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Abstract

The study of gemstone inclusions has long been a hot topic in the jewelry field. However, compara-
tive research on inclusions in sapphires, one of the five precious gemstones, is still limited. Previous
researchers have used conventional gemological tests and modern spectroscopic techniques, such
as Raman spectroscopy to analyze the gemological characteristics of sapphire samples from Australia,
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Azad Kashmir, Shandong, China, and Guinea in Africa. Based on the previous research results, this
paper summarizes the characteristics of sapphire deposits and the gemological features of sap-
phires from Australia, Azad Kashmir, Shandong, China, and Guinea in Africa. By initially exploring
the unique manifestations of inclusions in sapphires from different origins and their differences in
inclusion characteristics, this study not only provides important evidence for the origin traceability
of sapphires but also offers more reliable identification criteria for the jewelry market.
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Figure 1. Hexagonal growth color band of Australian sapphire sample [9]
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Figure 2. Solid inclusions in Azad Kashmir Sapphire Specimen [12]

2. LR RRIEE AP HE R RE[12]

43. REILFEEAR

4.3.1. EAYHE
AR RA KT WIS ANTRR SR, e AR ST R R, B IR 6 -
WEARNE, mWegtRke, Hegitd ][14].

4.3.2. BERMAGFHE
WARERAFSEERSEE A, HFEREA M. 28, a6t PROERULZHEER.

MBI ERRE, Hiih., FetERATEERIEAAR S, ke, B ah2mas

R E HEEH HO. COp KA RR[15]. /£ CREATHT A RITE Y, AXBERIA I AR ) e 3 4

DOI: 10.12677/ag.2025.152016 146 HOBREL2E AT


https://doi.org/10.12677/ag.2025.152016

FASE, BCR

A WIS B850 BEACA . BRERE . AR (BB A BRERIR A RIS . BRERIR
)y BT BRHAERET . SRERHAERET . WARKET)AE, DARRERAIN R MEANREE 44 A s LA S R ik
EYSE; AN, IEREA M. WA Z AR R ER[14]

44, EEMNLATERIEER

4.4.1. BEFRFHE

X AR L P AR € 55 A0 A AT B 5 A R B, HeAr i 260 1.762~1.770, X441 %24 0.008;
FHXT 2 BN 3.94~4.04; TERTERINRICKT TR EAE M, 2L G PIRE S 7E KB R A 00 N 2B TS5 4L
BIE[16]. LA LR A S AT NI B bk 5 A = S 5 e FIVE BN [17]

4.4.2. BRIKYFE

PSRRI SRR, AR L B B8 A A S S KR A . &40 BT, AR
W BTS2 MR, (HIELAEECNE W2 = A%E HH AR B R, thah, B0 KERE,
DL G R L A . A B 2 R A SN R 2R R ) A AR [16]

LLAMETE AT 45 TR B, 1248 6 A SIS I I SRR A S YIRS O-H WR3hIg[16]. & T
N FRIE T R S mT N, B K AE A B AR I A7 T 2115~2125 cm L A 1900 em L [T, fi 7K £5 47 K380 2 bA
RS (T UK B R IR AR B A BE B, AR/ DIADIRE SUAFELE[18] [19]. SHE K85 A 1 i3] 450°C LA L,
FEB IR 7K o3 2 DR 5 R 8 e AT B 2 3, 3 T S0 20 AMRFAE e 11 2 oy W 955« R In #4143 800°C
Jei, BEAERAT R PR 0 U S ARG 5 [20].  FRUEAT AN, BE/KEAH O-H IRSIEHIFFAES T, AlfENHE
A O T A R S A0 A R I B AR R [16] .

5. BRI

BRI F A H AR (AR FK) BASCERCE R Y 8 R) R[] Pk
IREEAASBAER. BROEREHT Y aE) RHEAETEA[12], PEILAREE AR R,
O EPIRELZEIR . 2B F R DL 22 Fh [ AR B 470 L B AR A At B 20 B0 S A4 [14] [15]- AU LN S48 (15
FAAEKEA . &40 BED . A M S22 Mgk, 8 =A% mHE rEH R a2
1£[16].

