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Fig. 1 Sketch tectonic map (a) (after Li et al. , 2012) and geologic map of
the Jiaochagou area showing the sampling location (b)
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1—Cenozoic strata; 2—Mesozoic strata; 3— Late Paleozoic strata; 4—Palaecoproterozoic strata; 5— Late Paleozoic monzonitic granite;

6—Late Paleozoic granodiorite; 7— Late Paleozoic quartz-diorite; 8—Early Paleozoic tonalite; 9—sample location
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Fig. 2 CL images of the representative zircons from the sample TW6145

in Jiaochagou area showing the analyzed spots and their ages
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Fig. 3 LA-ICP-MS zircon U-Pb concordia diagram for the Jiaochagou quartz diorite
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Table 1 LA-ICP-MS U-Pb data for zircons from Jiaochagou quartz diorite

o X100 Th/U U-Pb [ 5 L [l 13 3% 4F iy (Ma)
Pb | Th| U 206ph /238U lo 207Ph/2% U 1l ["Pb/?5Ph) lo 206Ph/238U| 1g |27Pb/?°U| 16 '7Pb/?°Ph| 1o
1 6 40 | 107 |0.38| 0.0491 | 0.0005 | 0.3916 | 0.0104 | 0.0578 | 0.0015 309.3 2.8 335.5 |8.9| 521.5 [56.6
2 9 82 | 159 [0.51| 0.0490 | 0.0004 | 0.3801 0.0077 | 0.0563 | 0.0012 308.3 |2.8| 327.1 6.6 463.6 46.8
3 8 64 | 148 |0.43| 0.0489 | 0.0004 | 0.3900 | 0.0085| 0.0579 | 0.0012 307.6 |2.6] 334.4 |7.3] 525.2 {45.3
4 10 | 66 | 189 |0.35] 0.0496 | 0.0004 | 0.3502 | 0.0061 | 0.0513 | 0.0008 311.8 2.8 304.9 |5.3| 252.3 [34.4
5 6 42 | 112 10.37| 0.0480 | 0.0004 | 0.3535 | 0.0092 | 0.0535 | 0.0014 302.0 |2.4] 307.3 8.0 348.2 8.1
6 7 78 | 140 |0.56| 0.0474 | 0.0004 | 0.3761 0.0078 | 0.0576 | 0.0012 298.3 |2.5 324.2 6.7 514.9 {43.9
7 8 59 | 170 |0.35| 0.0478 | 0.0004 | 0.3364 | 0.0067 | 0.0510 | 0.0010 301.2 |2.3] 294.5 |5.9| 241.7 43.8
8 8 67 | 156 |0.43| 0.0481 | 0.0005 | 0.3478 | 0.0080 | 0.0525 | 0.0012 302.7 2.9 303.1 6.9 306.3 [50.4
9 19 | 167 | 363 |0.46] 0.0489 | 0.0005 | 0.3576 | 0.0042 | 0.0530 | 0.0004 307.7 |2.9] 310.4 3.7 330.7 ]16.0
10 7 72 | 138 |0.52| 0.0482 | 0.0005 | 0.3581 | 0.0085| 0.0539 | 0.0011 303.2 |3.2] 310.8 |7.4 368.0 [47.0
11 11 | 119 | 202 |0.59| 0.0488 | 0.0005 | 0.3482 | 0.0059 | 0.0518 | 0.0008 307.0 |2.9] 303.3 |5.2] 275.0 33.6
12 7 41 | 143 |0.28| 0.0486 | 0.0005 | 0.3681 |0.0123 | 0.0549 | 0.0018 306. 1 3.3 318.3 [10.6] 408.5 [72.9
13 5 32 | 85 ]0.38| 0.0486 | 0.0006 | 0.3686 | 0.0195 | 0.0550 | 0.0028 306.0 |3.9| 318.6 [16.9 411.8 15.9
14 7 57 | 132 |0.43| 0.0487 | 0.0005 | 0.3781 | 0.0136| 0.0563 | 0.0018 306.5 |3.4] 325.6 [11.7 464.6 [69.9
15 5 36 | 101 |0.36| 0.0489 | 0.0006 | 0.3572 | 0.0133 | 0.0530 | 0.0020 307.8 3.8 310.1 J11.5 327.8 [83.6
16 10 | 72 | 193 |0.37| 0.0496 | 0.0006 | 0.3625 | 0.0083 | 0.0530 |0.0011 311.9 3.5 314.1 7.2 330.0 5.3
17 8 57 | 146 [0.39| 0.0490 | 0.0005 | 0.3492 |0.0110| 0.0516 | 0.0016 308.7 |3.4| 304.1 9.5 269.3 [70.0
18 8 40 | 152 |0.26| 0.0487 | 0.0007 | 0.3632 | 0.0153 | 0.0541 0.0021 306.4 4.1 314.6 |13.20 376.1 [86.3
19 12 | 65 | 237 10.27] 0.0485 | 0.0007 | 0.3710 | 0.0067 | 0.0555 | 0.0008 305.2  |4.5 320.4 |5.8| 432.3 PB1.7
20 6 43 | 123 10.35| 0.0493 | 0.0005 | 0.3623 | 0.0082 | 0.0533 | 0.0011 310.0 3.2 313.9 7.1 342.7 J46.2
21 6 42 | 116 |0.36| 0.0489 | 0.0005 | 0.3613 | 0.0104 | 0.0536 | 0.0015 307.6 |3.4] 313.2 |9.0] 354.5 [64.0
22 6 52 | 121 |0.43| 0.0479 | 0.0005 | 0.3397 |0.0109 | 0.0514 | 0.0016 301.9 |3.0] 297.0 9.5 258.5 [72.0
23 7 51 | 144 |0.35| 0.0490 | 0.0006 | 0.3773 | 0.0102 | 0.0558 | 0.0013 308.5 [3.6| 325.1 8.8 445.3 2.3
24 | 12 | 137 | 217 |0.63] 0.0481 0.0005 | 0.3484 | 0.0056 | 0.0525 | 0.0007 303.0 |2.9| 303.5 [4.9] 307.9 [29.9
25 8 63 | 158 |0.40| 0.0489 | 0.0005 | 0.3619 | 0.0100| 0.0537 | 0.0013 307.6 |3.3] 313.7 |8.6] 359.2 [56.0
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Fig. 5 Chondrite-normalized REE patterns (a) (chondrite normalized value after Boynton,1984) and primitive

