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Abstract: An alkaline magmatic belt, consisting of widespread ultrabasic-basic dikes and alkaline volcanic
rocks, occurs along the Hongchunba-Zengjiaba fault in the northern Daba shan aera of South Qinling. Zircon U-
Pb dating of trachytic volcanic rocks in the Ziyang-Zhenping area shows that the trachytic rocks erupted in early
Silurian (442 Ma~439 Ma), coeval to the basic dikes in the area. Whole-rock compositions of the trachytic
rocks and adjacent diabase show that the trachytic rocks have relatively high SiO, (59.1%~65.4%) and alkali
content (K,0+Na,O, 8.40%~11.4%), but low CaO (0.35%~1.89%), MgO (0.64%~3.31%), and TiO,
(0.74%~1.67%) contents. The trachytic rocks show significant enrichment of large ion lithophile and light rare
earth elements, indicating that they underwent a high-degree evolution. The trachytic rocks have high Nb/U ra-
tios (=39.9~112, average 58.77) and Nb/Ta ratios (=15.7~43.9, average 19.9) close to the values of the primi-
tive mantle, revealing that both the trachytic rocks and the basic dikes are derived from mantle. The average
Nb/Th, Th/Yb, Nb/Ta, Th/U ratios of the trachytic volcanic rocks (10.5, 3.9, 20.0, and 5.7, respectively) are sim-
ilar to those of the diabase (11.7, 1.6, 19.6, and 5.8, respectively), suggesting that they evolved from cogenetic
magma with different degrees of fractional crystallization. Combined with the regional chronological data, geo-
chemical and tectonic characteristics, it is proposed that the early Paleozoic trachytic rocks and alkaline basic
rocks in the Ziyang-Zhenping area were formed in a rift environment under the continental extensional setting.

The trachytic and basic rocks originated and evolved from the initial basaltic magma, which triggered by the par-

2025 4F

tial melting of the upper mantle, and evolved through different degrees of fractional crystallization.

Keywords: alkaline rocks; zircon U-Pb dating; trachytic rocks; early Silurian; rifting
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Fig. 1 (a) Tectonic sketch map of China, (b) simplified tectonic map showing the tectonic framework of the Qinling Orogen, and

(c) regional geological map of the northern Daba shan area
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Fig. 2 Hand specimen photos and photomicrographs of the trachytic rocks from the Ziyang-Zhenping area
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Fig.3 Representative zircon cathodoluminescence (CL) images and U-Pb ages of the trachytic volcanic rocks

1 ZMH-EIFHXBESE LA-ICP-MS $A U-Th-Pb H &R

Tab. 1 U-Th-Pb analysis results of the zircon from the trachyte in Ziyang-Zhenping area
FHE(10°) [l {32 % LEfE 4% (Ma)
R TWU P/ *7pb/ *pb/ *pb/ *"pb/ *pb/

Th u 206pp, lo 25y lo 285 lo 206p lo By lo 285 lo
1 8347 158.14  0.53 0.05729 0.00287 0.56057 0.02727 0.07107 0.00101 502 107 452 18 443 6
2 186.92 381.65 0.49 0.05709 0.00181 0.55445 0.01697 0.07053 0.00077 495 69 448 11 439 5
3 259.02 39833 0.65 0.05568 0.00177 0.53986 0.01656 0.07042 0.00077 439 69 438 11 439 5
4 866.77 77822 1.1l 0.05625 0.00256 0.54797 0.02421 0.07075 0.00094 462 99 444 16 441 6
5 308.86 16744 1.84 0.05857 0.0026 0.57101 0.02453 0.0708 0.00093 551 94 459 16 441 6
6 16749 26946 0.62 0.05446 0.00341 0.53182 0.03245 0.07093 0.00117 390 135 433 22 442 7
7 186.59 266.84 0.70 0.05676 0.00218 0.55272 0.02054 0.07072 0.00085 482 83 447 13 441 5
LG0613-TW1 8 20690 291.58 0.71 0.06165 0.00219 0.60265 0.02065 0.07099 0.00084 662 74 479 13 442 5
9 246.06 308.64 0.80 0.05644 0.00199 0.54974 0.01873 0.07073 0.00082 469 77 445 12 441 5
10 453.68 368.10 1.23 0.0555 0.00179 0.54217 0.01683 0.07094 0.00078 432 70 440 11 442 5
11 26747 130.72 2.05 0.05889 0.00344 0.56687 0.03218 0.0699 0.001 1 563 122 456 21 436 7
12 166.50 380.17 0.44 0.05579 0.00175 0.55012 0.01666 0.0716 0.00078 444 68 445 11 446 5
13 27725 10852 2.55 0.05713 0.00334 0.55639 0.03168 0.07072 0.001 1 496 124 449 21 441 7
14 283.43 404.08 0.70 0.05852 0.00272 0.56847 0.02565 0.07053 0.00096 550 98 457 17 439 6
15 561.81 1112.37 0.51 0.06812 0.00231 0.66479 0.02169 0.07086 0.00084 872 69 518 13 441 5
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FH(10°) [ 45 & A AEHE (Ma)

