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Abstract: The Ordovician Qianmai ophiolitic melange in the Heihe area of Lancang, western Yunnan, is the southern extension of the
Wanhe ophiolitic melange in Mengku region, which is the remnant of the closure of the original Tethyan oceanic basin, where some

eclogite tectonic slices of different scales are also developed. The eclogite experienced many stages of retrograde metamorphism in
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different degrees, with abundant retrograde metamorphic structures. The metamorphic minerals of eclogite facies are garnet, omphacite,

polysilicate muscovite and rutile, etc.It is chemically characterized by SiO, content of 49.76% ~ 52.71%, TiO, content of 1.12% ~
1.96%, Al,O, content of 14.18% ~16.92%, CaO content of 7.91% ~ 10.04%, MgO content of 5.93% ~9.14%, Na, O content of

2.81% ~4.77%, K, O content of 0.09% ~ 1.15% and Mg" values of 56 ~ 69, indicating that the magma has a low degree of

differentiation and evolution, close to the primitive magma and similar to front arc basalt( FAB) . The distribution curve of rare earth

elements inclines gently to the right, and LREE is slightly enriched. The (La/Sm)  content ranges from 1.13 to 2.05, and (Gd/Yb)

content ranges from 1.18 to 1.56, similar to that of enriched mid—ocean ridge basalt( E-MORB) . The trace elements indicate that the

protolith is a set of Nb—enriched basalts from the source area of enriched mantle.In a word, the protolith of retrograde eclogite in the

Heihe area belongs to FAB, which is the product of the initial subduction of the oceanic crust, and represents the petrological records of

the transformation from expansion to subduction of the original Tethyan oceanic basin.

Key words: petrology; geochemistry; eclogite; Proto—Tethys Ocean; front arc basalt; Lancang County of western Yunnan
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1060 Hy g 8 IR

GEOLOGICAL BULLETIN OF CHINA

2021 4

B2 JRIT s DA s AT R Sk
Fig. 2 Field outcrop of retrograde eclogite in the Heihe area
a—EZEINERIT 300 m BIRHEA R K  b— A R BER A T AWM A= AT A H

HEERAERNORAR (A% A, 2WiE SRR
7 5 A S ME I B A AR K A )
5 HGE AR 2, R R BORT L (K 2-D)
MRS R IR SR, KR A Rk R R AR
m A R SRS R 2N T 1 mm,
WA YA A A 2N s bk B
(BT —a), R 0L & A I A 2GR AR e )
(BT —b) ., AT AR, SRS e %
R, el (8, —JC €0 U e F AR S A R i 5 e
£ AR A AR TN A A AR A Tl B I S0 e 3
R ] N S PR S R YN E5 - Sl WY S R )
INATASBE ) 22 [B) A% 1 DA ] PR30 S i A A
BRI, B LA SRR AT TR ) B A AR o A
TAMFA KM —e) ZHEH b g5 A AN
LW, G TERE T, S A £ T ()d) & &
TE 40.89% ~53.91% Z [8]; A1 A LRI A 0
F A (alm) N 58.23% ~68.64% , HEA AR
£ (py) FHEN 9.01% ~19.64% ; = BF F B W Z 6k
Haz B, DB = B, Z 60 = B Sio, & &k
51.20% ~52.77% , B B4 I (p.fou.) Si JR T4k
3.46~3.57(Lh 11 NEIRTFIE) 8= B e 2 hk
Mz, Sio, & & W E RN, Na, O &4 6.62% ~
7.22% KO HH 0.54% ~1.14% ; N AR E
7%, APHE A (Na,O 54 0.58% ~1.03% , Na, 7%
M 0.05~0.25) EEMNA (N, O &N 1.19% ~
1.66% , Na, &R 0.11~0.23) FF /D R iEEN
A N A (Na, O 3 i 82.43% ~3.47% , Na, N

0.55~0.76) Al INA (Na, O 5l 6.33% ~6.42% ,
Na, h 1.65~1.68) . FHE A 2P -4 5 AR
RUESRHC A RBE— (8] 7 H ; 86 A TN A 2 2R 4R
YRR 5 RHS A A S SCIR L AURCIR S A R B
BEINASHENA S AL AR E TN
A Z A AR AR J Wi

SRR b DX R A 22 Dy T 22 AN ) B AR AR
JEAER, TIOR8 T 4540, An 4 v A0 LI
R AR AN A SRS RS T (BRI T -
o) s RHE A 5 A N A B IR B IR S LA
FLeatrakam aiRE 254 (B 1 —d) , A
T AR AR SR ZUH 58 4 o i U N A RHR A R B
Gram, SRR AR AR (ER 1 —f); TOEN
A TEIRAR BT AR P R M R 0 A N A R TN A
IRAR FW I 5 4 41 A0 7R 1R 7228 BT ik A rhoE Ut A | Bk
BRAIRAR F NI AE A 3R AR A AR BT
VhAaRTFA SEA ZHEAsM &4 A5, 1B
) B AINA R s B SR A
WA RHN A S PN i I )
A NAET A WA 20 o B+ A+ A
A+ AHAYE,