mantle-normalized trace element spider diagrams (b) (the values of primitive

mantle after McDonough et al. . 1992) of Jiaochagou quartz diorite
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Table 2 Major (%) .trace (X 107°) and rare earth

element ( X107°) contents of Jiaochagou quartz diorite

[E=2 GS6114 | GS6116 | GS6145 | GS6146 | GS6160 | GS6161

SiO; 59.12 | 60.21 58.71 58.67 | 63.31 59. 67
TiO, 0. 64 0. 63 0.55 0. 64 0. 64 0.69
Al O3 15.98 | 16.64 | 17.56 16.36 | 15.20 | 16.48
Fe; O 3.01 2.71 2.37 2.87 2.28 2.80
FeO 3.76 3.19 3.12 3.79 3.26 3.72
MnO 0.13 0.12 0.10 0.13 0.10 0.12
MgO 3.51 2.85 2.63 3.31 2.70 3.02
CaO 6.28 5. 71 6.23 6.63 4. 96 5.98
Na; O 2.90 3.26 3.31 3.12 2.87 3.00
K. O 1. 65 1.43 1.59 1. 31 1.93 1. 94
P, O 0.14 0.17 0.16 0.17 0. 14 0.17
H,OF 1. 36 1.71 1.91 1. 36 1. 20 0.96
LOI 1.77 1.95 2.26 1. 84 1. 48 1.27

