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The age of Wanhe ophiolitic mélange from Mengku area, Shuangjiang County,
western Yunnnan Province, and its geological significance
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(1. Yunnan Institute of Geological Survey, Kunming 650216, China; 2. State Key Laboratory of Geological Processes
and Mineral Resources, China University of Geosciences, Wuhan 430074, China)

Abstract: The Wanhe ophiolitic mélange is redefined along the Wanhe-Mengku-Dananmei line. It is located on
the eastern side of the Tongchangjie ophiolitic mélange of Paleotethys in southwestern Yunnan Province. The
rocks are composed of phengite-bearing quartz schist, green-schist and amphibolite schist, tonalite and plagiocla-
site, laminated amphibolite and gabbros, and retrograded eclogitem, respectively equivalent to pelagic sedi-
ments, sea-floor basalt, leucocrate, mafic cumulate rock and HP-UHP pyrolite in the ophiolite suite. The LA-
ICP-MS U-Pb zircon age of 470.8 £ 5.3 Ma indicates that the Wanhe ophiolitic mélange was formed in Early
Paleozoic. Based on cumulate plagioclasite in Mannahe section at northern Mengku Town in Shuangjiang County,
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the authors described the characteristics of major elements, REE and trace elements from igneous rocks in the
Wanhe ophiolitic mélange. All igneous rocks could be divided into two types: (D leucorate, with the data SiO, =
57.00% ~69.68% , Na,O=1.36% ~6.38% , K,0=0.26% ~2.45% , and average Na,O/K,O=10.12, thus
belonging to typical sodium granite with rich LREE and “L” distribution patterns. @ basic rocks, with the data
Si0, =48.72% ~53.72%, Ti0, =0.75% ~1.96%, K,O0=0.45% ~1.29%, and depleted-slightly enriched
LREE distribution patterns, similar to features of MORB or E-MORB; in the diagrams of Th-Hf-Nb and Nb-Zr-
Y, the samples fall into MORB-CBA/arc-volcanic basalt. On the whole, the samples from Mangnahe section at
northern Mengku Town in Shuangjiang County correspond to MORB or E-MORB and, what is more, there ex-
ist some arc-volcanic characteristics, which are similar to features of FAB (forearc basalt), or MORB-like
basalt. H-Mg and Nb-rich basalt indicates that Proto-Tethys Ocean experienced its peak of development in late
Early Ordovician, followed subsequently by ocean crust’s subduction in Changning-Menglian tectonic belt.
Afterwards, Paleotethys Ocean accomplished inheritance evolution from Proto-Tethys Ocean through the rapid
spreading of Mid Ocean Ridge along Tongchangjie to Niujingshan area.

Key words: Wanhe ophiolitic mélange; MORB-like basalt; proto-Tethys Ocean; Paleotethys Ocean; inheritance
evolution

Fund support: District Summary and Service Product Development of Yunnan Region Geologic Survey
(DD20160345-02) ; Yunnan Science and Technology Leader Training Program(2013HA001) ; China Geological
Survey Project(12120114014601); China Natural Science Foundation(41672222)

AR JE 0T, VG M X S - o 3 A I A L A
(RVF 2 8 5K, 2 U\ 2 T VG 1 DX DGy A A R 4
e G I v & O A R, 1992 1) A K5 45, 1993
Metcalfes 1994; 562745, 1998; Bl ok 3%, 1998; 4
B, 1999), I+ MUTRE H A 45 22 07 1
PR T VE S W TIE R 5 kA A R T e R TRk AR
T IX VR G BRI (25, 2003; 2 A4 Hb
FOR A Be, 20039 Bt 4, 2013). [HNWHHFZ
SR N X XA T R B 0T A (S AR AR,
1993, 1998; ¥ A5 55, 1996, 1997, {H % % Hh X Ji
U7 7 10 R IR 5 TR B M A AT B T 2
VR B T 2 5 T R R DT A R AL O R AR 2
filh 1 1) R — AT T B 2

TSGR, fE PG X R B T Ok 2 () R
AR KL =BURAE F S T R 1 5 AR N AE i s 7
= B R R A AR B I ks (O b
%%%,2008; Nie et al.» 2015), X FHA N-MORB ¢
b BR AR 27T R (AR 265 46, 20135 76 PR L 1
PR R A Tk AR AR BRI 2R AR N B
Lk (Chen er al.» 2007; Song et al ., 2007; #
FHy %, 20125 Dong et al.» 2013; ZF 1 & %5,
2013). IXEfF BT T AR B 7 - 1E M G Y