TR LU AT PR B, AN i A G R I i RE AR 52 B 2 M M S A S (B A A S
Bl OGN )5 ) M o HROK TR ST AR ST LA v A K /R W 56 A0 B B R T Bt 2 o R B 31 A
] LR U A B AT S TR T S R AR K R R A AR AR R s JED L AR R A R A
N S8 I8 XA AT R AR AR AE K T T ZE R Kok R IX S8R ARG 7] LIAE A AN B 72 05 5 40 1
B

6. HESRE

FEEA RS, BRI B SLAE se AR IR S o L 2R BB AR L PA S5 b 7™ 1 6 A e R
Wk, B, BUEEARHET S, XEPHE SO AR SRR E A SO, 7
R —ERMLZ AL, HESIE., BEETMAAERRER. MEET UKL, H2RRRE
R FR O . XL IE R, R ERAIERIE, TRE SATIRGLEETT I X, S S SRR
g, REBLHAEE 2R R

PR 85 5 Al I 2O i g LR Ry . IR RS, ATTRE A T 5 il
AT K RIEE A4 A h 2ot 5 B T R Em € B R OB AL, B BB g U IR

DOI: 10.12677/ag.2025.152016 147 HOBREL2E AT


https://doi.org/10.12677/ag.2025.152016

FEASE, BOCR

AR AR F AN RAAAET A, LIRS oG B3, vh [ LD 2R 6 A A A AR ARt
TS, TSR N AR AR DA ZE . AR L P9 AR 0 S Al R 206 M E
W ELE 2 M AR, SRATZLAN G 730 5 KA 3 UIAE G O-H HRBhIE, LMK A HoZ 15
AR o DA ) B A BB AR AR 22 5 AN DU B R N BT, AR A R PSSl
b5 IS g EA AT IRIX e S R SRS, R B AR AR Ry A R A 2 T T S R . T
RERAB TSGR, AN ATTHER 0 S - s o 7T e, IO 58 1 AT T Ak
AN 7= L A B AR R ST

R, BATIIAEAE B L St A IR AT F-Be, 2D P24 2™ b B 540 PR 20 ol 22 7 TR 1
Rk, AT SE AR v 2 S AN X AN P . R, A B R ER M 7T, RERS S A R
W ARG T R 2 B, DR S Al i e B R e f it B8 IR S B S HE

SECHk

[1] Smith, J.D. (1984) Gemstone Inclusions: Nature and Significance. Geological Society of America Bulletin, 95, 1-10.

[21 FEF. sA2EM] st E R A H AR AL, 1989: 392.

[81 5B, AREM. 4, BN REE —— R R BB PRI FURIE[)]. BRI, 1999, 10(4):
17-23.

[4] i, FEEL P E AR RSRE[CYMER R 2 5 B —— R i SR A R 2 Sk, G T E
Hh 5K 2%, 2003: 246-248.

[5] Graham, I., Sutherland, L., Zaw, K., Nechaev, V. and Khanchuk, A. (2008) Advances in Our Understanding of the Gem
Corundum Deposits of the West Pacific Continental Margins Intraplate Basaltic Fields. Ore Geology Reviews, 34, 200-
215. https://doi.org/10.1016/j.oregeorev.2008.04.006

[6] Wong, J., Verdel, C. and Allen, C.M. (2017) Trace-Element Compositions of Sapphire and Ruby from the Eastern
Australian Gemstone Belt. Mineralogical Magazine, 81, 1551-1576. https://doi.org/10.1180/minmag.2017.081.012

[7] Sutherland, F.L. and Webb, G.B. (2007) Australian: Sapphires and Rubies. Rocks & Minerals, 82, 116-125.
https://doi.org/10.3200/rmin.82.2.116-139

[8] Saminpaya, S., Manning, D.A.C., Droop, G.T.R. and Henderson, C.M.B. (2003) Trace Elements in Thai Gem Corun-
dums. The Journal of Gemmology, 28, 399-416. https://doi.org/10.15506/j0og.2003.28.7.399

[O] ARUEZF, AN, J73E. WOKHRIEWE =4 M F A AL 2 RHEN]. S E A 5%400E, 2019, 21(2): 24-33.
[10] WL, WEEFANZ M RERIELI]. BkEERHE, 2003, 15(5): 48-51.