Total 100. 24 | 100.59 | 100.48 | 100.19 | 100.07 | 99.82
K,0/Na,O| 0.57 0. 44 0.48 0.42 0.67 0.65
o 1.28 1.28 1.53 1.25 1.13 1.47
A/NK 2. 44 2.41 2.45 2.50 2.23 2.34
A/NCK 0. 89 0. 96 0.95 0. 88 0.96 0.92

Mg*# 49.40 | 47.69 | 47.40 | 48.35 | 47.75 | 46.55
Cs 6. 86 2.37 3.39 4.59 7.16 6.68
Rb 68.3 44.9 59.5 45.5 72.8 78.0
Ba 237.0 | 306.7 | 349.7 | 261.1 | 424.9 | 412.8
Th 7.70 8.11 2.78 4. 87 6. 35 5. 88
U 1.70 1.30 1. 40 1.38 1.39 1. 09
K 13795.1712008. 92/13399. 74]11003. 2816183. 63/16290. 96
Nb 7.23 6.98 6. 34 6.61 7.89 7.23
Ta 0.62 0.58 0. 45 0.41 0.55 0. 46
Sr 404.8 | 466.1 | 467.8 | 476.4 | 348.7 | 405.3
P 626 733 696 753 611 733
Zr 122.8 | 131.2 | 117.2 | 135.7 | 150.7 | 155.5
Hf 6. 24 7.06 5.65 6.98 7.79 7.95
Ti 3866 3823 3328 3852 3850 4156
Y 23.40 | 19.08 | 15.43 | 20.88 | 14.32 | 20.03
La 15.73 | 14.89 8.82 15.87 | 11.63 | 12.19
Ce 37.85 | 34.24 | 18.48 | 34.60 | 24.57 | 27.60
Pr 5.15 4.43 2.73 4.57 3.12 3. 80
Nd 20.96 | 18.37 | 12.28 | 19.17 | 13.32 | 16.52
Sm 4.61 3.98 2.96 4.16 2.84 3.71
Eu 1.16 1.11 0.95 1.15 0.83 1. 06
Gd 4.23 3.69 2.64 3.87 2. 60 3.52
Tb 0.68 0.59 0.45 0.62 0.43 0.57
Dy 4.04 3.35 2.71 3. 66 2.46 3.54
Ho 0. 83 0. 68 0.52 0.74 0.52 0.68

LA BENKETIAENREA KA
THEHMINA RSB KA. INEK
B ARk E . FREITR R RR A A8 TR
T AR AS BE 251 . A/NCK=0. 88~0.96<<1, H.A
I ARVAG A R AE CF BRI S5, 2002) . BFFE R WL 15
B 2R 9] A0 55 R AR R AR A 4 P A %% D0 AH DG 1Y

(Wyllie,1991; Wyllie et al. ,2000), % & 1 Th/Ta
R AT LA S AR oy S SR AR ] (X045, 2010) , 38
XA N A Th/Ta HE R, R 6. 18 ~13. 98,
Barbarin(1999) ¥4 $& i & 1 [N £ (4 55 88 48 =) & (%
BRGS0 e VR A 258 . Rk Y R 22 i
A BN KA BT B 5 0 oh i A 06 . B KB T
FATLER. T HEHMITER (i Nb, Ta Fi1 Ti %), LA
PSR SR i o R TSR i W
%A o S B A O e IR 2R AR A R
(X3 KAE, 2012 K B4 ,2012) L F 24 A T 7)Y
B 28 5 By XA % 3l R Rl il A ¢ CE 8%
1999), £ Ta-Yb #l Rb-Yb-+ Ta 3| 3| 1& (& 6) 1,
FE B9 AR X BN 5 1 R R AE s 25 21—
B, WA IR B A 3 R B O KR, 2R B AR AR
(1992) A KRS 5 F il e 5 ¥ HA P Ti
SEICER M T4 T Nb (1 71 7 W AR S AR e B
ARG RE . 25 A EIRFRIERATIN N 38 i A
PN E AR IUCERAER ). X 53R %
(2003) WA A A et 21 4 1L K ) 3 A b 1 BH K-
P RPN A I K R i 508 R 2 2K IR A
VLY