L NARAEAE A B Rl AR AR R A A DG 1 P
033, H I b g oy DR ) AR R VR A DG T S T R I
— R AR S Al — R AR R F, O IR
Pt XA Rt g 32 YA I PR R S

AR 105 J7 DI 5 A TAE A, % am A
JEE 3 PR VT s VR % o AT T R R A R JB R A
B, N g SR s T b A A ZE i 10 42 Tk
IS s Hindb % 2 Bk b K M A e 875 JF
A RS AL AR (A CE 1. R, 2245 408
R A VS kg SRR A R R I T 2 AN AN S
(R AR R A it e (2R A5, 2015)

AT BT A0 TR A K]0 1) A 2L
FEAM b 0T g SR A TR R A 32 AR A A
BRAG SRR AT WD W FT, 18 JE 1 B 1 K M ) 3
50 5] B sl A S 10 &R, S AR TR TG M X
R b 3 e A 9 P R X

1 B RT 5
VPO EL P A I A 1:25 J7 i i

JelE A BRI iy 44 2 B 48 i 5 2 B, 20039,
O B AR, BB IR 25 kms

O ZFE MR G. 2003, = 1:25 J7IRIEGHRE 7R I DX 8 5 i A 4 75



FH2M

FEEFRAE s JROPE RO E Bl 28 1 DX T 2l e o FR TR BN AR 5 A S ER A 22 R A S i 0 S 165

R AR B BE N R — A BRI B A IR 2
J A e SRR % A A A 3 IO A X A R TR A AR
TE AR I o

2014~2016 4F, 2 B4 HOUT I A Be AL B4 T =
1:5 J7HK S B TR AR B 2R A 7 R DX Jah 5 A 73
H IR AT v, 0 s o TR 2% 5 3 U A 1 R A1 3R AT

B, AT T BN RGN B A 2R il il . 47
IR ANIE SR W], VI SRR 2 ) A e
TR AL 2 0] 23 AT ) T2 1 ™ A JH S T AR AR
AR S, D AR T Rl AR AR
PEARPIASAS [ 3 S I IR 9 35 B R B 1)

Q |#Em#R
N | #iER
J HE R
Ty | E=8%

| Emrean
Pad | e hr kAR

pp | FEEEE R
| CEamsiR

AT A KRl
Pzia | & [BDESR R
HiR)

Pzb | EBTEERKHY
0| wim (M)

Pty | &R&ERKLAN

Ey | WEZEKIENE

Ty |2 R

Pyé | SREERAKE

VA
A

TTTTTT

FOWmi| BMLHmatRiRRE

HAREW HERRRE

Ek
EHE

ZRERE

FERARKE

2

| prreans

2

' BERRESHRCE

A—B | #HEiE

K1 BETTD i g P

Fig. 1

Geological map of the study area
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Fig. 2 Geological cross section of the Wanhe ophiolite mélange along Mangna River
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Fig. 3 Field attitude of plagioclasite for geochronology
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Fig. 4 CL images of zircons from plagioclasite of Wanhe ophiolitic mélange
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Table 1 LA-ICP-MS zircon U-Pb dating data from accumulate plagioclasite of Wanhe ophiolitic mélange
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01 9 172 352 0.49 0.0571 0.0015 0.6069 0.0165
02 74 130 274 0.48 0.0565 0.0018 0.5963 0.0183
.0090
.0149 0.0759 0.0009 456 57.4 469 9.5 472 5.2

03 113 443 668  0.66 0.0530 0.0017 0.2648
04 163 323 405  0.80 .0558 0.0015 0.5870
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0.0767 0.0009 498 59.3 482 10.4 476 5.4
0.0765 0.0008 472 72.2 475 11.7 475 5.0
0.0360 0.0004 328 74.1 239 7.2 228 2.7
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15 448 245 333  0.74 0.1001 0.0020 3.7037 0.0799 0.2665 0.0036 1628 36.0 1572 17.3 1523 18.2
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(Gd/Yb)y=0.75~0.80, IEfi % W &, SEu=1.13
~ 1.43; 55 — 2K L PMO029-15-1. PM029-16-1-
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i, M Loc 99 % 4, H(La/Sm)=—=1.02~1.63,
(Gd/Yb)n=0.75~0.90, &t 4& FPF e # mg
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FEMEARIMG T e R B 2R b Gd B 6
Nd-Er B 5 /1F 75, ooz 2908 By, UH Eu
IR X —ReE I I AE — 2 S A 1
Wi < B AL R A AR IS A R, IR T VAT e
SRR T BN R T RE RS A K TR A
IR R 454 N AH AR 7=
4.3 WMEE

