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Fluid-Ultramafic Rock Interaction and Formation of Jadeite Rocks
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Abstract: The fluid-rock interactions and fluid circulations in subduction zone have been a focus for geologists- As a kind of
high-grade gem material, the genesis of jadeite rocks attracts an increasing concern- The jadeite rocks generally occur in the
serpentinized ultramafic rocks in subduction zones and its formation is related to the interaction between subduction-related flu-
ids and ultramafic rocks (peridotite)- Based on rock association, petrography, microstructure and mineral chemical characteris-
tics> the processes of interaction between peridotite and fluid can be divided into five stages: that is: serpentine™ (chlorite,
phlogopite) ~“amphibole>pyroxene™ (analcime, albite). Combined with analysis of thermodynamic phase diagrams. the evo-
lutionary series of minerals in the processes of interaction are identified.- Formation of jadeite requires the fluids enrich in Na.
Al, Si and under relatively higher pressure- In the jadeite rocks from Myanmar, the sodium amphiboles with various chemical
components are always associated with the jadeite, and rebalance of the amphiboles with fluids can regulate the compositions of
minerals and fluids- Sodium amphiboles act as a buffer in the formation process of jade and the jadeite was crystallized when the
Na. Al and Si were concentrated to certain percentage-
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Fig-1 Simplified tectonic map of Myanmar and the adjacent areas (a) and geological map of the Myanmar jadeite area (b)
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Fig-2 Hand specimen photos
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Fig-3 Micrographs showing the microtextures of the jadeitites
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FEMR P/T SRR Si0: IR 4T 45 5
WA (& Th) - BT B R R A O R B
BRI, LR EER M E Na Al Si
B R R 45 5 B9 (Harlow 19945 Harlow and So-
rensen, 2005), HAJ = (11) Fiz(12) %R .
Na TAI(OH): +2Si0: =NaAlSi:0s +2H:0. (11)
Jd
Na +tAI(OH): +Ca® +Mg* +48i0: +2H:0=

H:0
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logace /a’w
logax: X aaon;

v
v

]Ugaslomq. logas‘om

K7 log aso,,,, log ac’’ /ah’ /R (Allen et al-» 2003) (a)
il log asio, (o) Tlog axa” X ax(omn R (b)
Fig-7 Schematic diagram of log asio,, log ac.*" /ait (a)

and log 803 () log ana™ X asicomy; (b)

2Nao.s (CaMg)AlosSiz Os +4H . (12)
Omp

()7l AP e R T
0 ARG ZEAR T 77 b A 2 i o s AN K (2 13)
(S Wk . Si02 1 BERARRS 77 b s Ak v
gt (X 14) X SR EAFG YRR A BR 77 864 78
HA R —E B E TR Si02 T5 B m it ik
TETRZERE T2 5 N AT e Si02 {6 FEA 5 %
HEARS GG MK A, B AU A K (X 15 st
16).

NaAlSizOs « H20=NaAlSiz0 T H:z0, (13)
Acm Jd
Na' TAL(OH)i +28i0: F H20=NaAlSi20s « Hz0. (14)
Acm
Na TAI(OH): 1T38i02:=NaAlSisOs T2H:0.  (15)
Ab
NaAlSiz0 1+S8i02 =NaAlSis Os - (16)
Jd Ab

4.2 RARNAEEEAMBFIER

i E (BB A ) 5 B2 S4BT A IR A A (]
3, 3g)  TEBN BTN A7 1D Sl BEBRAL ¥ A B SR AT
PR AE T (B0 ) (] 3c) » ZEBA T A8 N A N
AL (B BTRE A7) it R AT (] 3d, 1] 3e) s X 3
AR 7 TN 0 3 ) T 1 i) R LA R B 3
(Shi et al-» 2003). Prift FE M INAT L AL HEROR
TERIA Na, Al 5 EAYZA (B 4), Na2O il
Al:0s B9 284K 10 [ 43 31 S 1. 9096 ~ 11. 2390 fil
1.38%0~12. 3590 FRLEY A1 IR A7 35 B W .14 14
s (I 8) (Shi et al-» 2003). #3433 IN A A 38 %%
B R U AR A 2R AL (18] 8) MUK A A
AR Cas 3% Na AL JBEIN A (Tre), TEH %

