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Table 1. The chemical composition of gneiss in the mining district (fluorescent X-ray analysis. %)

FE 5 Si0, ALO; Fe,Os MgQ) CaQ Na,() K,O Cr,O; V20,
Ind 42.58 15. 22 5.67 3.78 19.21 0.32 5.31 [ y. 62

In3 54.10 17.92 3.35 1. 89 8.22 0.37 7.9 C. 07 0. 45

W AT R P Lol K IR A SR % (1995)
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Table 2. Trace element countents of strata at Malipo in I :

Yunnan(10~*)

#H # Cr v l.| . f
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o & 125 176 . - N
B 83 90 | I' / | ,
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BEMARS. Fig. 1. Map showing zoning of the emerald-bearing peg- »
HEZRY K> TR KT -6 matites.
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ZHEBERATIEEARE LA EKERBER TR LBAPRETH FEEATH
Ry2BETE 20cm, — &K 1~4em; HRE 0. 5~1. 5em, HH Wik 3em, KN ETE FEZ AT
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TAREAR. BENBSHEME. XSRESNBEHRBSA  BRRE, BRERELS. OFT
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FD. SHBER . BERERIZEEVRE SERF . WRASKEE-BERNEE, XRE
—RE 1~3mm, EFREREEEAGR AN BELE -BAXTRGERS 2), 284
MRARAAAREBIEBEEROIENSEEBELR(EL O, RAAAKARIITEERE
BREERUESTSWERBEH MK SO, BRAEHSRKAENER LIES R TR, 15
HERRAEBF T LABBERIFOBERKAREMEL 3D, EEXRMET, . KA KEH
REHNSBRETHASTVNABAR.IHAREXUKAGEEHSSZAKMERP L, EHE
BREEKHORMHEFIMLEK.
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Table 3. The chemical composition of Yunnan emerald( %)

Si0; AlLO; BeO K:0 Na;O MgO CaO Fe,0; FeO Cr0; V05 P05 TiO: H,O™ k& &

w-1 )

(4hB) 63.34 15.00 14.27 0.17 0.29 1.15 2.25 0.01 0.43 0.20 1.5 0.045 0.023 0.11 1.06 #RE
[LE7S

w-2

() 64.23 14.80 14.66 0.31 0.33 1.05 2.01 0.19 0.28 0.06 1.3 0.04 0.022 0.09 0.95 e
XA

=i 64.00 16.18 13.47 0.16 0.63 1.15 2.24 0.13 0.018 1.01

ZHY 63.24 15.20 13.34 0.16 0.61 1.44 2.46 0.15 0.14 1.32

HW-1.W-2 B 807 AR L B oo 0 1997 4 2 A

BIWLERSONHSEX-GOARBTREMSTERNNBEINROEREK
B .

WMEMETERS K. SO, (63. 23%~ 64. 23%), ALLO, (14. 8%~ 16. 18%) . BeO
(13.39% ~14. 66 %) , L& B4 X Mg .Ca0 Na,0, K,0, FeO,. Fe,0;, V,0;, Cr,0; %,
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AHV.O0.Cr,0:; ZRUBHTHEBE(GERE R KREHVFR, ALK CrO; TEBEHE;O
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Table 4. Energy spectral analysis of Yunnan emerald(%)

H®e Si0,  ALOs  MgO V05  Cr.0: & Fe % i

G-1-A 75.85  21.42 1.20 1.03 0.13 0.37 4. WGBS N
G-1-A, 74.79  21.70  1.58 0.98 0.22 0.74 SE.RAL. AR ~3hR—-S%K&khE
G-1-A. 75.26 21.37  1.36 1. 46 0.11 0.43
G-1-A; 75.77  20.87  1.31 0.80  0.55 0.70

G-1-B 76.58  22.64  0.42  0.02 0. 04 0.50 HWE:RO--LE&SYHE mMAHN
G-1-B, 76.96 22,37  0.25 Q.00 0. 0D 0.40 N L. AR A~T7 B O
G-1-B; 75.78  22.¢€7 .87 0.14 0.17 v. 37
G-1-Bs 75.11  z2.58 106 0.63 0. 02 0. 60
G-1-B; 75.29 22,07 0.97 0.00 0.1l 0.56

