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Abstract: Located in Mianxian County and with a typical heap crystal structure, the Guandipin
ophiolite is an important part of the Mian-lue ophiolite structure zone. In this study, rock geo-
chemistry and LA-ICP-MS zircon U-Pb dating are applied to analyze the intrusive environment
and period of the amphibolite. The result shows that the amphibolite belongs to Calc-alkaline se-
ries with typically high content of MgO and CaO but low K,O. The TiO, content is similar to that
of active continental margin and island arc volcanic rocks. Besides, it is rich in LILE such as Ba,
Th, U and LREE, while low in HFSE of Nb and Ta. Moreover, the fractionation of light and
heavy REE is not obvious. These features indicate that it is probably the product of the north-
ward subduction of the Mian-liie oceanic basin under island arc environment. Its geochemistry

characteristics are similar to the Indosinian granites, suggesting that they may derive from the
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same source, and are contaminated by the continental crust. LA-ICP-MS zircon U-Pb dating re-

sult shows that the diagenetic age of the amphibolite is 222. 5+2. 1 Ma, which indicates that it

was formed in the Late Triassic Epoch. This age is a bit earlier than the granites in the study are-

a, implying that the ancient Mian-liie was formed in the Late Triassic Epoch. This age is a bit

earlier than the granites in the study area, implying that the ancient Mian-liie oceanic crust con-

tinued northward subduction until the forming of island arc volcanic rocks in Late Triassic or lat-

er, and then entered the collision orogenic stage.
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Tab. 1 Major, trace and rare earth elements compositions of the Guandiping amphibolite
k5 SiO; Al O;  FeO Fe:O3 MgO CaO Na,O K,O P;0Os MnO TiO; H,O" CO; LIO Total Mg*#
GS1001-1 48.28 8.43 5.92 3.00 15.57 13.73 1.47 0.52 0.16 0.13 0. 96 0.61 0.14 0.63 99.55 0.79
GS1004-2 48.46 8.80 6.62 2.54 14.12 14.59 1.44 0.52 0.17 0.16 0.80 0.46 0.25 0.70 99.63 0.77
GS455-1 48.71 8.88 6.94 1.32 13.98 14.96 1.17 0.46 0.05 0.15 0. 89 0.57 0.51 1.50 100.09 0.78
k5 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y Rb
GS1001-1 8.14 26.00 4.78 23.20 5.60 1.61 5.67 0.82 4.99 0.96 2.60 0.34 2.09 0.30 20.90 5.05
GS1004-2 15.80 37.90 6.29 27.10 5.82 1. 66 5.76 0.80 4.78 0.91 2.51 0.34 2.05 0.29 20.00 3.82
GS455-1 7.58 20.90 2.76 13.20 3.33 0.99 3.94 0.62 4.15 0.80 2.13 0. 28 1.80 0.27 19.60 8.57

kS Ba Th U Nb Ta Pb Sr

Zr Hf Cr Ni Co Sc \% Cu Zn

GS1001-1  82.60 2.35 0.45 3.51 0.70 8.66 167.00 117.00 2.95 1256.00208.00 52.50 61.60 346.00 48.50 70.50
GS1004-2 126.00 1.92 0.33 3.69 0.29 3.31 185.00 114.00 2.50 1676.00251.00 56.40 58.80 284.00 30.00 68.70
GS455-1 194.30 2.68 0.74 4,07 0.44 7.10 182.20 63.70 1.48 757.6 132.90 45.80 38.40 188.30 65.00 72.10
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Fig. 3 Normalized distribution pattern of REE and trace elements of the Guandiping amphibolite
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Fig. 8 U-Pb concordia diagram and weighted average age of the zircon

from Guandiping amphibolite (GS 455-1)
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Tab. 2 LA-ICP-MS U-Pb isotope data for zircons from the Guandiping amphibolite of Mianluening area
TR FR (X107 K HH [/ 7 & b fH E#B (Ma)
- i N 207Pb/ 207Pb/ 2()7Ph/ 2(!7Pb/ Z(YTPb/ 2(>6Pb/

