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Fluid inclusions in the Myanmar jadeitites
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(1. State Key Laboratory for Continental Tectonics and Dynamics, Institute of Geology, Chinese Academy of Geological Sciences,
Beijing 100037, China; 2. Institute of Geological Sciences of Shandong, Jinan 250013, China)

Abstract: Lying in a distinctive tectonic locality within the collisional belt between the India and Eurasian
plates, the Myanmar jadeitites deposit is one of the largest and most important jadeite deposits in the world. It
has been shown that the Myanmar jadeitites formed during the subduction of the Neo-Tethys oceanic crust when
peridotites experienced high-pressure metamorphism and metasomatism. In this paper, a fluid inclusion study of
the Myanmar jadeitite samples with variable deformation degrees was carried out and, as a result, four types of
fluid inclusions were identified: (D low-salinity aqueous inclusions with or without minor CHy(type [ ), the pri-
mary type | inclusions occur either as isolated ones or in clusters in the core or along the growth zones of jadeite
crystals with primary growth textures; @ three-phase H,O + CH, inclusions with halite daughter crystals (type
II); @ pure CH4 inclusions which can be subdivided into high-density ones (type llla) and low-density ones
(Ib); @ gaseous or empty inclusions (type IV). This investigation revealed that several fluid events occurred
during the formation and evolution of Myanmar jadeitites and related rocks. A fluid phase that originated proba-

bly from sea water should have been present during the formation of jadeitite in the high-pressure
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metamorphic-metasomatic process of peridotite; the high-salinity aqueous inclusions and high-density CH, inclu-

sions were recognized for the first time in the Myanmar jadeitites, the high-salinity aqueous fluid was probably

related to the recrystallization process of the jadeidite, and the preserved high-density CH, in the jadeitite was

probably generated as a by-product of serpentinization of ultramafic rocks in the mantle wedge above the sub-

ducting slab, coupled with the complete consumption of water during hydration of serpentine. The calculated

fluid inclusion isochores suggest that various degrees of reequlibration of these fluid inclusion occurred during the

evoluition of the jadeitites.
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Fig. 2 Photomicrographs of Myanmar jadeitite
a—FF il H2 B K @A O B KR ARG I A GR D, MRS T CRm G b—FE & H2 B K & A H G B, 507 B CE A
M) —FEd A8 BE R A A Y, =i S A R AT QEASMOG) s d—FFdh DD3 i K28 2 Z) & H 45 f, RA TR S QEZE 6D
e DDI12 1 R4 W52 T 228 T 45 ORI ORE AL, B2 RE R /N CIEAS ) s 8 NIMI6 AT 25 48 5 1 Rl A ik D 3 I A8 D o' D
a—microphotograph showing many fluid inclusions in cores of jadeite, the edge of the jadeite is relatively clean (Sample H2, PPL); b—rhythmical
zoning in a jadeite crystal in the jadeitite (Sample H2, CPL); c¢—the jadeite grain occurring as euhedral crystal, triple junction and rhythmical zon
ing (Sample A8, CPL): d—jadeite grains which have experienced ductile deformation and dynamic recrystallization, having zigzag boundaries
(Sample DD3, CPL); e—jadeite grains which have undergone dynamic recrystallization and subgrain, the jade grain being very small (Sample
DD12, CPL); f—later stage albitite vein cutting through jadeitite (Sample NM6, CPL)
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Fig. 3 Micrographs of fluid inclusions of the Myanmar jadeitite
a— A AT R A R AR A A K T AR R A R B R GR D, T A S BB ) b—hl R M 1 8
R RS DDI12 (881 A AN AR A 0 A 1 T R A d— IR o A 1K B 27 i HLO + NaCl + CH, = AR Z 4R C T 2 0,2
s e—REF P EUNREA AT 1] A R BAT A AR LE IS 1T AR A, PRI, A I B AT RA0E: gl [T a 2 K2R3
PRELEEAA A R ORI 1R T 28 i S 0 A iR kP B2 A 1) (1T b ZAIC % B A j— 20 A0 T D) e 1
B A KT AR R T b AR EEAA 1 A 1 T AR R A g B 1B A7 (M e A IV A L 3 i
a—primary low-salinity aqueous inclusions (type I ) occur as clusters in the core of jadeite crystals (dark colour), while the edge of the jadeite crys-
tal has no inclusions Ccolorless); b—type I inclusions occur in clusters in jadeite crystals; c—type | inclusions occur as clusters in the core and along
growth zones of jadeite crystals in sample DD12; d—isolated three-phase H,O + NaCl+ CH, inclusions C(type [l ) occur in the jadeite crystals; e—
primary type [l inclusions occur in clusters in the jadeite crystals: f—type [l inclusions with various phase ratios occur as clusters in the jadeite crys-
tals; some of them have a larger bubble due to leakage: g—type [ll a high-density inclusions occur in jadeite crystals; h—type [l a high-density inclu-
sions occur along transgranular microfractures of jadeite grains of impure jadeitite; i—type [ll b low-density inclusions are randomly distributed (most
abundant) in the albite veins that cut jadeitite; 7—type |l b low-density inclusions occur in albite veins: k» I——some type | inclusions have

