GUENE 2025 4F 5525 4 4522 By R 5 T # ISSN 1671—1815 §2
- " 2025, 25(22) : 09260 -13 Science Technology and Engineering CN 11—4688/T Ch-. :

DOI. 10. 12404/j. issn. 1671-1815. 2407159
SIARR RSO, BRI, MU, AR JUI R I AR R A AR MR RHIE S B L[] BheABoR 5 TR, 2025, 25(22) .

9260-9272.
Zhang Wenbin, Zhao Zhengguan, He Bi, et al. Geochronology, geochemistry characteristics and tectonic significance of Changshan
monzogranite in the southern Beishan belt[ J]. Science Technology and Engineering, 2025, 25(22) : 9260-9272.

FLEHE KLU KERNESERE,
MK FHEFIE R HtRE X

kIR, RIRIE, ATHE, T, AW KEE
(CH A T P B2 71 & R 5 s s P 2 by, 224 730000)

i B O HARLETETPRREL TSR AN T RELTHEENNETERR, AR FEARBEFTFRTA, H
it —F IR LB S AR, R LT RLZRERBRANE, ST EFRFRRA TR, TR
RIL— KK B4 LAICP-MS 4 5 U-Pb A -FHHF#4(291. 1 £+1.5)Ma, BR T - &#, HRLFHKEI T, 24KH
SRS HATATE R AT, Si0, 8% H 72.07% ~72.94% ,K,0 4% % 4.93% ~5.10% , B K,0 > Na,0,A1,0, 4%
H13.52% ~13.97% , # LU EHKAER G4 &2 AW, 24 LM F £ (LREE/HREE 4 10.96 ~ 14.98) ,8Fu 4
0.78~0.92, B8 Eu %, MEAZMNETEXRBTFELE ANGHRAEL, X THEHW®RTE Nb.Sm. Y, %%
RIRM RN E BT MR FEFHIE NALRBABIRREREDG T, Aok b Bk L) S % EHn-- T+
ZEHE R,

Rk hdar; FoAE; SKERE; HaEF

RIS PS95S PSS kARG A

Geochronology , Geochemistry Characteristics and Tectonic Significance of
Changshan Monzogranite in the Southern Beishan Belt
ZHANG Wen-bin, ZHAO Zheng-guan, HE Bi, WANG Ning-zu, WU Hao-bo, ZHANG Zhi-xi

(The Second Institute of Geology and Minerals Exploration, Gansu Provincial Bureau of Geology

and Minerals Exploration and Development, Gansu, Lanzhou 730000, China)

[ Abstract] Located in the south of the Central Asian orogenic belt, the southern Beishan belt in Gansu Province is a key area for
studying the tectonic evolution of the Central Asian orogenic belt. lts late Paleozoic tectonic setting has been controversial for a long
time. In order to further explore the late Paleozoic tectonic evolution of the southern Beishan belt,the geochronology and geochemical
characteristics of the Changshan monzogranite body were analyzed. The analysis results show that the LA-ICP-MS zircon U-Ph weighted
average age of the Changshan monzogranite is (291. 1 £1.5) Ma, and the emplacement of the plutons occurred in the early Permian.
Geochemical datas show that the plutons are high potassium calc-alkaline and peraluminous series rocks. The results show that SiO,
ranges from 72. 07% to 72.94% , K, O ranges from 4.93% to 5. 10% , and the contents of K,0 >Na,0, Al,0, ranges from 13. 52%
to0 13.97% . The curves of chondrite-normalized REE are obviously right inclined, and the LREE are relatively enriched ( LREE/
HREE are 10.96 ~14.98), 8Eu are 0. 78 ~0. 92, with weak negative Eu anomaly. Trace elements are relatively enriched in LILE
(large ion lithophile elements), depleted HFSE ( high field strength elements), and significantly depleted in high field strength
Elements Nb, Sm, Y. According to the regional tectonic setting, petrological and geochemical characteristics, the Changshan
adamellite plutons are considered to be the product by post-collisional magmatic activity, reflecting the completion of the collision
collage on the southern margin of the Central Asian orogenic belt in the early Permian.