! ) / h Tre

K 8 BSE EURBIR AN AT IS SR BR 7 221K

Fig- 8 Backscatter electron (BSE) images showing the

change of chemical composition along border and

fractures of the amphibole porphyroblasts

BB F AL N F] SR, Ca, Mg & 8% i AL
Na Al & & m MINFEISMERNIE N A (Rich) (EERH
BN (Eck) @it 2 JE B8R AN A1 (Nyb ) - iX 15
AR 5 A A AT DA R AR AR BN AN A2 T H
SRR T IR AR I Ay iR AR 5 A N A s E
S AR T Na, AL TG R e HA A A ARk
%% Na Al 'H Ca,Mg B, iR 5 M N A KA B
Na Al B AN Ca,Mgs T4 Na,
AL BERAR, HAWAH Na, Al & AR5 A
N FE P R L 2B Na AL BT AN
FIAFAE B AT SR H Na | AL, Si B4 AT U AR
T T EIE ARG R Na AL Si e
4.3 WBEHEITK

n b B 7R o e S0 A0 R
A9 HIERURE Na-AlSi Bk S8 EEEk A A1
HAERBEER - DAER BN . X PR AA T Rk B
FfF AR A B B 7K ( Morishita et al-» 2007). Man-
ning (1998) ffF 7 R BT rp AR 7E K 28 SIS
TEEH BOKAVEFRE = A2 'E Na-Al-Si Jii k- (HiX 35
PRHR Si02 AYTE EERR S 1M Na, AL BOTE BEAR 3K
ANREIAF 45 i H I T ) RN - AR TT 24 X L s
FEEINF AR b 77 B4 b 2 AL i R 8 B2 AR B, 3
AT Z B 2SN E R - A T R A i e Ak A P I
i 2 AR T1E 25 P TERL - anZEE AR BN B BE
BRIEAE A R m e R s e gca b, T
FE T AR IR KRN Si0z , (H ISR+ Na, Al 15
PUE 4, HHE T Na, Al.Si HELf). Bl & R K S8 EE
BRTCA B E—20 OV i sCA AL LS K. B IR TB



5 3

ARECAT R IR — R BR R TUE A AR S A 1 TR 519

RCERVE AT N 3E—25 IR IR AR ) Si 1
AL AFiF R Na, A1Si 83— & 1Y EL B, Wi £ F)
TR A 2 - B R 1E R AR X T 28 N W R
FERIREE N TR ALY - 61X —id FE T M N B AFAE
P T HAM R Na, AL Si B3R LA, 7524 T ff
TR Na ALSi Zrh].

4.4 £

T T (352 B TE AL S T & Na ALLSi 1)
TR BT A f A BRI < IRk 5 Bk
A A BAE AT LAY i aci ik, sRle 1 — =tk
FINAAL BT A B — X 5 MR EL
FATE SO SRR AT L A IN A )2 B A BEL RS 1 5 e
AR A 1 — 25 I R b . AT 5 33 M
#) Na,Al.Si &5, WiFEA 45 B1E S

FRBERR A 7E LR S R v 1 S R AR e i
SUALE, THFE T iR A K B A KR Si0z , il 4537 1k
H Na, Al 15 LUE 46 G IR S5 8 SRR T A ) 32—
RN M SR RS K B R TE Bk AT |
PN HE— 25 THRE L IR R A Si R AL i R A
Na,Al.Si &5 5] — & 8 Bl 1A R+ 58 E 5 25
i - T 2 TE R AE X P ead AN R #E A Rk IR 8
FITTE Y -

5 £ LR I IN A R oY B R 2 R e
PRI IN A o 20K, JUHAE Na ALLSi J Ca
% JF R A B IR SRR R S A N R
=T AR N - 3% B R WAL ERAE T AN A B S/
By A T AR LAY IR AR S A N R E
iy 2T ANA AR iRk Na, ALSi B
W AN EAEAS AR B & AH iR Na, AL Si Y
TG R IR E AE— YR FE N T A R F i R 5%
AT 25 - FA NG 78 24 T R T At #2 v
Na.Al.Si ZZ].

Bt e m A E R RAS) RS £ A
HAEIXFRREABRRET S TSGR L
(FE)BE SRR, BN R LR FICR# e &%,
ZE RN BTN 553 TP RS & 4%
EELRFTERBAN PO ETERET HyHER
KOFREFZIF AR FIRAN K PRET 8. £3b—
H ko AR R
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