S Th/U  *"Pb/ TP/ Py *Tpb/ *Tpb/ *pb/
Th U 206pp, lo lo S lo 20p, lo 33 lo 3y lo
1 24824 24781 1.00 0.05713 0.00239 056475 0.02296 0.07169 0.00092 496 90 455 15 446 6
2 24527 30393 0.81 0.05647 0.00462 0.55082 0.04396 0.07074 0.00146 470 172 446 29 441 9
3 53848 411.66 131 0.06802 0.00335 0.65908 0.03145 0.07027 0.00106 869 99 514 19 438 6
4 67389 34688 1.94 0.05482 0.00206 0.53154 0.01942 0.07033 0.00085 405 81 433 13 438 5
5 50257 41746 120 0.05656 0.00191 0.55097 0.01801 0.07064 0.00082 474 74 446 12 440 5
6 216742 44478 487 0.06401 0.00203 0.62742 0.01917 0.07108 0.00082 742 66 495 12 443 5
7 6799 15151 045 0.0557 0.00364 053986 0.03446 0.07027 0.00121 440 140 438 23 438 7
8 12486 24842 050 0.05716 0.00249 0.56044 0.02374 0.07109 0.00094 497 94 452 15 443 6
LG2106-TW12 9 57727 78576 0.73 0.05261 0.00202 0.50997 0.01901 0.07029 0.00086 312 85 418 13 438 5
10 73409 38045 1.93 0.05637 0.00202 0.54646 0.01905 0.07029 0.00084 466 78 443 13 438 5
11 89.61 33260 027 0.05491 0.00366 0.53694 0.03494 0.0709 0.00124 408 143 436 23 442 7
12 7223 189.14 038 0.05553 0.00293 0.54447 0.02805 0.07109 0.00105 433 114 441 18 443 6
13 24867 358.03 0.69 0.05543 0.00205 0.53717 0.01926 0.07026 0.00085 429 80 437 13 438 5
14 53138 43310 123 0.05615 0.00254 054777 0.02411 0.07072 0.00096 458 98 444 16 441 6
15 238234 53866 442 0.05706 0.00173 055712 0.01635 0.07077 0.00079 493 66 450 11 441 5
16 129.01 44477 029 0.07298 0.00232 0.71317 0.02186 0.07083 0.00085 1013 63 547 13 441 5
1 15512 23121 0.67 0.06399 0.00295 0.63195 0.02825 0.0717  0.001 446 6 558 13 446 6
2 19615 42466 046 0.05796 0.00229 0.57013 0.02185 0.07142 0.00089 445 5 517 12 445 5
3 45755 114139 040 0.05749 0.00141 055503 0.013 0.07009 0.0007 437 4 473 8 437 4
4 81643 1709.75 0.48 0.05838 0.00114 0.57778 0.01066 0.07185 0.00068 447 4 456 6 447 4
5 44408 116021 038 0.05894 0.00138 057721 0.01292 0.0711 0.00071 443 4 510 8 443 4
6 967.87 222836 043 0.05945 0.00112 058375 0.01035 0.07128 0.00067 444 4 461 6 444 4
7 3169.14 280598 1.13 0.06284 0.00265 059916 0.02447 0.06922 0.00091 431 6 325 9 431 6
LG2106-TW06 8 1401.89 220696 0.64 0.05704 0.00275 0.54881 0.02566 0.06985 0.00098 435 6 470 11 435 6
9 40318 98720 041 0.0575 0.00138 0.56608 0.01295 0.07146 0.00072 445 4 488 8 445 4
10 56720 72458 0.78 0.05573 0.00161 0.55549 0.01543 0.07235 0.00077 450 5 431 6 450 5
11 34638 76823 045 0.06277 0.00178 0.60629 0.01653 0.07011 0.00076 437 5 436 8 437 5
12 406.82 1208.83 034 0.05693 0.00135 0.55003 0.01249 0.07012 0.0007 437 4 472 8 437 4
13 60755 527.18 1.15 0.05669 0.00221 0.54583 0.02064 0.06988 0.00086 435 5 438 7 435 5
14 51625 1490.73 035 0.05856 0.00142 056936 0.01321 0.07056 0.00071 440 4 470 8 440 4
15 19296 233.53  0.83 0.05527 0.00355 0.53344 0.03339 0.07005 0.00117 436 7 441 14 436 7
1 35487 99238 036 0.06696 0.00448 0.65496 0.04252 0.07098 0.00133 837 134 512 26 442 8
2 51028 1179.68 043 0.06946 0.00225 0.67653 0.02105 0.07068 0.00083 912 65 525 13 440 5
3 38550 92643 042 0.05506 0.00251 052664 0.02329 0.0694 0.00093 415 98 430 15 433 6
4 19970 29277 0.68 0.05763 0.00261 0.56209 0.02476 0.07076 0.00095 515 97 453 16 441 6
5 10170 19549 0.52 0.13058 0.00617 128771 0.05756 0.07154 0.00129 2106 81 840 26 445 8
LG2106-TW07 6 24241 39330 0.62 021387 0.00597 2.09021 0.0534 0.0709 0.00099 2935 44 1146 18 442 6
722095 260.02 0.85 0.07297 0.00472 0.70279 0.04401 0.06987 0.00131 1013 126 541 26 435 8
8 23522 366.80 0.64 0.06619 0.00793 0.64219 0.07491 0.07038 0.00216 812 232 504 46 439 13
9 23535 19331 122 0.0544 0.00458 0.52896 0.04356 0.07054 0.00146 388 179 431 29 439 9
10 145.16 36694 040 0.05654 0.00277 0.54804 0.02609 0.07031 0.00099 473 105 444 17 438 6