S5 | Th* U#¢ | Th/U Ph2o6 lo yzs 1o yzss lo Ph2os lo yzs 1o Uz 1o
01 121.30(244. 67| 0.50 |0.05117 | 0.00373 |0.24804|0.01760 |0.03518 | 0.00062 |248.60|159.67(225.00| 14.32 |222.90 .83
02 1552.311969.39| 0.57 ]0.05259]0.00102 |0.25228 | 0.00433|0.03481 |0.00023 [311.30| 43.60 {228.40| 3.51 [220.60 .43
03 1.29 | 40.04 | 0.03 |0.05043|0.00637 |0.24674|0.03053]0.03550|0.00098|215.10(268.08|223.90]| 24.86 |224.90 .07
04 1240.54|270.12| 0.89 [0.05078 |0.00161 |0.24581|0.00737|0.03513|0.00031[230.70| 71.72 |{223.20| 6.01 [222.60 .92
05 1159.38|182.61| 0.87 |0.08597 |0.00243|0.45773]0.01194 |0.03864 |0.00037 {1337.50 53.70 {382.70| 8.31 |[244.40 .28
06 [110.841231.90| 0.48 |0.05046 |0.00184 |0.24462 |0.00853|0.03518 |0.00034 [216.30| 82.53 {222.20| 6.96 [222.90 11
07 24.99 [174.90| 0.14 ]0.05097 10.00173|0.24661|0.00793]0.03510 |0.00032 |239.60| 76.24 [223.80| 6.46 [222.40 .96
08 [112.43|157.14| 0.72 ]0.05099 |0.00194 |0.24681 |0.00898 | 0.03512 | 0.00035 |240.30| 85.40 {224.00| 7.31 [222.50 .15
09 [181.521250.88| 0.72 [0.04943]0.00125|0.24051 |0.00564 |0.03530|0.00026 |168.50| 58.18 [218.80| 4.62 [223.60 . 64
10 85.40 |223.44| 0.38 [0.05346 |0.00223|0.26036|0.01038|0.03534|0.00039 |348.20| 91.24 [235.00| 8.37 [223.90 .41
11 |287.55(391.87| 0.73 |0.05279]0.00189|0.25524|0.00867|0.03508|0.00034{319.60| 79.23 |230.80| 7.01 |222.20 11
12 57.34 | 98.47 | 0.58 [0.04962]0.00199|0.24139|0.00930|0.03529|0.00036 |177.30| 91.09 {219.60| 7.61 [223.60 .23
13 77.37 |182.48| 0.42 [0.05475]0.00636 |0.25562 |0.02895|0.03386 |0.00096 [402.00|241.05(231.10]| 23.41 [214.70 .96
14 |215.87(353.70| 0.61 |0.05162|0.00170|0.24733|0.00773|0.03475|0.00031|268.60| 73.92 |224.40| 6.29 |220.20 .95
15 [278.01(576.20| 0.48 |0.05158|0.00099 |0.24958|0.00422|0.03509|0.00023|266.60| 43,44 |226.20| 3.43 |222.40 .40
16 49.73 [155.73| 0.32 |0.05144]0.00201 |0.25080|0.00938|0.03535|0.00036|260.80| 87.35 |227.20| 7.62 |224.00 .23
17 0.60 | 30.37 | 0.02 |0.05264|0.00743 |0.25582|0.03541[0.03524]0.00110|313.10(292.98|231.30| 28.63 |223.30 . 84
18 45.50 [194.22| 0.23 |0.05076|0.00143|0.24710{0.00650|0.03529|0.00028{230.10| 63.69 |224.20| 5.29 |223.60 .74
19 43.22 1228.63| 0.19 |0.0577910.00319|0.26238|0.01399]0.03292|0.00047{521.60|117.02|236.60| 11.25 |{208. 80 .96
20 36.77 |131.80| 0.28 [0.05253]0.00216|0.25271]0.00996 |0.03487 |0.00037 |308.60| 91.50 [228.80| 8.07 [221.00 .33
21 66.32 [192.02| 0.35 [0.04954]0.00184 |0.24020|0.,00853]0.03514 |0.00034 |173.30| 84.52 [218.60| 6.98 [222.60 .12
22 0.17 [ 27.98 | 0.01 |0.06358|0.00486|0.30984 |0.02303|0.03531|0.00066|727.70(154.18|274.10| 17.85 |223.70 11
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U, .. . Mean=222.5+2.1 Ma (26,n=19)
MSWD=0.065 MSWD=0.065, probability=1.000
0.032 200
0.14 0.8 022 026 030 034 038
——