MR TR IE R, O E R Cr(35.5 %
10 0~ 14810 %) Ni(15.4 X 10 ©~69.3x 10" %)
SEAHAR TR B R Mot R Zr(124 <1070
~309x10 ) Th(7.84x10 °~19.80x 10 ®).Ta
(1.08%10 °~2.50x10 ®) Hf(3.90 X 10 °~8.36
X107 ) Nb(11.8 X 10 ¢~30.5x 10" OFEHFER
e @QFEMEAE KM Cr(152 X107 °~469 x 10 %) Ni
(51.8X10 °~197x 10 OFmMAE LR S EN T
Iy Hotims oo & 2r(33.7 X 100~ 141
X107 %) Th(0.71 X 1076 ~9.47 x 10 °).Ta(0.42
X10 ©~0.88 % 10 ) Hf(1.54 X 10 ¢ ~4.30 X
107 %) Nb(1.68 %10 °~10.0 X 10~ %), Ifi & £ K&
TR A6 Rb(15.8 X 107 ©~73.3 X 10 %), Ba
(68.4x10 6~519x10 %,

T J5Uaf b 8 A E 10 16 1 it oG 2% b ik ) I L
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F2 TAMFREFPESLEANEE(wy/ %) WE(wy/10"OTERITER
Table 2 Major oxides (wy/% ) and element ( wi/10 %) abundances for the Wanhe ophiolitic mélange

PM029-3-2 PM029-6-2 PM029-14-1 PM029-15-1 PM029-15-2 PM029-16-1 PM029-17-1 PM029-21-1 PM029-29-2 PM029-30-1 PM029-33-1 PM029-34-1