transformed to gaseous or empty inclusions (type [V ) due to leakage
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Table 1 Microthermometry of fluid inclusions in the jadeitite
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Fig. 4 Raman spectra of fluid and mineral inclusions in the Myanmar jadeitite
a— T B FAR R CH,(2 915.4 em™ DIEFIH,0 3 310~3 610 em ™ "SR 2 G (Gt H,0 15 65% » CH, o5 35% s b—E K IS5 A0 (15
Fi 37 HyO+ NaCl+ CHy M AR BB AO A CH, W82 917.8 em™ s o1 T AR50 A (15 47 46 7 HO + NaCl &+ CH,4
AR RO H,0 (3436, 8 em ™Dy d—W 1 R RBURLZLBR 43 A 10 e 255 T a L ORZE AR 2548, 75 ~2 9111 em™ ' BH B 1
CH, P20 434 T DD RE R ) BAKAT R (R 28 BE I b B AR B IAE A T ~2 916.5 em ™ s F—IIIb VAR BIEH T ~2911.1 cm ™!
a—type I inclusions have a distinctive peak at 2 915.4 ecm ™! for CH, and a broad peak between 3 310 ~3 610 cm ™' for water: b—isolated three-
phase H,O+ NaCl + CHy inclusions Ctype I1) have CH, peak at ~2917.8 cm ™ 's c—type Il inclusions have H,O peak at ~3436.8 cm ™ 's d—

1,

high-density type [lla inclusions have distinctive Raman peak at ~2 911 em™'; e—low-density type [l b inclusions that occur in the albite veins

cutting jadeitite have CH, peak at ~2916.5 em™'s f—type [lla inclusions have Raman peak at ~2911.1 cm ™!
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2 T2 PR 4 A% T A I 1% A2 >k 1 A e B e 11
ICERFE & 7K C+ CHOWAR , LR A4 P i 44 1) 6 B A2 4k
JEHE 1.57% ~8.55% o

Harlow (1986) -Johnson A1 Harlow (1999)7E &
by P A 2 R R T S KU R o R A7 A
ICER FE I B /K AR B 2 A, AR RS =l 8.7 % « Uik
Ab, g A oA T R I A ERE N 3.0% —8.5% I
R FE 7K VS VB 2 A, L3 — W Ol 315 — 378TC
(Shi et al.» 2005). Sisson 55 (20068 4 LA rh
R AT I 5 55 VR A A S A, 0 A O A 2 A
MIEREE R 2% ~8% » ¥ — 5 4 170 ~300°C » HH UL
AL DL, TR PG R S IR AR AR 5 o 3 3 A7 AE 1,
SR PG & S E R KR X PG
B KIAR S KRB (~3.5% )21, DA b — L 1f
FEAE N A A i A T (0 A8 T A AR ] e IR TR
MR B 5 &y N 2: )W 7K (Johnson and Harlow,
1999). Sorensen 55 (2006) £ H T JLA v fi 148 Jit
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Fig. 5 p-T-F diagram of Myanmar jadeitite ( p-T condition diagram after Shi ez al.» 2012)
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Jd—jadeite: Qz—quartz; Ab—ablite: Ampi—amphibolite; M —muscovite; Anl—analcite; Ne—nepherine; Cy—cymrite; Ce—celsian
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