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Fig. 1 Sketch geological map of the Lueyang—Mianxian—Gaochuan,Zhenba area
in the south Qinling (modified after Lai et al. ,2000)
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1—Mesozoic—Cenozoic sedimentary basin; 2—Paleozoic; 3—Precambrian; 4—Indosinian granite ; 5—ophiolite—island-arc volcanics;

6—fault; 7—boundary of suture zones; 8—Mianxian—Lueyang suture zone; 9—thrust; 10—strike-slip fault
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Table 1 Chemical compositions of metamorphic mafic and andesitic volcanic rocks

in the Mianxian—Lueyang ophiolite tectonic melange belt

8 MEETFWL BE=8 B B R
181 8 ol 2 2|9 2|82 |2 |8|8/|°%8
BB | & & ® = S & = = = e 8 & 2 3
N © PN & 8 o 5 S X 3 2 3 3 £
SiO, 47.99 1 48.41 | 48.83 | 47.48 | 51.04 | 56.66 | 61.24 | 60.87 | 59.06 | 54.25 | 47.28 | 46.06 | 47.42 | 44.56
TiO, 1.73 1. 39 1.78 1.41 1.51 0. 88 1. 00 0.98 0. 96 0. 89 1.41 0. 95 1.23 0.94
Al;O; |14.80|16.09 | 14.43 | 14.66 { 13.15 | 16.15 | 14.85 | 16.20 | 16.52 | 15.10 | 13.85 | 13.19 { 13.84 | 12.61
Fe,04 4.11 4.29 2.26 3.48 5.12 2. 07 2. 50 2. 25 2.52 2. 36 7. 84 4.58 7.29 6. 89
FeO 6. 95 6.02 |10.01|10.22| 7.71 5.12 5.12 4.44 4.51 5.33 5.51 5.44 6.23 4.01
MnO 0.22 0.27 0.22 0.27 0.23 0.12 0.14 0.15 0.14 0.12 0.21 0.19 0.20 0.15
MgO 6. 86 7.04 6. 61 8. 25 7.47 3.03 2. 10 2. 46 2.76 4.41 6.42 6. 20 7.21 4. 97
CaO 10.53 [ 11.48110.03 | 11.63 | 9.05 3.56 2.23 2.70 3. 47 4.42 9.67 [10.95| 8.13 9.75
Na,O 3. 46 2.53 3.23 1.21 2. 64 4. 45 4.24 5.53 3. 84 4,28 2.17 2.21 3.04 3.58
K,0 0. 29 0. 39 0. 30 0.13 0.29 2.23 1. 37 1. 40 2.63 0.99 0.25 0.08 0.14 0. 20
P,05 0.18 0.13 0.14 0.10 0.12 0.18 0.20 0.22 0.22 0.24 0.09 0. 06 0. 06 0. 09
BRE| 2.54 1.51 1.53 1.02 1. 86 5.05 4,58 3.10 2.68 7.70 5.31 [10.04 | 4.97 | 12.92
BE 99.66 | 99.55 | 99.37 | 99.86 |100.19| 99.50 | 99.57 [100. 30| 99.31 [100.09{100. 01} 99.95 | 99. 76 [100. 67
