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Fig. 1 Tectonic Map of the study area (after Reference [6])
a—Geotectonic map of the study area; b—Tectonic map of the study area; c— A—A” profile of Luoji ophiolitic mélange in
Shangri—La County; Yunnan Province; | —Yangtze block; Il —Ganzi—Litang suture belt; lll —Yidun island arc belt;
IV ~Zhongza block; V —Jingshajiang suture belt
1—Middle Triassic Beiya Formation; 2—Lower Triassic Pingzi Formation; 3—Upper Permian Emeishan Formation;
4—Middle—Upper Permian Luoji Formation; 5—Lower Permian Mushengtu Formation; 6—Geological boundary; 7—Fault;
8—Ultrabasic—basic cumulate rocks; 9— Place name; 10— Tectonic combined zone; 11—Fault direction; 12—Sampling location.
(®—Basalts from Pyms; (@—Basalts from Plj; (3)—Cumulate rocks)
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Fig. 2 Characteristics of clinopyroxene phenocrysts

a—Pyroxene in basalts from Pyms; b—Pyroxene twinning in basalts from Plj; c—Pyroxene in pyroxene peridotite; d—Accumulate

pyroxene in orthocumulate; Cpx—pyroxene

34.05~51.34,Fs 8.09~23.87, HE it ol B RUVEAT 114 i
JCH LR Wo 44.99~46.75 En 44.58~48.71,Fs 6.68~
8.68, fF Wo—En—Fs — 1 & I (& 3-b), HMm7E A
B WA 538 A 28 P A | AR S A B A T
HIX
21 KRETAZREPHREEREAMERSR

®ER

AR A2 2 A T R A4 1 Si0o, & &
48.32%~51.68%, T3 49.98%, KRN E FeO
(5.05%~13.75%, “F1J 8.82%), @ CaO (18.94%~
21.60% , “F-¥J 20.35%) , 1 ALO;(2.18%~4.15% , “F-3
3.23% ), % TiO, (0.52%~1.79% , “F- 3 0.94% ) Fl fik
Na,O (0.15%~0.32% , *F 4 0.23% ) ¢ fif ; H Fe*t/
(Fe*'+ FeHEHI i T8 0.62~1 Z [0 ¥4 0.76 ,#67

FCAR % B 19 ¥ 8, Ca/(Ca+Mg+Fe)  (Fe=Mn+
Fe*'+ Fe)HTE 0.40~0.45 Z [0 ¥ 042, F5m Hom
FHRFAE AR B BE A S B A KRB S Si0,,
ALO; i (BE A Si0,=50.19%,ALO;=3.22%; &
Si0,=49.51%,ALOs=3.27%), Bi# 55 H ML HEE
BEBLER (B A R HE A1 Fs=13.68% ,Mg*=0.81; & it
Fs=16.27% ,Mg"=0.78) , H Na,0+K,O (& Alk)
I (BEf=0.23% , 3£ 1=0.24%) ,

22 BEAZRATHREEFEAMERANER

E A X R AP R R A SO, % D

44.71%~52.42% , T35 49.26% , BEARFLI N E FeO
(5.31%~13.31%, “F 9.51%), & CaO (17.02%~
21.15%, “F- 39 19.82%) , 1 ALO;(2.14%~6.07% , V-3
3.87% ), H' TiO, (0.38%~3.96% , V-3 1.62% ) Fl fik

http://geochina.cgs.gov.cn o E MR 2013,40(6)



2013 4

Ju$

i

1810

ST ol B cp VT 7 HE ST U AR ol M5 o T 7 H Y P HLSING b s e Y o 2N 7 HE T S T LS (R +BIND /BIN= 8N 1 o b

