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Abstract: Located in the south margin of Shangdan sunduction—accretion belt, intrusive rocks in Shanyang—
Zhashui region are mainly formed in two stages: the former is Neoproterozoic (885~621 Ma), and the latter is

Middle—Late Triassic and Early Cretaceous (233~132 Ma) that was a result of Qinling orogenic event during
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Indosinian—Yanshan period. Zirons LA-ICP-MS U-Pb dating of intrusions in Tudigou—Chigou region show

them formed between 144.4 Ma and 158.8 Ma, during Late Jurassic and Early Cretaceous. Geochemical study

on these rocks reveals, they are enriched in large ion lithophile element (LILE) and depleted in high field

strength elements (HFSE), with a high ratio of Sr/Y. Combined with the research on regional magmatic evolu-

tion, intrusions formed between Late Jurassic and Early Cretaceous in Tudigou and Chigou may be controlled

by the movement of western Pacific and NE faults. And also, with the crustal delamination and the addition of

fluid from subduction—accretion belt in post—collision and post—orogenic stages, intrusions from Shanyang—

Zhashui region are formed by the melting of crust in Middle—south Qinling.

Keywords: Shangdan subduction—accretion belt; late Jurassic—early Cretaceous magmatic activity; petrogen-

esis
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Fig. 1 Geological maps of Shanyang—Zhashui region in Qinling and the intrusions in Tudigou—Chigou region
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Fig.2 Micrograph for intrusions of Tudigou and Chigou region in XPL view
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Tab.3 Major elements (%) and trace elements (10 ") compositions of the intrusions in Tudigou-Chigou region
o Wb V8 18 B T K W N K By
s 14CG1-1 14CG1-2 14CG1-3 14CG1-4 14CG1-5 14CG4-1 14CG4-2 14CG4-3 14CG4-4
SiO, 68.06 67.5 68.13 67.61 68.33 60.57 60.71 60.53 61.88
AlO; 16.32 16.43 16.41 16 15.63 16.31 16.21 15.99 16.21
Fe,0O, 1.25 1.45 1.12 1.33 1.34 2.49 2.46 2.73 2
FeO 0.59 1.07 0.93 1.08 0.85 3.14 3.07 3.08 2.71
CaO 1.65 2.13 2.03 1.99 1.88 4.04 4.11 3.95 3.69
MgO 1.35 1.24 1.19 1.42 1.44 291 2.93 3.02 2.92
K,O 5.01 4.01 4.21 4.55 4.72 3.18 3.27 3.22 3.42
Na,O 3.8 4.22 4.23 3.79 3.62 3.84 4.02 3.82 3.84
TiO, 0.44 0.4 0.39 0.46 0.47 0.77 0.76 0.78 0.75
P,0Os 0.32 0.27 0.29 0.33 0.33 0.53 0.55 0.57 0.55
MnO 0.02 0.02 0.02 0.02 0.02 0.09 0.08 0.08 0.07
LOI 1.19 1.26 1.06 1.4 1.37 2.14 1.82 2.16 1.92
La 22.8 342 32.8 45.5 52.7 35.8 40.1 43 48.9
Ce 42.4 61.1 56.2 82.9 92.1 73.6 78.5 82.8 95.1
