam(1989—) , 4, i+, E BN F A ¥ H R HIT.
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Fig.1 Distribution of archeological sites, active and inactive ancient turquoise mines.
Ancient-Active Turquoise Deposit (Blue) : 1-Neyshabur Mine, 2-Baghu Mine, 3-Meyduk Mine
Ancient-Inactive Turquoise deposit (Red) : 1-Gazu Mine, 2-Runiz Mine, 3-Sar Cheshmeh Mine

Table 1 Archeological sites with evidence of using turquoise ornaments

Period Chronology (cal B. C.) Location Province
Neolithic 7500 Tape Ali Kosh Ilam
7000 Tape Mohamad-Djaffar Ilam
6000— 7000 Tal-e Atashi Kerman
6000 Tape Rahmat Abad Fars
5200 Tape Zagheh Qazvin
Chalcolithic 4800 Tape Pardis Tehran
4600 Tape Sialk Isfahan
4360 Tape Borj Razavi Khorasan
4500—3800 Tape Yahya Hormozgan
4300 Tal-i-Iblis Kerman
4100—4 500 Tal-e Bakun Fars
Bronze Age 3800—3400 Tape Yahya Hormozgan
3500 Tape Hesar Semnan
2800 Shahr-i Sukhte Sistan & Baluchestan
2800—2300 Jiroft Kerman
2600—2200 Susa IV Khuzestan

1800 Tal-e Malyan Fars
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TURQUOISE DISCOVERIES FROM
ARCHEOLOGICAL EXCAVATIONS

In spite of the transitional period from pre
pottery Neolithic in Ali-Kosh to pottery Neolith-
ic in Mohamad-Djaffar, the large number of tur-
quoise artifacts discovered from burials in both
phases, suggests the importance of this mineral

in their traditions.

The distribution of turquoise deposits in the
Iranian plateau and ancient sites from which tur-
quoise has been discovered, is demonstrated in
Fig. 1. A visual comparison of these data sug-
gests a significant distance between Neolithic
sites (particularly in Ali-Kosh, Mohamad-Djaf-
far and Zagheh sites) and turquoise deposits,
and therefore the necessity of transport route
and trade to explain the presence of turquoise or-

naments (Fig. 2).

Fig. 2 Turquoise ornament from Tape Zagheh site, exhibits in Archeology Museum of

University of Tehran, photo by B. Shirdam

The Chalcolithic

This era is marked by a decrease in the use
of local chlorite for bead making and a significant
increase in the use of turquoise (Beale, 1973).
While some ancient communities have moved
closer to the ore deposits in the chalcolithic, ma-
terial culture found in Sialk and Pardis (Chalco-
lithic sites far from turquoise deposits) . not only
suggest a local development of different indus-
tries but also indicate the extension of contacts
towards eastern areas, due to the presence of
turquoise discoveries in excavated layers.
The Bronze Age

Turquoise production peaked during the

Bronze Age. Excavators unearthed many differ-

ent types of artifacts inlaid with turquoise, sig-
nificantly in Jiroft archeological site. Workshops
for bead production have been found at several
sites from the early 3rd millennium BC, like
Tappeh Hesar, Susa, Shahdad, Tal-i Malyan
and Shahr-i Sokhta. At the latter, carnelian and
turquoise were used in addition to lapis lazuli
(Foglini &. Vidale, 2000; Casanova, 1995).
Bead-makers of this era were professional crafts-
men, and some of them carried the tools of their
trade with them at all times, even into the
grave, as some burials from Shahdad demon-
strate (Hakemi, 1997). Another characteristic
of this period is the growing utilization of inlay

technology; as observed in Fig. 3, turquoise has
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Fig. 3 A turquoise inlaid on chlorite vase from Jiroft, exhibites in

the Archaeology Museum of Jiroft

been inlaid on a chlorite vase from Jiroft’s great
civilization.