WA P T K ML 0, 1996 6F 8 A

ERFEXRAHESZELSRFEAIBD  ABEKNLTREAAAE MBEHELHER
FFHMNBMEEBA, T FeO.V,0;.Cr.0; F BB M, L Cr,O; SEMEMBHE . X%
TURBHESBBATEARPHCLO, FRERH(R O, HNEBERZHNRGOHEEAFT AL
K SERRESDRE L.,

G)zEHEGEEN V,0,.Cr,0; FeO #t R A, Kb V,0; EROMBRFTEREHA, B
V.05 88 (1Y) KHE Cr0; F8#(0.018%~0.20%)5 L £ (% 3), HKE Fe0(0. 28%
~0. 4398 A, M Cr.O; AN ZENEAAERTER. EMRE. V.0, .FO BT,
Cr.O0;, 8K, MEadhMEERBE R, R Cr.O; & BAH X3 & 5, W 8 678 X8
55, K OMMAXT KL, T HSGRFOREE. EERNERA . AERE UGB L&KL
HAXHRFAREANSRKBEHHN Cr.O0, T, T V.0, & &3 8B,

WE5HEFHHESGRMBHGEERS.Cr,O, RABRTHE=HHEGR.H V.0, T&H
REBTHES M, XEZHESGR LHABERNBREENRLE. FFORRERHE™
HEFNHIE,
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Table 5. Comparison of the chemical compositions of emeralds from different places

= i Si(), ALO; BeO K0 Na,O V.05 Cr,0; FeO Fe,O;
nWH-1 63. 40 15. 00 14.27 0.17 0.29 1.5 0.20 0. 13 0.01
=H-2" 64.23 14. 80 14. 66 0.13 0.33 1.3 0. 06 0.28 0.19
KL 65. 31 16.51 13.37 0. 49 0. 64 0. 37 0.31
LHK 65. 14 17.72 13. 46 0.51 0. 44 0.24
RAERE 64. 20 15.10 13. 90 2. 40 0. 30 0. 20
(%) 63.33 15.23 13. 96 1.14 0.01 0.17 0.54

H: « FAEAMKFEE 3B W-1 W2, e R A 192 FME L
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Fig. 2. IR spectra of emerald.
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R6HRRUBSZR KR EERESFROLI G ERREDR 2 &, B R B R L i i
XS HESFOBE.

RS XA EMERRANRBBFER(cm™)

‘Table 3. The characteristic IR spectra of native and synthetic emeralds(cm™)
5 fiF T U v A=3697cm™!
Hl & Ry B=33%4cm™! 1 500~1 650cm ! (Na, O+ K.0)/% % &
B RA C=365icm™!
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Z P60 8 & A K E “Dialdex” B 7 5 5 H T 5 R No=1. 580~ 1. 582, Ne=
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EETHRAG . ZIATERLA,

4 TR AR AR AR

ZRTHR . Z2HESEPFIEREAS . FHRECEES KR,
41 BEEERK

BEXCBERFIENKERBEGRSABAF O . FRAZENEDE,. EMNYIREQE
k., PBHEBZKBEKOLEAERKAERRGEELE D, WVELEQBER. ETKAGEER
AEMESRBAKEETRAETHEFTNHRELRFREBA 3).,
4.2 FHREKERK

ZHESGTRFLHESH/IKBAFRHECER. ZEHER EER, ENE 2 0.
SRAH.ZHREQERK,

S5#AR TN ESSESENOESFEHERY V. S0 BadRESA. S04

SERRRBMNENETENEREHESRBKTOSEQEE THEYANSHESRA K
R



4k
=

196 Ty 1999 4F

5 JLAEWAIR

(DEFHBRBROTLR WERSEFHRE AR, BEAEBORRE—EE
SHBH BN E A B, ERBEE—F RO, . s R AE. R ESE GRED N
BB BT . S R B S W Y B (1 0 A0 R R, RN B
BoREEESIEEK RN BT R RER RSB R K, K BAN
FA A R FFIEM (Lechleitner) {R WM ER. © 52 B0 B A B (B RIEGH
BES . OBENRRE. KR NA6. 286, ON. 5. 68 RET;OFNE N 0l A
i RS B |

