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Comparative laser Raman spectroscopy study of green beryls from Azubai
and Kokotokay pegmatite veins in Altay, Xinjiang
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Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: The differences between green beryls from the Kokotokay No. 3 pegmatite and aquamarines from the
Azubai area in Xinjiang were investigated by means of laser Raman spectroscopy. Some conclusions have been
reached: O Gem-grade beryls from Azubai No. 328 and No. 528 pegmatite veins are characterized by high con-
tent of Type I channel water, and beryls from Kokotokay No. 3 pegmatite show interchanging properties.
Beryls formed during early crystallization (zone | and zone Il ) and in the magmatic system that is comparative-
ly rich in water (zone IV) feature predominantly Type | channel water, whereas beryls from the more evolved
textural zones, i.e., zones formed at magmatic and magmatic-hydrothermal stages (zone Il and zone V , re-
spectively) comprise mainly Type [l channel water. @ The discovery of cryolite inclusions in Kokotokay No. 3,
Azubai No. 328 and No. 528 pegmatite veins indicate that the pegmatitic magmas have a relatively high content
of F. @ The types of channel water in beryls (Type | and Type [l water) and their relative proportions are sub-
ject to the magmatic-hydrothermal evolution of the pegmatites as well as the formation conditions. The peg-

matitic magma system that is relatively oxidized forms primarily beryl minerals, while the system that is relative-
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ly reduced and rich in water is favorable for the formation of aquamarine.

Key words: channel water; Raman spectroscopy; green beryl; aquamarine; Altay pegmatite
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Table 1 Green beryl samples details of KK3, AZB328 and AZB528 pegmatites

(R TR i i K 43 SEFEAFAE
KK3-1-1 LHA LG T HRAR GRETRAE E  RIR B AN K 0.5~1 em
KK3-2-5 BEROIR A KA 7 TR A ARG RSO JEER- K 1~5 em, A3 >10 em
KK3-3-7 YRR A TR RSSO M L 4~6 com K
KK3-4-10 M 2 Bl ey TR R R S AR L 2~6 em K
KK3-5-14 4 e A A B A N BRI K, 2~7 em B
AZB328-1-19 LEMFH A TEEEEO NTAR . —EK 1~-2 em
AZB328-2-20 YRR A WD RIS NIRRT 3 em K
AZB328-4-21 =1 2 B A TERBEAS GO ONTER G 2-3 am K
AZB328-5-22 - K TERMIREE L1 em K
AZB528-1-25 XHARHK A FEBR RESO NTHR G 2.5 m K
AZB528-2-28 HURTORH A Wb R SR 7N T FEIR
AZB528-3-29 BHERDIR BN KAy TR GREA SR I~1.5m K
AZB528-4-31 - B A TEBRE RESO N TTHEIR 2 om K
AZB528-5-33 B KA TR GREG NTTHR2~3.5 m K
AZB528-6-36 VAR S el FEMEEOAI-2.5mEK
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Fig. 2 Green beryl samples from different source areas
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Fig. 3 Mineral inclusions in green beryls from KK3
Crl—UK & A s Spe— M A s Ghn—BER M A s Hemr—7R kA"

Crl—cryolite; Spe—spessartine; Ghn—gahnite; Hem—hematite

BAMREL RN WA IE m SR R O
Ao FNANIPINTIEZSASUPIA D IR IN 2SN P W 3 il
RIKERAR RS 7R KA, 7S T BOIR -tk B
PORMEHRA™, B 2L (0 KI5 i R R AR Bk, e 41,
B PIE AT KA B A BR324 A R4
BUE 200 pm X 300 pm M) AL EECE 4D

BT AH FE 528 5 AT A 2 v i ] R A0 AR 2 5
B 328 TN ) L, T EELAAR R B AR R A DK
AN T WA D R S . AR R
VIS Y G 7 O AT

AHIFFUE AL SRR R 28 M IX S A B ) vh R
BT UK B SAEA D) AR AR UK A B,
TR A ZHTRE RE R SRS F &
Ho BLAL, FE R RT3 5 KA AT AR SRR,
TIERTAH T 328 5 Bkifg i = A0 P AR TE AR S AR Bk
WG, 3578 T AT AT G 3 5 Ik ) S R 4eU I B A

P i 5 0 T B BT AH TR 328 5 Ik P 2 S A0k 55 AH X
B,
3.2 FEHRAEEKRSIEET

WAl Al G 3 5 ORI AR FE S A7 45 R K
PIRAT R EAFAE — B M2 57, 3B 1 f 2 R T it
A RGFEA o TR IR R ST H 7
£ R B AE I A5 BN, 0T DA 7R AN [ 7 b 5 A A 1)
AR

SRAT A RIS WA 45 R WoR, W HRE 3 5
Jik rh &g A A BT AE FE 328528 5 Bk SR AT AT 1) v X
PRt 50 6 i A7 W2 M DXl . AT RTHGIE 3 T ik ak
FEAT S5 K B 245 LE e B 4%, b 2 B B
R SRR CIIL A1) B S - AR P B B A R %
R EEFEATCV D LU BUK R 32, 1T B K I 2 0
eI 59, P12 AL FEAE3 596 em ' 223600 em ™ 2 [H],
RIPXE R A 4 9 2 0 B 4 JE —O—H B Pk 3, L& &=



82 H oAV W

%33 %

Ghn

Mgt

= a
20 micrometer
i ey

20 micrometer
e

TN |
N ]

K 4 BTARFE 328 5 k& A A A Y144k
Fig. 4 Mineral inclusions in green beryls from Azubai No. 328 pegmatite
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Fig. 5 Single-crystal Raman spectra (3 550~3 650 cm ™! at room temperature) of v, symmetric stretching

vibrations of channel water in beryls from different textural zones.
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