5.2 MEE WK

A 1Ly DX A 3 T Ak A2 ORI I v
FHAR B VAR R o Al B DA R G ] o P 5w 58 Bl Y
2y, WK 207 T Rl i i e LR R B L
FELZR 0 8 N e BB - A B B AR 0 P B 5 O S A
A I B Ml re FR R - G B B, R B4z
KbliE A B kA2 e, R 2 5 R T
AN - A AR /A2 1 46 1996, 2003 5 28 4 ik
45,2003 5 faf P-4, 2005) . B LR K LRI
R RS | A R R N = 1ol N | A L e
IR R AR AR A R R B N A 3 A B
B (2 E 3145, 2003 s f] HHoF- 45, 2005)

W s w3 AR By A AR DI R R Y kAl
FLCEEEE RO a - w A E
Ll — 7 & AR S AL 5K B B 4 (2 S A 5 1996 5 4]
HF25,2005) g gt rf e A B 2 V5 X 1A R
PR F AR S 355 Bl i % XK J R LA R A L ok
LS 36 2l Ry 3t B0 S kL g L IR
BEAE PG b R AR B R AR R AT A ok
ZLfli-| A -3 gl KV 2 X ] R b S 5
5 o WA 5 o 3T HH AR BRRD BB BLOR Al B BOA SR L LR
SIAE 8 14 05 X % 2 DEIG L 5 TR T AR B A X A R Cf]
AL 2005)  ASCHFSR A R BOR 58 A SN K



WO e A
1216 http://www. geojournals. cn/dzxb/ch/index. aspx 2015 4
100 10000
10001 ELE
10 | .
e S —
X X100 b
& R 2 g
1k
55° 0F VA
KAl (RS
0.1 ) L ) 1 . L L :
0.1 1 10 100 0.1 1 10 100 1000

Yb(X10%)

Yb+Ta (X 10°)

Bl 6 s S 3 D S i 4 9 P B Pearce 47,1984 580

Fig. 6 Tectonic discrimination diagrams of Jiaochagou quartz diorite (after Pearce et al. ,1984)
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in Beishan Orogenic Belt, Inner Mongolia, and Its Tectonic Significance
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Abstract

Located in the convergence area of North China, Tarim and Kazakhstan plates, the Beishan area has
strongly tectonic-magmatic activities. This paper reports a weighted average age of 306. 3 1. 2Ma using LA-
ICP-MS U-Pb dating for zircons from the quartz diorite in Beishan Mountain, Inner Mongolia. The data
show that the pluton was emplaced at late Carboniferous. Lithological and geochemical analysis show that
the Jiaochagou quartz diorite belongs to cal-alkaline series (¢ = 1. 13 ~ 1. 53) with metaluminous
characteristics(A/NCK=0. 88~0. 96), within higher Al, O, (15.20% ~17.56%), Mg?® (46. 55~49. 40)
while lower K, O(K,O/Na,O=0.42~0.67). They have a low total REE amount (ave. 81.01X10 %) with
relatively flat distribution between LREE and HREE and weak negative Eu anomalies (§Eu=0. 80~0. 93)
in the chondrite-normalized REE patterns. Trace elements analysis shows depletion of Nb, Ta, P, Ti and
enrichment of Rb, Sr and K. Based on the regional geology, the above characteristics reflect that the
Jiaochgou quartz diorite was formed under the tectonic setting of continental arc in late Carboniferous.
Combining with regional geological settings, this study suggests that quartz diorite in the Jiaochgou area
formed in the continental oceanic arc, which indicates the existence of ocean-continent subduction during
late Carboniferous. The closure time of the ocean basin represented by the Hongshishan-Baiheshan-

Pengboshan ophiolite mlangen belt was later than late Carboniferous.

Key words: quartz diorite; zircon U-Pb age; tectonic significance; Jiaochagou; Beishan