QOREATSFHOERRT W EAABENT KGR H RAET KRTHR
£ BRI R R A B R

ORBOAEBEE, ZRNSSATHORE | BANRER, k%A RESRY
FEWM T HABSS, WE HIMRES 3 594cm™ /5 H BWMREE 3 594cm R HE,

OFBERSOE EORANBEMROSE BD SAAZEREKAE SEHE
28 (R 80 414 T4 o X L PR M R R B0 A

(ISR 0 00T R RO, R RS R A A R 3%~
1.5%), HAA RES A RNEMUL MBRSRKRE. Ea ek, REKHEN.H
CHBIF MM RIS AT R ASE RGO A BAT RS R, F SRR SR EK
HBEREE. VERE FRANTRaSRRCFEARERHA,

(6) 2 ML 5160 44 A3 B o 7 0 0 PR F 4 6 51 o B0 ) S0 39 0/ B 6 T T s
WH. SHREHTABLBES HEMTRNED.

2 % X W

1 George Bosshart . Emeralds from Colombia(Part 2). The Journal of Gemmology. 1991.22(1):409-425

2 Dietmar Schwarz. jan Kanis and Judith Kinnaird. Emerald and green beryl from Central Nigeria. J. Gesnm. . 1996.25
(2):117-141

3 Marcos-Pascual C and Moreiras D B. Charaterization of alexandrite. emerald and phenakite from Franqueira (NW
Spain). J. Genon. . 1997.25(5):342-350

1 EEN - BUE . BEA. 5. P ZW LM LM EARE. 2% . 1994.10:59~63

5 EEW.FEESK PEEA.1994.(4):16~17

6 Wood D L and Nassau K. The characterization of beryl and emerald by visible and infrared absorption spectroscopy .

Amer. Mineral. . 1968. 53: 777-798



%28 WREY . S G RGT R AR R F A 197

GEMOLOGICAL CHARACTERISTICS AND DEPOSIT GEOLOGY
OF YUNNAN EMERALD

Zhang Liangju Lan Yan
(Guilin Institute of Technology. Guilin 541004)

Abstract: Yunnan emerald deposit was found in (pre) Cambrian metamorzhic rocks. Orsbodics oe-
cur in two types of gneiss: (1) in pegmatites; (2)in greisen. veins. it belongs to classic-type peg-
matite-type or pneumatolyte-hypothermal deposits. Elements V and r 1 emerald crystals come
from metamorphic rocks and Rc {rcm pegmatites.

Emerald crvs:ais are mainly hexagonsl prismatic. The terminations are usually flat faces join-
ing the prism faces. Simple forin {1010} and {0001}, with a length of 10—200 mm, and a diame-
ter (D) of 5—50 mm. It is {resh green to yellowish green and bluish green.

The crystals have obvious color zoning structure. and large quantities of fractures in the core,
with deep-green, charming green, yellowish-green and six-sided growth colored zoning in the out-
er layer of big crystal. Vanadium and chromium are ma;n factors affecting the color. The Yunnan
emerald contains 1. 5% V and 0. 06% —0. 20% Cr. From the center of crystals cutward the con-
tent of V'is relatively stable, but that of Cr increases gradually. There are four absorption peaks at
1633, 3 594, 3 654 and 3 697 cm™ in the infrared spectra. indicating that the emeralds contain II-
type crystal water and belong to high-alkali emeralds.

Yunnan emeralds are characterized by the occurrence of natural inclusions such as tourmaline,
arsenopyrite, V-bearing muscovite. feldspar and a large amount of gas-fluid phase inclusions.

Key words: Yunnan; emerald; deposit geology; gemology