3 HBERIEARFAE
31 HmRESHH

AR YR BR A 27 73 A 0 3K B0 AR S A i T R
FI R 1T, R OB R, BRIA AN R E L REAL Y
fln T A U T DS e HrRECA R



5540 % 55 7 FHREE WP B R DR A R AR 1061

KT Plate I

) ’ &

a\gﬁazwhe) —FRT AT (Gre) AT (Omp ) BB L 6 2 (=) 5 e 35 BURIM 5 A5 9 77 ( Hb ) 5% 58 A0KDR S 77 ( Omp )
(=) d T T ( Gro) BTN (Hb) AHETT (P 5 A Bl A8 R () s Tl 771 ( Gre) AR IO GHETT (Omp) A4077 (Re) L
B () s EARBOR MO AN AT (Hb) AHEAT (P1) J5 M2 P 3R B8 7 ( Gro) B ()
THEARI G, 28 EFRTESMAH A AB Y 32 FETH
Primus 1T X HFERZ G (XRE) 43 #r e ik, &4 HAWE A1 SIO, Bl 49.76% ~52.71% , 34N
M ITC R T R Agilent 7700e ICP—MS 738758 50.85% il b @ T X iC 5 & 41 ; TiO, M 1.12% ~
B, % EPRRES YR BHVO—2 BCR—2 RGM—2  1.96% , 3K 1.52% , 5 MORB [ TiO, & & (2
M AGV—2 W[ L o3 B SR A a5 SRR F 1.5% ) A 245 ALO, i 14.18% ~ 16.92% , V- ¥
+ B TCE T RS B RRRMERE LT 10% 15.09% , HEEAR vhafy L DL 40 X A (AL O, =
THLX AN A R MR LR SR 17%);CaO 4 7.89% ~10.04% , “F- 1 8.88% ; Na, O
%1, H2.81% ~4.77% ,F-¥18 3.69% ;K,0 K 0.09% ~