Around the same time, flint drills were dis-
covered in big numbers in Shahr-i Sokhtae. A
comparative study between the turquoise waste
found in the archeological site’s layers and tur-
quoise beads discovered in burials indicate that
turquoise came to the towns in the form of fin-
ished products, in contrast to lapis lazuli which
was manufactured at the place (because of the
larger number of extracted lapis waste) (Tosi

1973).
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Gemmological Characteristic of Pink-Red Synthetic Diamond
Produced by a Chinese Company

ZHANG Chuanzheng', LI Jianjun®*, CHENG Youfa®’, FAN Chunli*, WANG Lisheng'
(1. Hebei GEO University, Shijiazhuang 050031, China; 2. Shandong Institute o f
Metrology, Jinan 250014, China)

Abstract: This study focuses on the basic gemmological characteristics and spectral
characteristics of pink-red high temperature and high pressure (HPHT) synthetic dia-
monds produced by a Chinese company. It is expected that this research can provide the-
oretical basis for the future research of pink-red diamonds, and provides theoretical sup-
port for the identification of HPHT synthetic diamonds. This article uses gem micro-
scope, DiamondView™, micro-infrared spectrometer, Ultraviolet-visible spectropho-
tometer, Photoluminescence spectrometer, X-ray fluorescence spectrometer to study 6
round cutting bright HPHT synthetic diamonds that have been colour-treated to pink-
red produced by a Chinese company. The results showed that the sample contains nee-

dle, columnar, irregular or point inclusions and clear colour partitions phenomenon; the

W5 B 85 : 2020-09-30

PEE BN IR B (1991 — ), L B BF T AL 72 R A IR R L
BWAEE FEEA76— ), B EEESE ARG EEERR DO A, FENFREEA B AN S5FE TA/E. E

mail: geoli@ vip. sina. com
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™ the growth struc-

fluorescence showed red-orange colour under the Diamond View
ture of cube, rhombic dodecahedron and octahedron can be clearly seen from the sample
H-01—H-03, and showed the typical "dark cross" phenomenon. It is speculated that
the growth structure image observed with different diamond cutting direction has obvi-
ous difference; The ultraviolet-visible spectrum showed 260 nm wide absorption band
and (N-V) center, GR1 center or 595 nm absorption peak; The infrared spectrum
showed the absorption peak of 1 131, 1 330, 1 344, and 1 450 ecm™'; The PL spectrum
showed (N-V) center, GR1 center, 3H center, 588 nm and 886 nm characteristic
peaks. Based on the basic gemmology -cal characteristics and spectrum analysis, this
batch of experimental samples are type Ib pink-red HPHT synthetic diamonds produced
by irradiation and annealing treatment.

Key words: pink-red; irradiation treatment; annealing treatment; synthetic diamond;

gemmological characteristic

- :i e

SR
QL R )

Bl SieEL(NEZEAKKA HO01,H-02,H-03,H-04,H-05,H-06)
Fig. 1 Test samples (from left to the right: H-01,H-02,H-03,H-04,H-05, H-06)
a. & W 7 H b, =M

B2 #MaksaRESE
Fig. 2 Inclusion characteristics of samples
a. B H-01; b, £ % H-02; c. # % H-04
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B3 #aaferKig
Fig. 3 Colour partitioning phenomenon of samples

a. B H-01; b, £ & H-02; c. # & H-04

B4 HoBBEkEMTLER
Fig. 4 Fluorescence images of growth structure in samples

a. F£ & H-01; b, £ % H-02; c. # & H-05
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Fig. 5 Ultraviolet-visible spectra of the samples
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Fig. 6 Micro-infrared spectra of the samples
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Gemmological and Spectroscopic Characteristic of Synthetic
Blue-Green Beryl by Hydrothermal Method

ZHANG Jialin, ZHANG Qian, PEI Jingcheng, HUANG Weizhi
(Gemmological Institute , China University of Geosciences , Wuhan 430074, China)

Abstract: This paper analyzed a new blue-green hydrothermal synthetic beryl appears on
the market, the systematic research is conducted by using LA-ICP-MS, IR spectrum,
Raman spectrum, UV-Vis absorption spectrum, to obtain the gemmological and spec-
troscopic characteristics, and to analyze the causes of colour, and provide reference data

for testing institutions to identify such synthetic gems. The results show that the re-