La 5.53 5.02 3.90 1.79 2.61 | 11.53110.66 | 12.94 | 14.01 | 14.46 | 1.62 2.07 1.74 1. 37
Ce 16.39114.34 | 13.06 | 6.75 8.27 | 31.15 | 25.00 | 34.34 | 34.44 | 35.39 | 6.06 6. 96 6.62 3.72
Pr 2.15 2.12 2. 00 1.31 1.50 3.01 3.16 3.76 3.58 3.98 1.23 1. 09 1.17 0.72
Nd 12.72 1 9.58 | 10.93 | 6.52 7.89 | 14.02 | 14.39|19.32|18.28 | 18.17 | 7.64 5.27 6. 85 3. 83
Sm 4.14 3.26 3.73 2.66 3.07 3.53 3.47 4.76 4.42 4.10 2.70 2.02 2.58 1. 70
Eu 1.33 1.15 1. 27 0. 83 0.95 0.95 0.99 1.29 1. 24 1. 34 0.97 0. 66 0. 85 0.70
Gd 4,49 3.68 4. 88 3.10 4.05 4.02 3. 60 5.50 3. 89 3.92 3.31 2. 47 3.43 2.17
Tb 0.75 0. 65 0. 86 0.55 0.72 0.56 0.54 0. 80 0.57 0.61 0.61 0. 47 0. 66 0. 46
Dy 5.47 4. 77 5.77 4.79 5.62 3. 39 3. 64 5.10 4.49 3.94 5.02 3.69 5.18 3.02
Ho 0.93 0. 88 1.19 0. 84 1.09 0.58 0.63 0. 95 0. 84 . 0.77 0. 94 0.71 1. 05 0. 65
Er 2.78 2. 45 2.82 2.77 3.20 1.70 2.02 2. 68 2.53 2.10 2. 83 2.04 2. 86 1.69
Tm 0. 39 0.36 0. 40 0. 39 0. 47 0.24 0.29 0. 35 0. 30 0. 29 0. 38 0.25 0. 44 0. 26
Yb 2. 67 2. 47 2. 88 2.77 3.34 1.57 2.11 2.74 2.33 2.02 2.95 1. 94 3.17 1.78
Lu 0. 43 0. 37 0.39 0. 43 0. 50 0.23 0. 32 0.41 0. 37 0.31 0.44 0. 30 0.52 0. 31
Sc 38 42 41 45 42 20 20 17 17 20 40 34 43 33
Y 25 23 27 23 28 14 16 24 21 18 25 17 26 18
Rb 4 6 8 2 5 69 44 37 60 24 10 2 5 8
Sr 197 232 209 90 148 109 137 198 267 101 104 102 103 37
Ba 55 86 89 15 80 632 424 468 664 266 54 227 516 65
Nb 5.3 3.3 3.5 1.5 1.1 4.3 4.5 5.2 4.6 4.8 1.1 0.6 0.4 0.5
Ta 1.14 0.74 0.63 0.56 0.29 0. 67 0.79 1. 39 0.53 0.47 0.20 0.20 0. 20 0.20
Zr 124 83 90 51 62 90 31 15 17 35 70 62 66 41
Hf 3.6 2.5 2.8 1.8 2.1 2.8 1.1 0.7 0.7 1.2 2.3 1.9 2.1 1.3
Th 0.42 0.23 0. 30 0. 20 0. 20 3.10 2. 68 3.22 3.42 3.37 0. 20 0. 48 0.20 0.29
U 0.22 0. 20 0. 20 0. 20 0. 20 0. 84 0.72 0.91 1. 05 0. 89 0. 20 0. 20 0. 20 0.27
Cr 198 202 185 414 898 57 56 43 46 147 99 211 100 130
Ni '55 88 51 61 47 11 11 9 13 41 40 40 41 48
Co 33 38 34 41 35 10 16 10 12 17 36 30 37 33