1062 H f 1B AR GEOLOGICAL BULLETIN OF CHINA 2021 4E
*1 BuUR@EEEFE MEMFHLITEITHR
Table 1 Major,trace element and REE contents of the eclogite in the Heihe area
BB D540t PM008  PMO008  PMO00S  PMO00S  PMOO  PMO008  PMO008  PMO00S  PMO00S  PM021  PMO021
—2-1 —37-1 =50—1 =312 8—47-2 —48—1 =51-3 —=53-1 832 -13-1 —21-2
SiO, 49.94 52.27 51.04 52.71 49.76 51.87 51.10 50.01 51.23 50.33 49.77 50.23
TiO, 1.16 1.67 1.72 1.23 1.56 1.47 1.12 1.63 1.64 1.56 1.55 1.96
Al, O, 16.92 14.62 14.46 14.91 14.71 15.17 15.15 15.11 14.18 14.97 15.88 15.04
Fe, O, 3.10 3.57 3.41 2.75 3.69 3.40 3.35 3.47 3.71 3.22 3.77 3.92
FeO 6.97 7.55 7.37 6.02 8.11 7.12 6.50 7.93 8.42 7.43 8.04 8.48
MnO 0.23 0.21 0.23 0.21 0.19 0.21 0.19 0.25 0.23 0.21 0.21 0.22
MgO 8.47 6.59 6.71 7.29 6.90 5.93 7.60 8.19 6.04 9.14 7.39 6.67
CaO 8.30 8.12 9.76 10.04 9.74 9.37 8.99 8.41 9.56 8.37 7.91 8.01
Na, O 3.25 3.20 4.12 3.57 3.84 4.26 4.77 3.78 3.36 2.81 3.57 3.75
K,O 0.75 1.15 0.14 0.47 0.36 0.20 0.34 0.09 0.49 0.96 0.87 0.54
P,O4 0.12 0.21 0.22 0.14 0.23 0.21 0.17 0.25 0.20 0.17 0.15 0.23
Mg# 69 61 62 69 60 60 68 65 56 69 62 59
Zr 76.01 102.17 97.17 80.32 114.43 154.15 88.57 108.34 112.70 109.02 86.75 121.92
Zn 126.98 101.34 105.73 126.37 98.03 113.53 99.22 89.26 112.93 76.16 93.54 108.09
\ 258.90  338.88  316.15  241.96  316.11  296.79  240.20  337.85  340.66  221.21  291.94  298.96
Th 1.76 2.44 1.13 1.48 1.76 2.10 1.10 1.43 1.92 2.66 1.20 1.83
Sc 39.62 43.18 38.39 33.68 37.38 35.55 35.03 36.39 38.88 32.16 38.10 37.95
Sr 236.97  116.74 95.07 176.55 79.16 172.81 106.41 105.08 96.96 187.61 99.69 81.94
Rb 43.26 74.01 4.05 13.03 12.18 8.51 10.68 4.99 14.17 43.94 40.26 28.47
Ni 64.94 58.37 88.87 108.33 92.99 59.29 130.10 97.63 29.11 205.33 55.36 90.37
Nb 6.79 7.41 10.51 6.32 10.25 11.61 7.80 9.48 10.34 5.43 6.56 7.45
Cu 48.55 55.38 60.10 50.86 44.03 52.96 59.25 197.07 38.84 45.34 39.45 48.00
Cr 189.90 191.79 187.20 262.60 230.04 146.07 305.86 247.55 30.70 547.44 75.94 231.75
Co 41.34 40.63 42.96 38.45 36.62 35.03 32.00 46.25 36.82 47.90 42.19 40.77
Ba 129.66 326.74 66.27 148.90 118.98 49.51 109.58 10.87 167.09 305.14 447.97 101.62
Hf 1.98 3.21 2.80 2.33 2.98 4.04 2.23 2.93 3.14 2.84 2.45 3.42
Ta 0.43 0.54 0.69 0.51 0.62 0.70 0.43 0.60 0.64 0.37 0.40 0.46
U 0.44 0.59 0.32 0.29 0.55 0.86 0.22 0.36 0.52 0.60 0.34 0.41
Pb 34.95 7.73 5.59 18.33 3.67 3.10 2.48 3.95 12.71 7.37 17.68 4.99
Be 3.49 1.08 1.20 1.04 0.91 1.05 1.01 1.17 1.06 1.66 0.87 0.76
La 8.62 11.36 9.62 9.56 11.38 13.56 8.89 8.47 10.38 11.63 6.36 8.32
Ce 17.45 25.50 22.19 21.37 25.68 30.84 20.34 19.65 23.22 25.28 15.50 20.35
Pr 2.12 3.55 3.05 2.79 3.53 4.10 2.73 2.71 3.23 3.41 2.22 2.97
Nd 9.65 16.24 14.36 12.88 16.11 18.49 13.05 12.69 15.24 15.27 11.24 15.10
Sm 2.64 4.62 4.19 3.66 4.38 5.09 3.34 3.93 4.23 3.73 3.53 4.40
Eu 1.36 1.46 1.40 1.32 1.54 1.61 1.23 1.35 1.55 1.41 1.32 1.72
Gd 3.53 5.61 5.37 4.32 5.81 6.08 4.11 4.82 5.54 4.48 4.92 6.01
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i 25401 PMO008 PMO0O08 PMO008 PMO008 PMO0O PMO008 PMO008 PMO008 PMO008 PMO021 PMO021
—2-1 =371 —=50—1 =312 8—47-2 —48—1 —51-3 —=53-1 832 —-13-1 —21-2
Tb 0.61 0.95 0.90 0.71 0.98 1.08 0.75 0.86 0.95 0.76 0.84 1.04
Dy 3.80 6.53 6.26 4.60 6.45 6.76 4.94 5.66 6.50 4.63 5.78 7.09
Ho 0.80 1.32 1.24 0.95 1.34 1.36 0.92 1.17 1.30 0.92 1.17 1.42
Er 2.43 3.94 3.65 2.68 3.98 4.10 2.96 3.50 4.00 2.66 3.33 4.07
Tm 0.38 0.60 0.55 0.41 0.55 0.60 0.43 0.49 0.57 0.41 0.53 0.64
Yb 2.42 3.81 3.45 2.55 3.77 3.87 2.70 3.10 3.70 2.32 2.92 3.98
Lu 0.35 0.56 0.52 0.37 0.56 0.59 0.43 0.48 0.58 0.39 0.53 0.63
Y 24.18 38.22 36.23 26.58 38.14 39.24 28.04 32.95 37.86 28.22 33.24 40.31
> REE 56.17 86.04 76.76 68.17 86.07 98.12 66.83 68.88 80.97 77.29 60.17 77.74
SEu 1.36 0.88 0.91 1.01 0.93 0.88 1.02 0.95 0.98 1.06 0.97 1.02
5Ce 0.97 0.98 1.00 1.00 0.99 1.00 1.00 1.00 0.98 0.97 1.01 1.00
(La/Yb) 2.55 2.14 2.00 2.69 2.16 2.51 2.36 1.96 2.01 3.60 1.56 1.50
(La/Sm) 2.10 1.59 1.48 1.69 1.68 1.72 1.72 1.39 1.58 2.01 1.16 1.22
(Gd/Yb) 1.20 1.22 1.29 1.40 1.27 1.30 1.26 1.29 1.24 1.60 1.39 1.25
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of eclogite in the Heihe area
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