U5 H #9:2020-09-30
TEER N Ik FEBE(1998—) , 4, 2t , RN FH TG FME ST T,
BIRAEE FEFRA974—), B B, EEMNF R A5 A L7 W58 TAE . E-mail: peijc@cug. edu. cn
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fractive index of the sample is 1. 570—1. 576, which is similar to natural beryl. All sam-
ples have the characteristic water ripple growth texture inside, which can be used as one
of the main identification characteristics of this synthetic beryl. LA-ICP-MS analysis
showed that the chemical composition of this synthetic beryl is relatively simple, the
main chromogenic elements are Cr and Ti, and trace amounts of V, and the alkali metal
content is extremely low. The UV-Vis spectrum mainly shows the absorption peak of
Cr, combined with the LA-ICP-MS test results, it is believed that the blue-green tone is
mainly caused by Cr and Ti. The green tone is mainly caused by Cr, the trace amounts
of V may also affect the green tone. Titanium causes the purple colour, superimposed
with green to form the blue-green hue of the sample, the specific colour mechanism
needs to be further studied. In the infrared spectrum of 2 000—4 000 cm ', the broad
absorption band centered at 3 700 cm 'absorbs strongly, which belongs to the funda-
mental frequency vibration and coupling of two types of channel water. Peaks at 2 449,
2 615, 2 746, 2 813, 2 885, 2 983 cm ! are caused by Cl™ ; The strong absorption peaks
of 3108 cm 'and 3 299 cm ™ 'are caused by NH*". In the near infrared absorption spec-
trum of 4 000—8 000 cm !, it is the combined frequency and frequency doubling vibra-
tion area of the channel water in synthetic beryl. Among them, the strongest absorption

' and

peaks at 5 275 cm !, accompanied by the stronger absorption peaks at 5 455 cm™
5106 cm ' caused by the combined frequency vibration of type I water, and the strong
absorption peak at 7 143 cm ' caused by frequency doubling vibration of type 1 water
can be used as an important identification features of hydrothermal synthetic beryl, and
is particularly important for the identification of thick faceted gemstones. The corre-
sponding absorption peaks in natural beryl are weak or even absent. The Raman spec-
trum of the sample is basically the same as that of standard beryl. The half-height width
of the 685 cm 'peak is 7.1—7.3 cm ', less than 8.5 cm ', which can be used as anoth-
er identification feature of this hydrothermal synthetic beryl.

Key words: synthetic beryl; hydrothermal method; UV-Vis spectrum; IR spectrum; Ra-

man spectrum

BH-2 BH-3 BH-4

M1l A#hizeREXERERHA

Fig. 1 Hydrothermal synthetic blue-green beryl samples
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Fig.2 A large number of fluid inclusions distributing

along the fracture surface
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Table 1 Chemical compositions of hydrothermal synthetic blue-green beryl samples wg/ %

T3 BH-1 BH-2 BH-3 BH-4
Al Oy 19. 238 19.586 19. 279 19. 580
Si0, 66. 627 66. 245 66. 739 65.879

Vz 03 - 0. 006 - —
Na, O 0. 007 0.005 0.008 0. 005

T« — SRR %0 W IR S BTG T (R 46 1 PR

300 400 500 600 700 800
A /mm

B3 AREGREZEEETH LN LT LRUAE

Fig. 3 UV-Vis spectra of hydrothermal synthetic blue-green beryl samples
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IR spectra of hydrothermal synthetic blue-green beryl samples(400—1 500 cm ')

B 166
3108

Transmittance

BH-3

2 449
2813

BH-1 5326 2746 g 3299

2240 2615 2998

2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

o/cm!

Mo Afike R EREKEEH N LIR AR E 2 000~4 000 cm™")
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Fig. 6 IR spectra of hydrothermal synthetic blue-green beryl samples(4 000—8 000 cm ')
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Fig. 7 Raman spectra of hydrothermal synthetic blue-green beryl samples
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Identification Characteristic of Synthetic Rock Crystal Cluster

DAI Huiru', Zhou Danyi’, SONG Zhonghua®, SU Jun?,
LI Haibo?, LU Taijin* s MA Yongwang'
(1. Beijing Laboratory of National Gemstone Testing Center , Beijing 100013, China;
2. National Gems & Jewelry Technology Administrative Center , Beijing 100013, China)

Abstract: Recently, National Gemstone Testing Center (NGTC) received a kind of syn-
thetic rock crystal cluster, whose crystal morphology, striations and etchings are very
similar to those of natural rock crystal cluster, and whose internal inclusion characteris-
tics are fingerprint like and foggy, which are more likely to be present in natural quartz.
NGTC gemmologists went to Donghai crystal market for research, and conducted gem-
mological tests on the samples, including microscopic observation, DiamondView™ flu-
orescence imaging and infrared absorption spectrum, etc. The results show that the in-
frared absorption spectrum provides a diagnostic evidence for the origin of the sample.
The colorless crystal on the cluster has no IR absorption peaks at 3 379, 3 484, 3 595
em™ !, which are characteristic IR absorptions of natural rock crystal quartz. But the IR
absorption peaks at 3 585, 3 432,3 294 cm ! and 3 194 cm ' appear, which matches the
IR absorption features of synthetic rock crystal quartz. And the IR absorption spectrum

of green crystal lacks the absorption band at 4 455 cm ™', which appears in the IR ab-

U5 H #9:2020-09-30
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sorption spectrum of natural and irradiation treatment green quartz. Therefore, this

kind of sample should be named synthetic rock crystal.