[ Keywords] the Beishan southern belt; Early Permian; monzogranite; Zircon dating
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Fig. 1 Structural location map of Central Asia orogenic belt™ | structural sketch map of Beishan

orogenic belt™™ and geological sketch map of Changshan area
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Fig. 2 Field outcrops of monzonitic granite and microscopic characteristics
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Fig. 3  Characteristics and dating spots of zircons from Changshan monzogranite
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Table 1 U-Pb dating data of granite LA-ICP-MS in Changshan monzogranite

B IR A i i 2t/ Ma IR % & /100
207 ph/25 U o 206 pp, /238y o 207ph/A5 U o 206 p}, /238y 1% Th U Pb
1 0.3350 0.0135 0.0454  0.0005 293 10 286 3 82. 80 116. 81 6. 46
2 0.3323 0.0145 0.0458  0.0006 291 11 289 3 65.75 100. 30 5.57
3 0.3338 0.0126 0.0455  0.0005 293 10 287 3 87.08 123.76 6.83
4 0.3120 0.0128 0.0458  0.000 4 276 10 289 3 82.02 111.08 6.32
5 0.3424 0.0142 0.0467  0.000 6 299 11 295 4 57.96 91.99 5.09
6 0.3402  0.0123 0.0459  0.0005 297 9 290 3 144. 30 164. 06 9.62
7 0.3398 0.0099 0.0468  0.0005 297 8 295 3 140. 95 236. 99 13.07
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gkl
e [F) (3% HofE [F) {5 2K 4F 2/ Ma [ 2 Ht/10 =
7Ty, 5 P 206 p, /238 ) o 207 pp, /235 P 206 py, /238 ) o Th U Pb
8 0.350 1 0.016 4 0.047 0 0.000 5 305 12 296 3 89.46 119.23 6. 86
9 0.350 7 0.0115 0.048 3 0.000 5 305 9 304 3 200. 98 288. 86 16. 54
10 0.3379 0.0112 0.045 8 0. 000 4 296 9 289 3 112.21 157. 47 8.73
11 0.344 9 0.014 7 0.045 3 0.000 5 301 11 286 3 79.21 117.47 6.36
12 0.3284 0.0119 0.046 2 0.000 5 288 9 291 3 92.82 149. 02 8.07
13 0.326 9 0.0117 0.045 6 0. 000 6 287 9 288 4 72.02 113.54 6.13
14 0.328 9 0.010 7 0.045 8 0.000 5 289 8 289 3 109. 42 168. 87 9.18
15 0.342 8 0.0103 0.048 2 0. 000 6 299 8 303 4 181.33 339.54 18.42
16 0.3311 0.012 4 0.047 9 0.000 5 290 10 302 3 140. 83 209. 33 11.74
17 0.3332 0.007 7 0.045 8 0.000 5 292 6 288 3 225.74 368. 62 19. 47
18 0.3302 0.0165 0.046 1 0. 000 6 290 13 290 4 64.73 92.44 5.10
19 0.319 1 0.011 8 0.045 3 0.000 5 281 9 286 3 129.73 160. 10 8.91
20 0.339 8 0.014 5 0.046 4 0.000 5 297 11 292 3 87.22 126. 47 7.05
21 0.3316 0.0133 0.046 9 0.000 5 291 10 296 3 83.17 116. 35 6.52
22 0.354 1 0.012 7 0.046 2 0.000 5 308 10 291 3 66. 16 99. 24 5.46
23 0.3559 0.014 9 0.046 7 0. 000 6 309 11 294 4 108. 09 132.70 7.67
24 0.356 1 0.0130 0.046 0 0. 000 6 309 10 290 3 113. 19 146. 31 8.24
25 0.3300 0.017 8 0.046 3 0. 000 6 290 14 292 3 66. 55 111. 14 6. 06
26 0.3222 0.009 7 0.046 5 0.000 5 284 7 293 3 161.38 250. 19 13.69
27 0.361 1 0.013 7 0.046 9 0.000 5 313 10 295 3 85.54 128. 66 7.07
28 0.3330 0.0120 0.046 9 0.000 5 292 9 295 3 182.78 208.91 12. 16
29 0.352 8 0.012 6 0.046 0 0.000 5 307 10 290 3 88.53 152.94 8.24
30 0.334 0 0.010 2 0.047 9 0.000 5 293 8 302 3 125.15 193.95 10. 89
31 0.324 5 0.014 4 0.0459 0.000 5 285 11 289 3 94. 89 135.99 7.47
32 0.348 2 0.0117 0.045 5 0. 000 6 303 9 287 3 106. 88 168. 29 9.12
33 0.338 4 0.016 0 0.045 1 0. 000 6 296 12 284 4 115. 19 150. 44 8.32
34 0.308 2 0.014 9 0.045 2 0.000 5 273 12 285 3 68. 11 107. 50 6.09
35 0.340 5 0.0104 0.0482 0.000 5 298 8 303 3 129. 68 165. 20 9.82
36 0.3290 0.0112 0.048 8 0.000 5 289 9 307 3 117.76 169. 32 10. 09
37 0.3276  0.0153 0.045 2 0. 000 6 288 12 285 3 105. 05 124. 69 7.22
38 0.363 3 0.011 6 0.047 4 0.000 5 315 9 298 3 178.33 205. 46 12. 19
39 0.3259 0.011 8 0.045 7 0.000 5 286 9 288 3 105. 69 145.23 8. 16
40 0.3493 0.010 2 0.046 2 0.000 5 304 8 291 3 140.79 173. 81 10. 22
41 0.3200 0.0117 0.045 8 0.000 5 282 9 289 3 100. 82 134. 41 7.65
42 0.339 4 0.0119 0.045 3 0.000 5 297 9 286 3 97. 03 117. 41 6.70
43 0.3516 0.0145 0.046 5 0.000 5 306 11 293 3 94.21 121. 86 7.01
44 0.355 1 0.0117 0.047 0 0. 000 6 309 9 296 4 227.02 213. 66 13.20
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Fig. 4 Zircon U-Pb concordia and weighted average age diagrams of the Changshan monzogranite
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Table 2 Analytical results of major elements of the