1130074 22224 135 0.05594 0.00339 0.54316 0.03209 0.07042 0.00114 450 130 441 21 439

15 4585 47 3R 5 02 2P0 4R I A T 436~443 Ma,
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TW7 H 11 A8 AR AP/ U AR IR A T 433~
445 Ma, fin A% 7 #) 4F 1% 2 (439.2+2.01) Ma(MSWD=

0.28) (& 4c) . FEAH LG2106-TW6 FR ) 15 AN55 A7 3R,
JA PO/ U AR IR A T 435~447 Ma, INALE 2 4E i
4 (441.1£1.33)Ma(MSWD=0.72) (& 4d) . %53 W%
4 FE AR IS R 22 YU B N — 2, Dy AR B T
3.2 HERLEEARME

1155 BH A 1 b DXORH TAT 5 K LA RN 4 R
FE b FE R TR ML R IR 2,
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Fig. 4 Zircon U-Pb concordia diagrams and weighted average diagrams of the trachytic volcanic rocks
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F T R AR R, BT A R T K LS A
Si0, 7 & (59.11%~65.43%, 4 61.92%) . 5 ALO,
& 1t (15.05%~18.58%, - ¥ 8 16.25%) LA M 3¢ i 1)
4 (K,04 Na,0 7 & 4 8.40%~11.40%, V- {5 N
9.90%) , [A] IF BLAT 4K 9 CaO & 4+ (0.35%~ 1.89%, F-
PIE M 1.00%) . MgO 7 & (0.64%~3.31%, - {H K
2.15%) . TiO,(0.74%~1.67%, ¥t~ 1.09%) Fl P,0;
B (0.12%~0.24%, V- BIH N 0.19%), T H& 1 T
BRI, TR RS SR B, K,O/Na,0 {H1E
Bl 0.92~1.21, 54 0.96, A £ 4 Morrison(1980)
JE LI A RN B R BRSO T 378~
6.62 Z (1], J& Bk K 1A R G5 7 K 1L A TAS 4325 ]
fiferf, 11 ARSI VE AR X (8] Sa) o Bl (1] 5b)
SiO,-AR (B 2 52 ) (&I figt- v JUr 5 4 it 9% A BRLE DX B, 7T
D, AR YRI5 Hh (AR T 3 L 3 R R TR 3R 5

FEERBE 5 A A AR A o0 2 e o A X AR GG
b A o Ak ok I L e T A R T O AL R S 3 SR
ALY 2 A B K (1B 6) o ZEEROBE I A Am ifE AL AR 10T