Key words: synthetic rock crystal cluster; infrared spectrum; identification characteris-

tic
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Fig. 1 Synthetic rock crystal cluster

M2 Re&mmtafafmg

Fig. 2 Striations and etchingsonthe colorless crystal
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B3 ZeXGBRARER@MEENEN-ATFELF D)

Fig.3 The green substrate of the cluster is composed of many green quartz particles(a), and

a group of colour band in the side of the cluster(h)

A4 REHEABHEIR.FRAMERHK

Fig. 4 Fingerprint like and foggy gas-liquid inclusions in the colorless crystals

5 X ¢ &#E DiamondView™ T 8 7% F #4E

Fig. 5 Fluorescence characteristics of the colorless

crystal under Diamond View ™
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Fig. 6 Infrared absorption spectra of colorless

crystal (a) and green crystal (b)
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Application Exploration of 3D Printing Technology in
Jewelry Design Maker Education
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2. Hubei Engineering Research Center of Jewelry, Wuhan 430074, China;3. School of
Civil, Environmental Engineering & Architecture , Hubei University of Technology
Wuhan 430068, China)

Abstract: With the advent of the intelligent era, more and more attention has been paid
to educational innovation. The integration of 3D printing technology and maker educa-
tion has become an important teaching model for primary and secondary schools as well
as higher education. With the rapid development of 3D printing technology and fast pro-
totyping, “design is production” concept enhances students’ in-depth experience and
participation in the learning process, create an educational application innovation service
platform that combines virtual and reality, exercises students’ creative thinking and in-
terdisciplinary thinking, and promotes the development of creative learning mode. This
integration of 3D printing technology and jewelry design maker education has brought
new development to jewelry making and education and teaching. This article analyzes
the application of 3D printing technology in jewelry design maker education from crea-
tive jewelry, smart wearable jewelry, cultural and creative products ,etc.

In terms of the future development direction of 3D printing technology in maker ed-
ucation, the PEST analysis of the macro environment shows that 3D printing technology
has many advantages in terms of social environmental policy, economic growth, and
technological environment. This provides good conditions for 3D printing technology in
maker education development. Regarding the educational needs of 3D printing technolo-
gy, the SWOT analysis model is used to propose reform suggestions to the educational
program, so as to grasp advantages, avoid disadvantages and threats, seize opportuni-
ties, and formulate a more complete maker education program. Integrating the market
demand and educational needs of jewelry design maker education, integrating digital
technologies such as 3D printing technology and smart wearing into maker teaching has
a good development prospect. This article elaborates on the future development and ef-
forts of maker education from the aspects of maker social space and maker cultural at-
mosphere construction, maker general education and maker characteristic construction,
network platform construction and social resource sharing. With the rapid development
of emerging science and technology, the innovative teaching model based on the concept
of maker education and 3D printing as the main technology promotes the cultivation of
jewelry design professionals and innovative compound talents. The application of 3D
printing technology in the maker education also needs to be continuously improved,
with the hope that the education and teaching model that directly applies creativity to
practice will eventually be realized and promote the development of the industry.

Key words: 3D printing technology; maker education; jewelry design; talent develop-

ment
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Mass Personalized Manufacturing Mode for Smart Jewelry

LI Xingping', LI Yan''?*, PAN Ruigqi'
(1. Gemmological Institute , China University of Geosciences » Wuhan 430074, China;
2. Hubei Engineering Research Center of Jewelry, Wuhan 430074, China)