Changshan monzogranite
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Fig.5 Geochemical diagrams of major elements of the Changshan monzogranite
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Table 3 Analytical results of rare earth element and trace
elements of the Changshan monzogranite

_ Fh/107°
JLE
b2-1 22 h2-3 b24  b25 b2-6
Ba 659.00 598.00 699.00 634.00 614.00 587.00
Rb 162.00 163.00 163.00 167.00 166.00 173.00
Sr 276.00 258.00 282.00 286.00 266.00 268.00
Zr 121.00 122.00 121.00 128.00 116.00 136.00
Nb 11.50 12.50 9.91 9.53 12.80  9.47
Ni 0.84 0.88 1.53 0.51 25.10 1.43
Co 4.54  4.53 420 4.4 4.22 5.72
Zn 25.70 20.70 17.10 17.40 18.60  16.40
Cr 2,81 3.21 3.36 2.36 4.79 3.22
La 28.60 25.30 28.10 29.10 25.70  30.10
Ce 53.90 48.80 55.10 58.20 47.40  56.70
Pr 5.76  5.04 565 6.00 4.97 5.72
Nd 18.70 16.50 18.30 19.50 16.20  19.10
Sm 2,95 2,63 2.8 3.05 2.62 2.88
Eu 0.69 0.66 0.68 0.67 0.72 0.65
Gd 2,34 2.07 216 2.30 2.18 2.26
Th 0.35 0.32 0.32 0.34 0.39 0.34
Dy .97 1.89 1.70 1.76 2.02 1.71
Ho 0.43 0.42 0.36 0.38 0.50 0.37
Er 1.47  1.37 129 1.22 1.47 1.17
Tm 0.22 0.23 0.19 0.19 0.29 0.20
Yb 1.54 1.56 1.37 1.38 1.72 1.40
Lu 0.25 0.25 0.22 0.22 0.33 0.24
Y 12270 12.10 11.10 11.40 12.80  11.20
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