. (=]
ii? FHEAI BERK GRIAIN GRHSMI (rmdii CREEK RIS CRIER  CREMES GRS GRHCMIN CRITHE R
D k) REY) REY) RE) ) D R REY OB 2D WD
SiO; 51.99 65.60 51.93 53.72 69.68 49.22 57.00 49.99 63.56 50.65 49.52 48.72
TiO, 0.75 0.86 0.80 1.37 0.58 1.32 0.69 0.99 1.85 1.25 1.96 1.16
ALO; 16.88 14.08 16.14 14.67 12.08 16.20 17.38 16.86 12.97 16.17 15.51 15.30
FeO, 8.41 6.43 8.09 9.01 8.49 10.45 3.33 6.56 6.79 10.69 11.68 10.98
MnO 0.15 0.10 0.18 0.17 0.28 0.15 0.06 2.39 0.15 0.16 0.19 0.18
MgO 7.55 2.80 7.40 7.54 2.77 7.25 3.85 7.78 2.75 6.16 5.51 7.23
CaO 10.60 3.72 10.80 8.40 1.88 10.96 10.83 12.38 6.84 10.10 11.19 12.53
NapO 2.43 5.19 3.23 4.29 1.36 2.57 6.38 1.81 4.16 3.08 3.36 2.91
KO 0.97 0.88 1.29 0.52 2.45 1.60 0.26 1.05 0.44 1.22 0.45 0.62
P,0s 0.14 0.19 0.04 0.16 0.20 0.11 0.16 0.17 0.25 0.27 0.22 0.12
Mg* 65 49 65 63 44 59 72 69 52 56 54 60
Cu 28.4 18.8 12.0 17.0 85.4 20.1 15.2 46.2 27.8 75.4 49.8 14.6
Pb 27.5 7.64 27.5 5.82 19.7 6.36 4.98 8.13 4.00 4.22 3.09 4.02
Zn 93.6 36.4 67.3 61.7 72.6 69.0 12.4 69.4 24.2 65.2 85.0 75.6
Cr 296 35.5 363 152 109 421 148 327 87.2 318 286 469
Ni 51.8 15.4 149 62.2 69.3 136 34.3 197 63.4 90.0 116 139
Co 41.7 15.7 36.4 29.2 20.4 46.0 7.24 51.0 14.6 48.2 49.8 51.9
Rb 68.6 21.3 65.9 22.8 14.7 73.7 17.0 53.4 21.0 43.0 15.8 27.8
Sr 370 173 348 373 112 354 311 250 475 483 297 320
Ba 78.2 221 519 120 265 463 34.8 171 81.6 394 158 68.4
\% 180 44.8 192 209 134 238 99.1 151 154 216 268 217
Sc 46.0 21.0 48.8 47.9 9.80 56.5 22.2 42.7 17.8 50.2 54.6 52.6
Nb 5.21 11.8 1.68 7.13 12.4 4.45 17.6 5.82 37.5 5.90 10.0 4.51
Ta 0.62 1.08 0.42 0.72 1.19 0.60 1.60 0.84 2.50 0.64 0.88 0.58
Zr 66.4 291 33.7 140 124 84.2 196 116 309 86.4 141 72.4
Hf 2.32 8.56 1.54 4.30 3.90 2.95 5.87 3.60 8.34 2.84 4.15 2.44
18] 1.05 2.50 0.16 1.33 3.78 0.50 3.26 1.01 2.50 0.34 0.53 0.86
Th 5.40 9.04 0.71 2.84 7.84 1.88 19.8 9.47 11.3 0.80 1.13 0.82
La 1573 24.9 2.19 10.4 21.0 5.85 34.9 16.4 46.8 6.88 7.55 2.68
Ce 34.4 57.8 6.13 23.0 47.4 14.8 79.4 40.0 109 16.6 21.0 7.31
Pr 3.84 6.57 0.88 2.77 4.60 1.98 8.06 3.91 11.5 2.20 2.88 1.14
Nd 16.3 28.6 4.76 13.4 17.7 10.1 31.3 15.9 46.9 10.9 15.1 6.67
Sm 3.52 7.32 1.63 4.02 3.40 3.22 6.13 3.52 9.39 3.29 4.65 2.49
Eu 1.10 1.86 0.83 1.72 0.82 1.13 1.26 1.04 2.15 1.30 1.60 0.99
Gd 3.32 7.80 1.93 4.55 3.16 3.68 5.54 3.56 8.39 3.70 5.12 2.88
Th 0.56 1.55 0.42 0.97 0.52 0.77 0.92 0.68 1.32 0.78 1.04 0.04
Dy 3.60 10.8 3.05 7.04 3.34 5.47 5.78 4.89 7.80 5.34 7.38 4.57
Ho 0.76 2.34 0.69 1.56 0.70 1.18 1.19 1.13 1.51 1.15 1.62 0.99
Er 2.12 6.60 1.93 4.38 1.96 3.28 3.24 3.36 3.92 3.16 4.42 2.74
Tm 0.34 1.06 0.32 0.72 0.32 0.53 0.51 0.57 0.58 0.50 0.71 0.44
Yb 2.28 7.06 2.09 4.70 2.1 3.49 3.39 4.05 3.64 3.30 4.68 2.91
Lu 0.33 0.97 0.29 0.04 0.30 0.47 0.45 0.58 0.48 0.45 0.606 0.41
Y 18.2 56.4 16.1 37.2 17.4 28.2 28.8 29.0 35.8 27.3 38.6 23.6
SLREE 74.46 127.05 16.42 55.31 94.92 37.08 161.05 80.77 225.74 41.17 52.78 21.28
SHREE 13.31 38.18 10.72 24.56 12.41 18.87 21.02 18.82 27.64 18.38 25.63 15.58
SREE 87.77 165.23 27.14 79.87 107.33 55.95 182.07 99.59 253.38 59.55 78.41 36.86
oEu 0.97 0.75 1.43 1.23 0.75 1.00 0.65 0.89 0.73 1.14 1.00 1.13
(La/Yb)x 4.52 2.38 0.71 1.49 6.71 1.13 6.94 2.73 8.67 1.41 1.09 0.62

T B HRE A Y AR R S R AL
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. IWHFT O B R0, s T A
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Fig. 6 FeO,/MgO- SiO, diagram of Wanhe ophiolitic mélange
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