Abstract: Jewelry has been regarded as a kind of ornament worn on human body in a
long time, while the relationship between jewelry and wearer is more and more empha-
sized in contemporary jewelry design. Considering wearable intelligent devices are close-

ly related to users, manufacturers have paid more attention to integrating design mor-
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phology and aesthetics into wearable devices, and many jewelry companies have begun
to try to produce smart jewelry. In the market, most personalized jewelries are pro-
duced by small studios based on high-end customized services, and the jewelry style and
materials of large scale producing are similar. With the advent of internet of things
(IOT) and cloud computing booming, market competition is becoming fierce and the in-
dividualization and diversification of user needs is increasing, it makes manufacturers try
to change production and management mode in order to win the market competition bet-
ter. Most companies of manufacturing industry has increasingly featured personalization
and small batches, which shows the trend of mass personalization, and this mode is also
applicable to the jewelry industry. The mass personalization production mode can utilize
the advantages of the Internet well and collect the user’s individual needs more efficient-
ly and concretely. It breaks the single and closed conventional production mode, and
makes the design, manufacturing, sales and other link processes more closely and effi-
ciently cooperated. Meanwhile, wearable devices are highly specialized and complex,
and it needs big data on human health and expert knowledge to support and guide the
prediction and optimization of the models dynamic evolution, and improve the design ef-
ficiency of multi-dimensional customized products. According to the characteristics of
wearable devices industry. this paper focuses on the analysis of the interaction ways be-
tween users and companies in the production process based on the theory and strategy of
mass personalization, and discusses how to integrate the user needs into the smart jew-
elry production process better. Finally, according to the development trend of jewelry
market and the needs of users, a mass personalized jewelry design mode based on users’
demand is proposed. This research tries to explore a more efficient and cost controllable
product and service solution through intelligent design, simulation and manufacturing
network collaboration.

Key words: mass personalization; smart jewelry; user’s need; production process
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Fusion and Embracement in the Khitan Culture of
Liao Dynasty: Symbolism in Metalwork

WEN Shangjia, LU Ren, LIU Yimiao
(Gemmological Institute , China University o f Geosciences » Wuhan 430074, China)

Abstract: The repoussé, chased, and gilded crafts from the “Khitan Impression-Exhibi-
tion of Cultural Relics of the Liao Dynasty (907 —1125 A. D. ) ” are diverse in style and
rich in patterns. Many metalwork crofts used two exotic patterns, of which is the
Makara derived from Indian mythology, and the other is the Star of David which is de-
rived from Israel (Jewish culture). Metalwork crafts worked as a carrier of at least four
cultures’ fusion (Khitan/Liao, Han/North-Song, Israel /Jewish and India/Buddhism).
All these clues can give us opportunities to restore the truth of the cultural circulation a-
mong the ethnic groups in the Liao Dynasty through the trace-ability of patterns. At the
same time, it shows how inclusive the Khitan are with other cultures.

The Makara from Indian mythology is a combination of animals: whose head is
crocodile or elephant, whose bodies is fish, or snake or other kinds of reptiles, and with
elephant legs or crocodile claws. Its earliest image appeared in the Lomas Rishi Cave
(Fig. 1) (350 B. C.) in northern India(Fig. 2, Fig. 3). Then, between 100 and 200



64

A.D., Makara first appeared with a fish-shaped body (Fig. 4). The Chinese mythical
creature Wen-yao fish is very similar to Makara. And it was documented in Shan-hai
Ching-Xi-shan Ching during the Warring States period (475-221 B. C. ). And there is al-
so a description in the poem Ode to the Nymph of the Luo River by Cao Zhi (192—232
A.D.), who is a poet in the Three Kingdoms Period (220—280 A. D.). At the same
time, it is widely believed that the concept of Makara was introduced into China with
the introduction of buddhist scriptures during this period . By the Eastern Jin Dynasty
(317—420 A.D. ). the famous painter Gu Kaizhi (348—409 A. D. ) painted the story of
Ode to the Nymph of the Luo River (Fig.5). At that time, the Wen-yao fish in this
painting had owned a dragon head. It can be seen that Makara has been evolved with the
enhancement of local culture impact. After the fusion, Makara has been changed into
two categories during the Sui and Tang Dynasties (581 —790 A. D. ). One with a dragon
head and the fish body is also known as the dragon-fish pattern, and the other is a com-
bination of dragons, fish, bird wings, or other creatures. The Makara pattern also
gradually entered the Khitan culture under the huge multiculturalism of the Tang Dy-
nasty.