R A I GE B Y, i 4 o0 2 AR A BT K (Y REE=216x
10°~1147x10"°), % His + & 5 & (YLREE=194x10°~
1071x10°), & # + & & 4 K (SHREE=21.4x10 *~
76.1x10"°) YLREE/Y HREE=9.07~23.8(La/Yb) =10.0~
48.5, %R 5 Fi 4 9 B R 4R 5 6Eu=0.53~0.94, V- ¥k
0.74, Z BUFE §h 7R 55 1 Eu 57 % 5 6Ce=0.72~1.44, F-
¥ 1.08, I G IE Ce 54 LU TR R M &l 1
([& 6b), FF i 70 R 70 A FF AR A — 80, ¥ R K
B F 3% A1 0% (LILE) (Rb, Th, U %§) Ml & 758 o0 £
(HFSE) (Nb. Ta. Zr. Hf) fH%} & 4&, 1fi Sr. Ti. P L&

58 2 45
322 AMz
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Tab.2 Major (%) and trace(10 ) elements analysis of the trachyte volcanic rocks and diabase
B LG2106- LG2106- LG20- LG20- LG20- LG20- LGO613- LGO0613- LGO0613- LG2106- LG20- PMO04/57- PMO04/61- PM04/61- PMO04/61-
6 7 5 8 9 10 1 2 3 12 4 2 2 3 4
w R T AL T 5T A BE K 2
SiO, 64.43 6543 59.18 59.40 6294 63.12 61.30 64.20 62.60 59.11  59.37  50.00 53.00 48.50 49.24
TiO, 1.16 1.07 074 075 097 097 1.45 1.11 1.67 1.40 0.75 2.60 2.05 2.42 2.39
AlLO; 16.13 16.39  16.77 16.72 16.27 15.05 16.30 15.30 14.20 18.58 17.02  14.40 15.24 15.10 15.34
Fe,0; 4.82 4.47 760 776 453 4.50 7.68 5.97 8.25 7.58 7.10 12.60 8.84 11.10 11.20
MnO 0.25 0.22 0.07 0.07 0.17 0.15 0.06 0.06 0.21 0.15 0.07 0.25 0.17 0.18 0.19
MgO 0.77 0.64 328 331 156 1.57 2.49 1.89 2.45 2.53 3.15 3.79 3.23 4.00 3.95
CaO 0.75 0.55 144 145 1.08 1.89 1.02 0.35 0.43 0.44 1.59 5.82 7.24 7.41 6.96
Na,O 5.57 5.31 430 520 5.63 5.49 5.14 5.71 3.89 533 4.30 3.99 5.20 4.21 435
K,O 5.15 6.09 4.67 5.10 558 5.06 3.26 3.88 4.72 5.00 4.58 2.17 1.73 2.11 2.11
P,Os 0.24 0.21 0.12  0.12 023 0.24 0.19 0.20 0.17 0.26 0.12 1.26 0.95 1.30 1.38
Na,O+
K0 10.73 11.40 897 1030 11.21 10.55 8.40 9.59 8.61 1033 8.88 6.16 6.93 6.32 6.46
A/NK 1.50 1.44 1.87 1.62 145 143 1.94 1.60 1.65 1.80 1.92 2.34 2.19 2.39 2.37
A/CNK  1.00 1.00 1.14  1.00 094 0.84 1.18 1.07 1.15 1.24 1.14 0.74 0.64 0.66 0.69
I]\(Ifé 0.92 1.15 1.09 098 099 0.92 0.63 0.68 1.21 0.94 1.07 0.54 0.33 0.50 0.49
FERA* 051 0.27 1.12 042 0.82 1.98 0.86 0.72 0.85 0.24 1.88 2.45 1.77 2.67 2.19
JESs 99.81  100.67 99.34 100.29 99.78 100.02 99.75 99.39  99.44  100.61 99.94 9933 99.45 99.00 99.33
AR 4.49 5.11 294 362 465 430 2.88 4.17 3.86 3.38 2.83 1.88 1.89 1.78 1.82
HRE
1581 5.37 5.80 497 647 630 553 3.86 4.34 3.78 6.62 4.82 5.42 4.80 7.26 6.73
lgo 0.73 0.76 070 081 080 0.74 0.59 0.64 0.58 0.82 0.68 0.73 0.68 0.86 0.83
lgt 0.96 1.02 123 1.19 1.04 099 0.89 0.94 0.79 0.98 1.23 0.60 0.69 0.65 0.66