[11] Buravleva, S.Y., Smirnov, S.Z., Pakhomova, V.A. and Fedoseev, D.G. (2016) Sapphires from the Sutara Placer in the
Russian Far East. Gems & Gemology, 52, 252-264. https://doi.org/10.5741/gems.52.3.252

[12] BEEHE, SRR, T, S LA KR A AR AR 2O T[] A A A A (D),
2022, 24(5): 101-108.

[13] Pardieu, V., Thirangoon, K., Lomthong, P., et al. (2009) Sapphires Reportedly from Batakundi/Basil Area: A Preliminary
Examination and a Comparison with Rubies and Pink Sapphires from Other Deposits in Central Asia.
https://www.gia.edu/doc/batakundi_sapphire.pdf

[14] sRbets. \WARWEEARWEOT WERED]. A5 W, 1999, 18(1): 43-47.

[15] BR#E, BRI, BERDy. ILAREF A M AEAT ). LT, 2007(3): 63-66.

[16] RN, D&, e LN GBI A N E A ERHEN]. FAMEAFRE(PRI), 2022, 24(3): 10-19.
[17] 9KfEHR. RGFEAEM]. 2 i Jbat: s ik, 2006: 692-693.

[18] Shen, A.H. and Wirth, R. (2012) Beryllium-Bearing Nano-Inclusions Identified in Untreated Madagascar Sapphire.
Gems & Gemology, 48, 150-151.

[19] Zack, T., Kronz, A., Foley, S.F. and Rivers, T. (2002) Trace Element Abundances in Rutiles from Eclogites and Asso-
ciated Garnet Mica Schists. Chemical Geology, 184, 97-122. https://doi.org/10.1016/s0009-2541(01)00357-6

[20] JA4fE FUBE. AEAEENI/GET RN A MEA%SE, 2000, 2(1): 23-26.

DOI: 10.12677/ag.2025.152016 148 HOERRL 2


https://doi.org/10.12677/ag.2025.152016
https://doi.org/10.1016/j.oregeorev.2008.04.006
https://doi.org/10.1180/minmag.2017.081.012
https://doi.org/10.3200/rmin.82.2.116-139
https://doi.org/10.15506/jog.2003.28.7.399
https://doi.org/10.5741/gems.52.3.252
https://www.gia.edu/doc/batakundi_sapphire.pdf
https://doi.org/10.1016/s0009-2541(01)00357-6

	浅谈四个产地蓝宝石的宝石学特征
	摘  要
	关键词
	A Brief Discussion on the Gemological Characteristics of Sapphire from Four Different Origins
	Abstract
	Keywords
	1. 引言
	2. 蓝宝石概述
	2.1. 化学成分及晶体形态
	2.2. 颜色及多色性

	3. 蓝宝石矿床特征概述
	3.1. 矿床类别
	3.2. 中国蓝宝石
	3.3. 澳大利亚蓝宝石

	4. 不同产地蓝宝石的宝石学特征
	4.1. 澳大利亚蓝宝石
	4.1.1. 基础特征
	4.1.2. 包裹体特征

	4.2. 阿扎德克什米尔蓝宝石
	4.2.1. 基础特征
	4.2.2. 包裹体特征

	4.3. 中国山东蓝宝石
	4.3.1. 基本特征
	4.3.2. 包裹体特征

	4.4. 非洲几内亚褐色蓝宝石
	4.4.1. 基本特征
	4.4.2. 包裹体特征


	5. 包裹体特征对比
	6. 结语与展望
	参考文献