Pr 4.57 6.33 5.7 8.68 9.51 9.01 9.51 10 11.4
Nd 16 21.8 19.6 29.1 31.9 35.7 373 39.5 43
Sm 2.94 3.28 3.07 4.38 4.96 6.24 6.58 6.52 7.39
Eu 1.69 1.74 1.97 1.81 1.99 2.74 2.72 2.72 2.95
Gd 2.38 2.48 243 3.55 3.88 53 5.4 5.52 5.82
Tb 0.34 0.34 0.34 0.49 0.57 0.78 0.76 0.79 0.84
Dy 1.78 1.66 1.62 231 2.55 3.68 3.77 3.7 4.2
Ho 0.33 0.3 0.3 0.4 0.44 0.69 0.7 0.68 0.74
Er 0.88 0.78 0.82 1.02 1.18 1.97 1.99 1.93 2
Tm 0.13 0.11 0.12 0.15 0.17 0.3 0.3 0.28 0.3
Yb 0.85 0.73 0.78 1 1.12 1.9 1.91 1.83 1.91
Lu 0.13 0.11 0.11 0.15 0.16 0.29 0.27 0.27 0.28
Y 8.12 7.51 7.44 10.3 11.8 17.9 17.3 17.1 18.3
Cu 836 1380 921 1880 1300 90.3 72.4 96.2 85.5
Pb 13.6 18.5 58.2 7.47 27.3 29.4 19.1 23.8 343
Zn 26.6 26.8 24.2 27.3 27.7 56 54.9 494 47.8
Cr 16.2 16.7 14.5 17.4 16.6 57.7 50.7 522 54.1
Ni 10.5 18.8 13.5 15.8 10.8 28 25.8 26.4 27.1
Co 7.38 13 10.8 10.5 8.87 12.1 12.2 12.1 10.2
Li 7.67 8.43 6.83 9.22 8.83 10.1 8.48 10 13.1
Rb 109 82.5 128 93.1 144 62.7 72.1 73.2 96.2
Sr 820 1100 1210 1000 1100 1210 1250 1260 1250
Ba 3260 3160 3380 3120 3330 3970 3960 3840 3970
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v b V8 28 B TN K it 78 TN K By
s 14CG1-1  14CGI-2  14CGI-3  14CGl1-4  14CGl-5 14CG4-1  14CG4-2  14CG4-3  14CG4-4
\% 61 58 553 69.6 70.8 136 131 133 124
Sc 8.48 751 8.22 9.77 8.98 14.8 145 14.6 15.4
Nb 144 14.8 14.1 17.2 16.5 17.8 17.9 18 18.7
Ta 118 1.14 1.16 1.43 1.25 1.42 135 1.38 1.46
Zr 179 140 134 180 166 225 233 226 235
Hf 5.28 4.12 3.88 5.24 5.01 6.24 6.38 6.28 6.44
Be 2.04 2.33 2.52 2.67 243 251 243 2.49 2.68
Ga 18.9 19.3 19.6 18.6 18.7 215 20.1 20.2 20.7
Th 13 155 14.4 16.8 18.1 1.7 1.7 12.6 143
(La/Sm) 5.01 6.73 6.90 6.71 6.86 3.70 3.93 4.26 427
(Gd/YD) 2.32 2.81 2.58 2.94 2.87 231 234 2.50 2.52
(LaYb) v 1924 33.60 30.16 32.64 33.75 13.52 15.06 16.85 18.36
3Eu 1.95 1.87 221 1.40 1.39 1.46 1.40 1.39 138
K,0/Na,0 132 0.95 1.00 1.20 1.30 0.83 0.81 0.84 0.89
ACNK 1.24 1.24 1.23 1.23 1.22 1.21 1.17 1.20 1.21
it 78 TN K By H A 9 N KB 5
14CG4-5 13BS01-1  13BSO1-2  13BS0I-3  13BSO1-4  13BS0I-5  13BSO1-6  13BS01-7
Si0, 61.93 63.54 62.74 62.95 63.15 62.92 63.00 63.14
ALLO, 16.22 16.05 16.16 16.23 16.03 16.14 16.12 16.02
Fe,0; 1.84 272 3.18 2.88 2.83 2.94 2.48 2.8
FeO 2.79 2.11 2.18 2.15 2.14 2.25 2.55 228
Ca0 3.76 36 3.54 349 3.64 36 3.46 3.56
MgO 2.93 1.88 1.92 1.93 1.93 19 1.94 1.93
KO 343 3.58 343 3.57 3.58 3.51 3.55 3.45
Na,0 3.86 478 488 487 4.82 4.89 4.86 4.88
TiO, 0.77 0.63 0.65 0.63 0.65 0.64 0.65 0.65
P,0; 0.56 0.43 0.45 0.44 0.44 0.45 0.46 045
MnO 0.08 0.12 0.14 0.12 0.12 0.13 0.12 0.12
LOI 1.81 0.54 0.71 0.69 0.67 0.61 0.8 0.7
La 414 40.2 36 425 20.8 40.9 39.4 19.4