Many items in this exhibition used Makara’s shapes, including gold and silver jew-
elry, metal products, and ceramics. The repoussé and chased parcel-gilt silver bowls
with Makara and flower patterns unearthed from the Hadagoumen kiln of Kalaqin Ban-
ner, Chifeng is considered to be a handicraft of the Tang Dynasty (618 —907 A. D.),
and it is a typical dragon-fish patter craft (Fig. 6). The Makara gold earrings were un-
earthed from the Liao Tomb of Tuerji Mountain, Horqin Zuoyinghouqi, Tongliao. It
had a strong sense of three-dimensionality and was welded by gold pieces after
hammered. On both sides there are parts like fins and wings with engraved moire and
delicate curves (Fig. 7). Some earrings directly welded two U-shaped gold pieces to-
gether to form an abstract Makara image (Fig. 8). There are also earrings by simply
repoussé and chased the metal pieces and then welded them. The dragon head, fins,
scales, and beads(sacred pearl) are fully revealed, and the shape is lively (Fig. 9). In
Fig. 10, the dragon head, fish scales, fish fin, both sides of the earring, as well as the
flower bud-shaped sacred pearl are all made extremely refined. From these earrings you
can understand the Liao Dynasty Makara pattern variety, style changes greatly. It is
quite different from the Indian Makara pattern (Fig. 11)of the same period (850 —925
A.D.).

Because of the secession of the Tang Dynasty, the territory was divided into North-
ern Song Empire and Liao Empire. Therefore, there were Makara relics of the Tang
Dynasty occasionally unearthed from the tombs of the Liao Dynasty. Wu Di pointed out
in Makara Prints and Their Cultural Meaning in the Liao Dynasty : That if Makara in
the Liao Dynasty is completely inherited from the Tang Dynasty, then the place where
the Han ethic group lives in Liao Nanjing (now the suburbs of Beijing) and Xijing (now
Shanxi Datong) should unearth more Makara artifacts. However, many artifacts were
unearthed in Shangjing (now Chifeng) and Dongjing (now Tongliao). The Khitan’s
preference of Makara may be derived from their special culture. Their land is mainly
grassland and mountain forest (including some swamps and rivers), which froms their

very specific fishing, hunting., and animal husbandry customs and culture. Especially in
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the cold winter, it is necessary for ice fishing. This gradually became a custom activity
of Khitan people and has been passed down to this day.

The Star of David (Magen/ Mogen David) originated in Judaism and then spread to
Islam (476—1500 A. D.) ., also known as the Seal of Solomon, is often found in decora-
tions on religious buildings. Fig. 14 is the complete manuscript of the Hebrew Bible that
is considered the oldest (1008 A. D.) in existence, and this is a page about the Star of
David. The bronze bowl chased with the Star of David is now in the Metropolitan Muse-
um of Art (Fig.13), date 1100—1199 A. D. Fig. 14 is a copper basin chased with Ara-
bic and a Star of David motif from the Liao Dynasty. It can be inferred that this handi-
craft may have been made before it was imported into Khitan.

No dynasty is as special as Liao Dynasty. The Khitan people ruled the northern
grasslands in the Liao Dynasty for nearly two hundred years. Their special geographical
location and ethnic characteristics enable them to maintain their own cultural uniqueness
while also being extremely tolerant of other cultures. Another strong evidence is that
the most popular Yingluo Necklace in the “Khitan Impression” is made of gemstones
from the west, while the patterns and shapes are from Buddhist culture. “They invaria-
bly absorbed other living cultures. The very reason they got so far is that they knew
how to pick up the spear and throw it onward from the point where others had left it”.
Although we cannot travel back to the past, we can still focus on the “variation and im-
mutability” of the symbolism in metalworks, and get close to the majestic and inclusive
grassland civilization of the Liao Empire.

Key words: Khitan; Liao Dynasty; Makara; Star of David
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Fig.1 General view of the cave temples in the Barabar Hills, Gaya (Bihar, 1814),

painted by Colin Mackenzie
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v . i Lomas Rishi Makara
Lomas Rishi cave facade, Barabar Hills, Bihar

Naturalistic elephant

kara’s thick snout

Elephantine Makara
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Fig.2 The facade of Lomas Rishi cave, Barabar Hills Fig. 3 A closer view of the Makara on the left of the lintel
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Fig. 4 Makara first appeared as a fish body
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Fig. 5 Taken from the “Nymph of the Luo River”volume, this painting is a Song-dynasty
(960—1279 A.D.) copy of an original attributed to Gu Kaizhi
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H6 Emugsfitaay BT EBEFALER
Fig. 6 Repoussé and chased gilded silver bowls Fig. 7 Makara-shaped gold earrings

with Makara and flower patterns

B8 AREBNLEL B9 ERVEL
Fig. 8 Golden earrings in the form of Makara, Fig. 9 Pair of Makara earrings, Liao Dynasty