A S T Y IR O YT I o e O Y T Y G s Sl ol Bl o o b o ol X o N7 HE U T

SAF Ly o MU O F—OM

160 060 00T €60 %60 ¥60 T80 890 ¥vL0O +80 S80 6L0 0L0 €90 TLO 6L0 6L0 9,0 €80 980 990 L80 I80 SLO ¥LO L9°0 £8°0 680 080 080 080 8.0 9.0 T80 T8O LLO 060 AN
60°L 899 L98 9F'8 898 L8L 6I'FI I8TT TOLT SL'OT 61°CT 65°TT 60°TT LB'ET LO'GT LEET LTST 8O'LT S8TT 698 18'TC €80T 8LFT 6181 TS6T  €6CC TTTI 6601 0OSEl TTHD TTST LTLT TT'¥T OFOT S6FT $€91  1€8 s4
Lo'Ly  IL'8Y 8SHY 8L'SY SO'SY 8¥'SH 0TTH €TVE 00CY PP'St 6T8Y €L°CH ST'EC 0ETE 6E'8E 88'TH 61'Ch S8TY ¥ELS 00°8Y SOVE 6E'8Y SOSY €99V +o'0v  SL'LE  S8YVP  Lovy  8EVY 1THE SI'TH ¥80F OL'CY 0€9y CTL'CY ¥6'0F 66'9F ug
66vF 09FY SL'OY LEOY LTOY 99°9v T9°Eh 96'Cr 86'0F I8'Ch TS6E 89°€h 99Fr €8'Tv ¥S'TH SL'CK €S°TH LOOY 18'9€ TECH ¥I'PF L0 LS6E 9T'SE ¥S6E€  166E  €6Tr  €0vP TITH 8STF ¥9TF 66T 6I'TH 0L'€r TOTH TL'TH OL'VF  OM
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 T
100 00 100 100 000 100 TOO ¥00 200 100 100 100 €00 TOO €00 TO'0 TOO TOO 100 100 €00 100 100 100 TO0 w00 100 w00 100 200 200 TO0 100 100 TO0  TO0 100 EN
L80 S80 960 €60 T60 T60 ¥80 T80 6L0 €80 8L0 €80 L8O 8L0 080 +80 T80 9L0 I[LO €80 ¥80 080 LLO 690 9L0 8L0 80 880 780 I80 €80 ¢80 080 T80 ¥80 T80 880 )
W60 €60 160 060 060 060 180 $90 80 980 960 €80 ¥90 ¥90 TLO T8O 180 180 660 TEO S90 ¥60 680 160 6L0 wo 880 680 980 980 T80 080 €80 880 T80 6L0 60 SN
000 000 000 000 000 000 000 100 T00 TO0 T000 000 T00 100 100 T00 100 TOO 000 000 1000 000 T00 100 100 100 100 000 100 1000 100 100 100 000 T100 T00 000 UW
0I'0  0I'0 000 900 900 SO0 8I0 [€0 80 910 LI'0O TTO 8TO LEO LTO TTO CTO 9T0 1TO SI'0 €£0 ¥10 ITO0 0€0 8TO $€0 810 1o IT0 IT0 1TO0 €C0 9C0 o610 810 €0 OI'0 .4
00  TO0 80 0r0 II'0 OI'0 600 CTI'0 ¥00 #00 900 <TO0 ¥I'0 900 800 €00 LOO 900 TOO T00 800 LOO LOO SO0 600 600 S0°0 1o #00 900 800 010 000 T00 OI'0 800 900 A4
100 €00 000 000 10O 100 10O 000 100 TO0O 000 000 000 000 100 100 10O LOO LOO €00 000 TO0 000 000 10O 000 000 000 100 000 000 000 000 TOO 000 000 <00 D
200 T00 TO0 TOo <TO0 T00 <00 O0I0 SO0 <CO0 00 TO0 600 CTI0 LOO ¥0O0 SO0 900 T00 T00 LOO 100 TO0 CO0 €00 €00 00 200 TO0 €00 €0 €0 TOO TOO P00 S00 100 L
Y00 €00 000 T00 000 TO0 €00 000 TO0 900 200 900 000 100 ¥00 €00 TOO €00 ¥00 €00 100 TOO0 P00 €00 €00 €00 €00 100 €00 200 OO €00 900 <00 T00 Zoo 100 (TN
0o oro coo oro €ro 1o 910 oro +ro €ro 80 II'0 600 LTO 1T0 110 SI'0 LT'0 800 800 8I'0 OI'0 IT0 600 SI'0 €10 60°0 10 010 010 €0 €0 800 00 #I0 S0 600 (ADIV
06'T 06T L8T 06T L8T 68T ¥8T SLT L8T L8T T6T 68T LLT €T 6LT 68T S8T €8T TGT 6T <81 06T 68T I6T 6§81 L8T 161 68T 06T 06T L8T L8T T6T 06T 98T 81T 161 S
SP'66  STO0T 05766 LO'00T £6°00T LO'OOL LE'66 8166 6966 SE66 9666 61001 C1'66 €L'86 v6'86 8066 0966 €586 0F'L6 T8'86 ¥L'66 966 T6'86 6666 tH00T 9986 8v'66 168 666 6066 6t'66 THe6 6V'66 €986 0166 0£86 9696 [BIOL
000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 100 000 000 000 000 000 000 10O 000 100 000 (] 100 100 000 000 000 000 100 000 000 TO0 O
00 810 8I'0 6I'0 LOO 0TO0 TEO0 6¢0 ¥CO 0CO 110 610 8E0 0£0 1¥0 LTO 1€0 1€0 TLO 610 60 0TO 610 S0 LTO wo 1o 170 0T0 9T0 <TC0 8TO ITO0 810 TEO0 0S0 SI'0  O%®N
86'1T  98'1T TO'ET OF'ET EVET 8SET L8'OT 89'61 961 060T 6L°61 80°1T €80T 8L'81 TS61 180T €E'0T 8L'8I S6'LL SI'1T 99°0T L8'61 ¥T61 TOLL LL'SL 681  680CT 9¥'IT 8F0T vI'0T 9S0T 610T €1'0T 850T €L0T TI'OT 09'1T OrD
€891 9I'LI OF'91 6E€91 0Vl TSI TSHL LTTL IFT ST SELL LI'ST $UTL LOTE 99°CTL 99FT 6v'41 #¥¥1 66'LT S89T 9P TT 9691 96'ST €291 LEET  L9TI  69°ST  SL'ST  TSST 6£ST 09T TIFL 86FT TI8ST TOHL 98'€T T€91 OFW
1o 1o 800 <00 [I'0 910 €10 IT0 0TO LIO 8I'0 SI0 LTO SEO 610 0TO 0TO 910 TI'0 €I'0 8T0 CTI'0 €0 0TO $TO 6T0 £€T0 sT0  0TO 910 +T0 +T0 9T0 +I0 TTO +¥T0 <TI0 OWA
1€y 60v 69 9r'S 8SS 867 098 TCET ¥TOT THO 89L 9L LOET SHET 60°TT L6L 0T6 +T0OT 0€L TES L8TT 0L'9 ¥0°6 CI'TT TLTI  SLET wiL 8L9 €08 0L'8 IT6 T¥Ol ¢€€8 0T9 O0T6 896 S0S Od
S¥0 SOl 800 OL0 IS0 L¥O 8L'0 00 ¥TO S€0 OL'0 ¥L'0 000 S00 810 0TO 9€0 €€0 9¥0 8I'L €00 €0 900 900 LIO wo 000 €00 TEO0 91I'0 800 600 100 9L0 LL'O 110 650 *OUD
1T¢ 00 TVT €€C 90t 9T TTV LES LEE OFF PIT ¥8E€ 9% LOO LS 9I'C €8¢ L9V TOT LE£T OVY VLT ¥ve 68T STV 8y'c 6LCT §9C €0C  SST  £6€  TLE €IS vEE  STE  ¢8E 8I'T OUV
690 790 LSO SSO  €L0 190 ¥9L o¥'E 81 T80 SKO $80 STE 96°C SET 6T 181 SOT 8E0 6£0 65T ¥FO 6L0 190 1T 81l ¥9°0 LSO S80 L60  T6O 160 FLO LSO SET  6L1 TS0 COLL
19TS  8I'TS 8I'0S 09°TS SOTS T8TIS 006G YESY 09'6F STOS 60°TS 6€TS SS'SY IL'VY S8'9V TTOS €T6Y 6E8Y S6'TS THTS LL'LY 98°0S 8705 €9°0S 88y  S687  €L0S  8L6F OI'IS 690 vL'6F 66y 89S SOTS TE6h TE8y I¥0S OIS
o SN v ¢ON TOY T-Gd 6HT 8T LA0T 94T SH#IT v-#0T €#0T THT I-#0T 8T L[T 9 (T ST +T €T TAT TAT T[T p-4LSIN €-4#ISN T-HLSW T-#LSW 6-LSW 8-LSIW L-LSI 9-LSI $-LSIN +-LSIN €-LSIN T-LSIN T-LSIW H ifrif 4