Ce 83.6 75.4 68.9 80.6 46.1 78.8 77.1 412
Pr 9.96 9.22 8.59 9.41 577 9.49 9.07 5.59
Nd 394 352 336 364 23.1 372 342 232
Sm 6.8 5.98 591 6.12 456 6.43 6.23 458
Eu 2.88 244 242 2.63 2.08 2.62 245 2.02
Gd 5.64 48 5.16 5.23 3.86 524 5 3.84
Tb 0.81 0.74 0.74 0.77 0.56 0.79 0.73 0.58
Dy 4.06 3.56 371 3.79 3.08 3.84 3.65 3.11
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Wy N K By A FIY0 8 38 N K B
14CG4-5 13BSO1-1  13BS01-2  13BS01-3  13BSO1-4  13BS01-5  13BS01-6  13BS01-7
Ho 0.75 0.69 0.73 0.72 0.59 0.74 0.68 0.6
Er 2.01 1.94 2.04 2.07 1.68 2.11 1.91 1.66
Tm 0.3 0.28 0.3 0.31 0.26 0.32 0.27 0.25
Yb 1.98 1.94 1.99 2.02 1.7 2.11 1.82 1.68
Lu 0.3 0.28 0.3 0.3 0.26 0.32 0.29 0.25
Y 18.8 17.4 18 17.9 122 18.9 17.6 12.9
Cu 67.4 75.4 82 74.8 69.3 86.9 80.1 80.6
Pb 9.65 423 413 27 475 35.7 43.1 31.3
Zn 463 104 85.7 80.1 105 97.3 84.1 76.4
Cr 53.3 158 226 18.1 15.6 19.2 18 18.7
Ni 26.6 11.4 15 12.2 10.8 14 11.1 122
Co 10 9.82 9.94 9.43 10 10.3 9.18 8.75
Li 11.6 11.7 11.5 11.5 11.8 12.1 12 12
Rb 73.7 95.2 57.8 79.9 20.5 74.2 75.7 22
Sr 1140 1320 1230 1320 1220 1330 1270 1020
Ba 3940 3610 3690 4040 3800 3940 3580 3640
v 123 91.4 101 102 100 99.9 94.7 99.6
Sc 14.8 11.7 10.2 12.4 7.03 11.8 10.8 7.46
Nb 19.2 17.2 17.8 17.4 18.2 17.6 16.8 16.3
Ta 1.48 1.36 1.35 1.34 1.45 1.43 1.33 1.28
Zr 243 192 207 209 219 218 177 195
Hf 6.51 5.48 5.83 5.84 6.23 5.94 497 5.55
Be 2.33 2.84 2.72 3.13 2.98 2.82 2.32 2.68
Ga 20.5 20.4 20.1 21.3 20.5 21.3 20 19.8
Th 13.6 112 9.96 102 5 10.1 9.25 3.93
(La/Sm) y 3.93 434 3.93 4.48 2.94 4.11 4.08 2.73
(Gd/Yb) 236 2.05 2.15 2.14 1.88 2.05 227 1.89
(La/Yb) y 15.00 14.86 12.98 15.09 8.78 13.90 15.53 8.28
8Eu 1.42 1.39 1.34 1.42 1.52 1.38 1.34 1.47
K,0/Na,0 0.89 0.75 0.70 0.73 0.74 0.72 0.73 0.71
ACNK 1.20 1.07 1.08 1.08 1.06 1.07 1.07 1.07

XA SE, 2014) |l PP K (224.1 Ma) (75 JR 2255,
2009) F1 78I 95 7 K (212 Ma) CF R FE 25, 2005; 5 1§
HAE, 200905 AR B ER TET AR XS B, (H 4y
E{TESIE 30 ) RPN O it wb: RS I & RS D WS & MR NS A
HIRZLUARL Ak AEIR . B2 2 45 2
H LN ERW RSS2 oA HRRER, FEHNK
o AERINRBES . KRR . AR KRS A

e TR AT G TE A B S AR B CIR AR R 4, 2002; TR
2 SLAE, 2014), SR M = 2t DA R U VY KT 1 4 3 N
SR 7= G R 72 %, 2019)

Z 0 R A AR B LB 0 35 38 v AR R A
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Fig. 6 (a) Chondrite—normalized REE distribution patterns for the intrusions in Tudigou—Chigou region,

and (b) Primitive mantle-normalized trace elements spider diagram
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Fig. 7 Diagrams of R1 versus R2 for Intrusions in
Tudigou and Chigou
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