Liao Dynasty
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Fig. 10  Golden earrings in the form of Makara, Fig. 11 Golden earring in the form of Makara

Liao Dynasty
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Fig. 12 Detail of a bronze pot with Arabic engravings on the inner rim and Star of David at inner bottom

unearthed from the tomb of Princess Chen in Naiman Banner, Tongliao
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Fig. 13 The manuscript of the Hebrew Bible Fig. 14 The bronze bowl chased with the Star of David
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Preliminary Exploration of the Spiritual Value of
Ebony Jewelry in Daily Use

ZENG Yiping
(Changsha University of Science & Technology, Changsha 410000, China)

Abstract: Jewelry is a kind of material culture closely connected with human activities.
It not only constructs the social etiquette order, but also acts as a medium for people to
talk with themselves, others and nature. Inseparable from the daily value but higher
than the daily artistic value is the most attractive point of jewelry. Through nearly five
years of jewelry design and making experience, the author, as a commercial jewelry
practitioner and an academic art jewelry teacher, tries to explore the value of jewelry in
daily use from different perspectives.

Key words: traditional jewelry; contemporary jewelry; value; daily use; arouse
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Fig. 1 Fragmentsof Life jewelry series

M2 LERFIEMH

Fig. 2 Introspection jewelry series

B3 — LR E A

Fig.3 Lowve at First Sight jewelry series
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Fig. 4 Resting Clouds jewelry series
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On Reforming the Talent Training Mode of Jewelry Major .
from the Perspective of Cultivating Applied
Technology-Oriented Undergraduate

LIU Xianyu, ZHAO Jingna, WU Fan, YANG Tianchang, XU Yafen
(School of Jewelry , Shanghai Jiangiao University , Shanghai 201306, China)

Abstract: Technical-oriented undergraduate education has the dual characteristics of tra-
ditional higher and vocational education, which gradually highlights its comparative ad-
vantage in adapting to the market demand and among different education levels in nowa-
days. Taking School of Jewelry of Shanghai Jiangiao University as an example, based on
the basic characteristics of technology-oriented undergraduate education, this paper dis-
cusses the breakthrough of jewelry professional talent training mode under the new situ-
ation, and the achievement oriented teaching mode, two-way talent introduction
through school enterprise cooperation, and regional advantages to realize school running
characteristics via in-depth comparison with traditional vocational and undergraduate ed-
ucation.

Key words: technology-oriented undergraduate; jewelry major; reforming the talent

training mode
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Table 1 The contrast between technical undergraduate education, traditional vocational education
and traditional undergraduate education
A AL B AR T S AR
XF L 5 T
IR W hERE ST AR AF
AER N D
NI SR BCRE B, Rk BIENU B HORE, FEAME SRR, R AR R
B 7 1 I QR S 7N =/ Gl 1 ) T I - o7l | R/ Nl
[i) 7 ARG R A A X B BOaE TR R, B R A AR X R
fie 1 UNGYP
5% B AR FREZBHA N T ER BHRAT ERVERNRS  BHENENR R
St RS R B R TAE R RAR T WERBAAMMNET
—FP Y T T A P Sk RBRREEONISEAE PR R Al 2 R OR 1 R £% AR
fE 20 36 FIA SR 07 BARBNA PR IS S Sk
AR A A
i H7 2 B AR BRI E TR AR bR
AR AE v & IR AR MR E L. A — —SHEESIAMAFT
AE (14 2 T A A 3 4 1BfE 5
HAE SRR L E K EHESEERRER R, R BIRIRE B RO R
ZouH A RIIR R SRR
O BT XY A 156 2 2 T BAATL X A 156 4 2 T BAATL By ik TN
LRI HEUR AR 25 & LRI IR A 25 & LR E




FEIp AL
ORGANIZER
RS () BREFABE

Wb Bk E LREBARBE S L

B & 7 A

CONTACT INFORMATION

027-87482950
67883748

NERGERE, TR5ME

i

Al
(7

‘_:'.w
|
A8
‘i |24
i }
f | 4

il
/T
Mé E-J!V:!«. ;

:

e =

4 I 3
- nen o ‘lﬁ v & b A

R