W E KR LRI 04 ETTR K XRF ¥, BN Y BB TR Jy ICP-MS 3%, B4 29 X107°,

GAZHBITEIARZUFEKLUEETE M 3,7 Ti-Zr-Y # Ze-Nb-Y B EETFHIMKILEKX
BLTEARERSWALARE, AWML HEYE (B4,

HEEEWAAERXE2), 3 F N-MORB, & T TFHEHFFRA BN 12km 4,
GRAEFAHAMBTELHE N ARY (B ZHEEwa o e NNERr (EZ8%,
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patterns of metamorphic mafic—andesitic volcanic rocks
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Table 2 Sm-Nd isotopic analytical results of the

metamorphic mafic—andesitic volcanic rocks in the

Mianxian—Lueyang ophiolite tectonic melange belt

h Sm Nd 147Qm 143Nd
RS (ug/e)| (ug/g>| Nd | TNd e
Q94113 |3.744|15.626] 0.1449 |0.512625 +0.000018
Q94115 (4.564(19.111| 0.1444 (0.512628 =+0.000038
it Q94116 |4.089(16.796| 0.1473 [0.512639 +0. 000006
g Q94117 |4.763(19.878| 0.1449 [0.512633 -£0. 000008
&1 Q4118 |3.960|16. 291 0. 1470 (0. 512634 0. 000018
@ Q94119 |4.516(20.948| 0.1304 [0.512540 =+0. 000010
E{ Q94120 |4.541|18.485| 0.1486 |0.512648 +0.000016
% Q94121 |5.185(20.733| 0.1513 |0. 512661 =0.000008
& Q94122 |4.465(20.858| 0.1295 |0. 512487 =+0. 000007
% Q94123 [4.995(22.036| 0.1371 [0.512577 +0. 000011
X Q94124 |4.620|19.313] 0.1447 |0.512618 =+0.000012
2‘; Q94125 |4.212(17.253| 0.1477 |0. 512633 =40. 000012
Q98229 |4.954|20.417] 0.1468 |0. 512668 =+0. 000007
Q98232 |4.191|18.855] 0.1344 |0.512567 0. 000007
Q9482-1 (4.094|13.402| 0.1848 [0.512958 =+0. 000006
% | Q9482-2 |3.332|10.492] 0.1921 |0.513020 =40. 000016
g Q9482-3 |7.459(24. 055 0.1876 [0. 512968 +0.000012
T | Q9482-4 |6.190(19.216| 0.1948 [0. 512983 =0. 000006
,g,é Q9482-5 |3.645[10. 701 0. 2060 |0. 513068 =-0. 000008
JE | Q9482-6 |4.041|11.774/ 0.2076 |0.513084 =0.000009
5 Q9482-7 |5.086(16.439| 0.1871 |0.512970 =+ 0. 000006
JE | Q9482-11 |3.933]11.429| 0. 2082 |0.513118 0. 000005
ﬁj Q9482-12 {3. 765(11. 143 | 0. 2044 [0. 513065 +0. 000011
= Q9488 |2.921| 7.568 | 0.2335 [0.513236 +0.000010
Q9490 |3.177] 8.437 | 0.2278 [0.513210 =+0. 000009
Q94131 |2.767| 7.040 | 0.2371 |0.513222 ==0. 000007
Q9501 |1.621| 3.971 | 0. 2469 [0.513306 =+0. 000004
Q9502 |2.426| 5.983 [ 0.2453 |0.513292 +0. 000010
Q9503 |3.138| 8.685 | 0.2186 |0.513114 0. 000004
Q9504 |2.631] 6.512 | 0.2444 |0.513297 +0. 000006
L Q9505 [2.039] 5.008 | 0.2463 |0.513394 +0.000012
)Fg Q9506-1 |3.180 8.483 | 0.2268 [0.513303 =+0. 000013
iH: Q9506-2 |3.238| 8.652 | 0.2264 |0.513264 =+0. 000007
}% Q98236 |(2.730| 6.835 | 0.2416 |0.513344 =+0. 000006
& Q98237 |1.970| 5.284 | 0.2255 |0.513199 +0.000022
% Q98239 [2.541]| 6.455 | 0.2381 |0.513316 =+0.000007
X Q98241 {2.865| 7.659 | 0.2263 {0.513319 =+0. 000009
ZL‘;H Q98242 |2.732] 6.650 | 0.2485 |0.513187 0. 000026
Q98243 |1.524| 4.000 | 0.2305 |0.513358 =40. 000010
Q98245 |2.302| 5.906 | 0.2358 |0.513340 +0. 000010
Q98246 (1.689| 4.460 | 0.2291 |0.513411 +0. 000015
Q98247 |(1.734| 4.329 | 0. 2423 |0. 513415 0. 000032
Q98248 |1.602] 4. 466 | 0.2170 |0. 513335 +0. 000006

4 BT 7 B R O9K SR 9 45, 2002b; MINA/ 1N 8 B 41
MENd/1Nd = 0. 721908 IF . 47 ¥ #7 & J. M Nd, 05 143Nd/144Nd
=0.511125+9(20), GBWO4419 0. 512731+ 8(20), B
Sm.Nd~10-1lg,
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intra-plate basalt; CAB—calc-alkaline basalt; LKT-—low-potassium tholeiites; OFB—ocean

floor basalts; A—intra-plate alkaline basalts; B—P-MORB; C—volcanic arc basalts; D—

MORB, volcanic arc basalts
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4% Al Ludwing ISOPLOT (20000 #4318 , 147Sm/**Nd
WREHO. 5% ,1°Nd/“NdiR 2 KL% 2
The age was calculated by Ludwing ISOPLOT (2000),
using error of 0.5% for *’Sm/!*‘Nd and error

in table 2 for 143Nd/***Nd
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Table 3 Rb-Sr isotopic analytical results of the
metamorphic mafic—andesitic volcanic rocks in the
Mianxian—Lueyang ophiolite tectonic melange belt