sauaxoaAdour]d Jo sasAjeue dqordordru uoaR[ [ dqeL,

2R R AT S I o

http://geochina.cgs.gov.cn o E MR 2013,40(6)



%408 6 AR 495 5% . o A A AR HLRL BL IR T ek TR 2% A A R A B ) SRR 1811
2.0 Wo
o® a b
1. 90} n%’ AR
oy | |
15 RCa-Mg-F 1. 851 Om
L3
\80L °®
Q 10} 175 ‘ O 0P
0 ~0.02 0.04 0.06
Ca-Na ’
0.5 F
Na =
. | | / T RERIETT \
0 0.5 ; 1.0 15 2.0 En o
B MST-55 O MST-%: 5 @ LI-Bf O LI-&ER & CR-ME/5

K 3 BRWEA R Q—) FEIfif a(Q=Ca+Mg+Fe> , J=2Na) fl 5 RHE A 4328 K it b B9 SCHk[14))
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o LI-7 1045.88 0.20 6.61
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Compositional characteristics of clinopyroxenes from the Luoji ophiolitic
mélange in Shangri-La County, Yunnan Province

Z0U Jin—xi, LIU Xian—fan, DENG Jiang—hong, DONG Yi, HUANG Yu—peng

(Institute of Earth Science, Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract: In Shangri—La County of Yunnan Province, the authors documented an ophiolitic mélange which is
composed of mafic—ultramafic cumulate rocks, diabase —gabbro dykes, basalts and banded cherts. On the basis of
petrological observations and mineral compositions of clinopyroxenes from the mafic —ultramafic cumulate rocks
and basalts, the clinopyrixenes were divided into two groups, one group is rich in magnesium and depleted in
iron while the other group is rich in calc. Both of the two groups of clinopyroxenes belong to augites, whose
parental magma was sub—alkaline tholeitic basalt. Cation substitution features indicate that the augites were formed
under the condition of high temperature and low pressure. T—P calculations show that the augites were formed at
986 to 1118 °C and 0.18 GP to 0.22 GP. It is suggested that the Luoji mélange is probably a part of the Garzé—
Litang ophiolite.

Key words: clinopyroxene; Luoji ophiolitic mélange, Shangri—La of Yunnan Province, Garzé—Litang belt
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