80 [L2E = A

NORTHWESTERN GEOLOGY

2014 4

4 PHE

AT ABFRE R, B e s A il e & 2 41
AN T B 309 ) B8 2k A B sl g o e . AR R A AR
Ik s EARIE BT 350~245 Ma, 5 g 45 42 il i
AT ARE — —BLFERY K. ZELHETH
2 B4 Y A B AR A N O 2 B 55, 20035 K A5 4%,
2003, 2004) , MT3X — 45 32 LI 4ok #5 i |) 422 7 vk
B ARAR . il m BH = 7% 5 kLl A RE A R 2
FEFE R MR A nctitfb . AR T =8 Fips s m
TE R (I PRl 25, 1996) 5 = 4 1 BE k-8 B gk 2
g RHAE ) A B E AR 8y (300261) Ma, & W]
0 6 iy Y 35 ) S A A i 20 I L T R T 0 (2R B
A, 2003) 5 R IE AR BT KL Y SmeNd 45 i 4R AR
% h (242421) Ma, Rb-Sr 4 4 45 i R AR 8 S (221
+£13) Ma A3 T H 2 Iy 48 B AF H 9 4F % 15 7R
BEVERAE =B O A (BRI, 1996); i &2
T 1L PR JRORL 5 0 W) R Y 22 BT 4R 8% Oy 206 ~199.
7 MaCGR 25 55, 2002) , b BF 1 XKL A A8 5 A1 1Y
U-Pb 5 1 728 FT4F i 2 220 ~ 270 Ma (H 5% # 55
2012) . AR T R ms A BRVE 25 A G o R bR AR BT AR
A AR o 55— 5 T M 36+ K& 0 A 1Y
B e A e R N KA VAR A S FEE BT
220~200 Ma (#h DA%, 2000; S M2, 2009;
R, 2009) , AR R 0B VE A1 DTS 0 B
6] o A YA ST ARAT 0 5GP £ IN 5 1 B 4 U-Pb 4
W (222.542. 1) Ma, {0 T i 4 5 5 A 1 A
AR, WP R WL AE W A AR R AR AR g T R
B M A ] 2208 O R kST B A R O B
M 2 BT 2 KR 2 040 i J8 M, & 7 Tl VE ST
A EE A AR e s A T — B S SN A G
FIRE 2R 1l A OB B %, 1998) . K. %
1 TN 5 7T RE 2 i W AT BV 2T B0 SR o i) 7= 0
J3—J7 T S B P o B el W A MORR o L BOR
A IR AR N A A R TR R,
1117 T 3 A Sk 3 22 T BT IR e i IR B
PRI I A T DL DG a7 P18 S PR I op AU i 4
(SSZ) 1) 20 B 57

WA 7 A b 3K Ak A R AE L 6 B A TN A W R 2
i) MgO 1 CaO & & &5 (430 2 13, 98% ~ 15.
57% M1 13.73% ~14. 96 %), TiO, & & 57 3 K i

NG INX K E MM SR RS FRATER
Ba,Th, U, & % %5 #i Nb, Ta, £ Hf/3-Th-Ta #l
2Nb-Zr/4-Y ) 51| Bl i vh Y 75 A B iR % 8 1Y 70
. 7E Ta/Yb-Th/Yb [Elfi v s #& 75 K fili i 2% K1Y
R, R B T B AR B L X o s Al By AR AR
1< A T E R RE ST R WoR T8 3l B2 2k
W SRAE i & AR & % LILE, HSFE 23 46, # + Gl &
B A 5 398 G R Nb, Ta 1R e R hn i fb 1K
e BT A R AE IR RS AF, 2005), 5
N A — G B AR R, D8 B — % i n] BB AT
FE— 2 W RN . ZRVTIESE A (RITE S, 2007)
O3k LU A8 i 2 B EL R 5K v A ) M BR AL 2E PR B, il T
A AERR ) (<225 Ma) BB PE 720 b 4 g & 2E
TR (2B 655, 2003) , 963k 11 152 3K 58 4K 1
o B A TE U0 ] 204 B 9 A ) R o e R A 1 R
FC. [AII 6 AE A AR AR AR RO 6 B H S 4R 1%
2 221~199 Ma(RIEWMEZE, 2009), AR BF 9L Bt
AT At PP 5 vh i A TN A AR IR O (2225
+£2. 1) Ma, B BTk A6 X 5 #F . — 3 78 s
A [] 25 ] (8 AH DG U8 BT AE S s ot 33 7 ) b A9 00
h— B2 B — St 5 I A B el
M, Z 5 A HEA T Rl LB B .

5 48t
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AP, R F#HNM Eud ., BRI A A
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=Y.

(2) 7 BEA N A BI85 A U-Pb 4% R (222.5
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