H Rb Sr 87Sr 87Sr
5’;"’ RS (g/e) | (ug/ed | ¥ 5Sr 20
Q94112 | 42.606 | 137.21 [0.89912(0.712516 =+0.000014
Q94113 | 35.870 | 118.20 |0.87872{0. 713546 0. 000013
Q94115 | 23.522 | 249.97 |0.27247|0. 707471 0. 000011
B | Q94116 | 24.841 | 275.92 |0.26068|0. 707421 =4-0. 000014
g Q94117 | 46. 655 | 453.49 [0.29789|0. 707632 = 0. 000014
| Q94119 | 60.592 | 493.11 |0.35579/0.706275 0. 000010
% Q94120 | 29.721 | 239.18 |0.35980|0. 708015 =0. 000010
%1 Qo4121 | 27.838 | 222.20 |0.36277|0.708322 40. 000011
;”% Q94122 | 56.331 | 298.62 [0.54621|0. 707951 0. 000019
X\ Q94124 | 46.277 | 335.75 |0.39909 |0. 708316 +0.000016
%{ Q94125 | 30.783 | 479.26 |0.185980. 708614 =4-0. 000012
Q98229 | 69.128 | 420.22 [0.47633|0.713156 =+0. 000013
Q98230 | 47. 748 | 204.74 |0.6752810. 711428 +0.000013
Q98232 | 19.152 | 107.40 |0.51634 (0. 709332 0. 000012
Q9482-1 | 5.164 | 213.84 [0.06992| 0.70472 0. 00002
QU482-2 | 4.856 | 243.30 |0.05779] 0.70663 0. 00001
E 39482-3 | 4.478 | 248.67 |0.05214[ 0.70983 --0. 00001
%) Qo482-4| 9.099 | 265.41 [0.09927] 0.70585 +0.00001
E Q9482-5| 6.563 | 261.52 |0.07266] 0. 70561 0. 00001
2| Q9482-6 | 9.366 | 241.91 |0.1121 | 0.70595 =0.00001
g Q9482-7 | 3.508 | 170.93 |0.05942] 0. 70957 0. 00001
| Qu482-9 | 35.637 | 1043.97 |0. 09885 0. 70564 40. 00001
EQ%SZ—IO 38.369 | 677.62 {0.1640 | 0.70533 0. 00001
W1Qg482-11| 14.037 | 174.32 | 0.2332 | 0.70822 0. 00001
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Table 4 Results of “°Ar/*Ar incremental heating
of the metamorphic mafic volcanic rock in the

Zhuangke area, Lueyang county
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BAr
RBE OAr 36Ar STAr . -
oy | FAr | A | WAL | T | (X10

mol)

£ (Ma)

MERIBENTH . REBERETAHERE
JLEIEM N-MORB, 5% F 111 28 8 8k i K 1L
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EHHM L TE BT KB % 5 ALK P AR A
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. . . .0 . 05.244.9 =

1200 | 18.8271 | 0. 0197 | 0.9807 | 13.0909 | 92.56 | 305.2% 4L, 4347 45 54N B, TR M AR 2 B 48 ; Rb-Sr ]

1300 | 9.9743 | 0.0126 | 1.6984 | 6.3754 | 53.45 | 155.1:415.9 N 5 x5 .

1400 | 10.2430 | 0.0108 | 1.2130 | 1.2130 | 59.87 | 172.9:47.3 MR RREAETY UG 2 RS BT

B RESE QU8239,J=0.014079, FH F AHMET B CAr/SArZ 1.

NN CIE X RAR197L14Ma E R R KR %
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Ages of Metamorphic Mafic-—Andesitic Volcanic Rock Blocks and Tectonic
Evolution Complexity of Mianxian—Lueyang Ophiolitic Mélange Belt
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Abstract

The Mianxian—Lueyang ophiolitic mélange belt along Lueyang county—Mianxian county—Gaochuan,
Zhenba county, Shaanxi Pvovince, has been recently found and defined in the Qinling orogen. It is deemed to
be a major suture zone resulting from collision and final amalgamation of the Sino-Korean (North China) and
Yangtze craton blocks, two major tectonic units of eastern Asia, in the Indosinian. However, the new obtained
isotopic geochronological data of the metamorphic mafic—andesitic volcanic rock blocks of mid-ocean ridge and
island-arc ophiolite or island-arc volcanic rock characteristics in the zone indicate that the tectonic suture zone is
very complex. Besides the reported ages of Indosinian, it contains large quantities of metamorphic mafic—
andesitic rock blocks formed in the Jinlinian period (Neoproterozoic) . The metamorphic andesitic volcanic
rocks in the Piangiaogou valley, Sancha area, Lueyang county have island-arc volcanic rock features and its Sm-
Nd isochron age is 873:£71(26)Ma, correéponding to Ina=0. 5117961+ 67(26) ,MSWD 0. 73. The zircon U-
Pb age of the plagiogranites in the rock block is'890 4+ 17Ma. The metamorphic mafic volcanic rocks in the
Anzishan area, Mianxian county and the Zhuanke area, Lueyang county are characterized by mid-ocean ridge
and island-arc ophiolites and the former give a Sm-Nd isochron agé of t=877+78(20)Ma, with Iys=0.51190
+10(26) ,MSWD 0. 93. Although the Sm-Nd isotopic data of the latter are scattered, its high field large ion
lithophile incompatible trace elements are related close to the ones in the Anzishan area. They are formed from
an analogous source in the roughly same period. The data display the Mianxian—Lueyang ophiolite tectonic

mélange belt is complex, that is a multiple superimposed tectonic active belt possibly.

Key words: isotopic geochronology; Mianxian—Lueyang ophiolitic mélange belt; Qinling orogen
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