Y 43.0 443 423 383 275 340 36.0 23.7 34.8 279 62.7 47.0 39.0 46.4 45.4
La 100 110 290 290 82.0 95.0 61.7 43.2 90.2 201 205 67.30 92.0 98.9 99.3
Ce 214 232 493 493 125 150 130 94.0 194 276 394 155 199 224 215
Pr 24.1 26.0 533 241 220 250 14.1 10.4 18.4 24.7 41.0 17.8 22.6 26.3 24.9
Nd 90.9 97.3 199 199 540 64.0 533 37.8 66.5 73.8 165 78.0 98.5 116 110
Sm 15.4 16.3 303 50.1 145 18.0 10.1 7.3 12.0 9.26 22.5 16.2 18.1 21.8 20.9
Eu 3.72 391 504 593 310 3.40 2.92 1.81 3.13 2.99 3.53 5.12 7.43 8.91 8.12
Gd 14.4 15.0 25.5 255 105 13.5 9.48 6.49 10.6 10.3 18.4 153 15.9 19.5 18.5
Tb 1.83 1.90 3.8 386 145 1.90 1.39 0.95 1.57 1.07 2.73 2.19 2.03 2.48 2.33
Dy 9.73 9.90 206 39.1 7.60 9.30 8.11 5.55 8.97 5.39 14.7 11.8 10.40 12.6 11.70
Ho 1.74 1.77 3.84 384 140 1.80 1.54 1.08 1.72 1.01 2.76 2.18 1.83 2.20 2.06
Er 4.93 5.02 1059 1059 3.60 4.80 433 3.25 5.00 3.12 7.67 591 4.75 5.63 5.29
Tm 0.63 0.65 1.53  1.53 050 0.68 0.63 0.49 0.73 0.43 1.09 0.79 0.60 0.72 0.66
Yb 4.00 4.13 872 872 260 3.30 3.92 3.10 4.53 2.97 6.54 4.54 3.45 4.13 3.83
Lu 0.56 0.57 146 146 068 096 0.59 0.47 0.65 0.43 1.04 0.64 0.49 0.61 0.57
Nb 137 134 323 323 144 144 63.5 29.1 139 242 212 71.6 76.5 70.3 71.2
Ta 6.91 7.15 179 343 782 7.83 3.08 1.85 6.86 5.52 12.7 3.57 3.86 3.75 3.60
Zr 666 688 1095 1095 708 698 324 189 557 1013 1031 414 285 278 320
Hf 12.9 133 245 523 157 15.7 8.97 6.75 16.0 12.6 22.2 13.5 10.6 10.4 15.2
Li 29.4 24.5 18.1 181 37.0 523 36.6 21.8 68.6 39.7 412 21.60 7.13 10.30 9.31
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23k 2
bR LG2106- LG2106- LG20- LG20- LG20- LG20- LGO0613- LGO0613- LGO613- LG2106- LG20- PMO04/57- PM04/61- PMO04/61- PM04/61-
22
6 7 5 8 9 10 1 2 3 12 4 2 2 3 4
A\ 31.1 18.0 11.0 11.0 17.1 18.1 17.3 19.4 18.6 18.2 23.8 162 137 187 212
Cr 5.35 2.53 713 7.13 573 6.31 2.12 2.04 1.58 24.5 8.13 34.8 18.5 11.6 5.87
Co 2.27 1.05 1.15 1.15 0.58 0.42 0.17 0.16 0.15 4.38 3.56 18.8 12.5 13.0 14.0
Ni 1.04 0.64 .75 175 213 3.37 0.81 0.84 0.61 17.5 10.8 9.90 5.94 4.15 1.66
Ga 33.0 33.6 46.3 463 34.0 35.7 29.2 19.0 22.0 323 68.7 25.2 22.6 20.8 22.0
Rb 80.2 90.2 180 274  78.0 74.6 66.4 181 81.5 49.0 169 48.9 342 40.3 43.0
Sr 106 92.5 92.5 148 116 46.5 120 47.6 127 148 106 711 2811 2121 2604
Cs 7.67 7.38 114 114 - - 2.45 6.51 2.95 1.55 1.26 0.88 0.57 0.61 0.69
W 7.95 8.32 8.48 848 - - 1.17 1.37 1.08 1.92 13.9 0.85 0.71 0.63 0.64
Th 10.5 11.3 250 41.5 10.2 9.72 17.6 14.6 13.8 24.5 13.7 7.46 6.38 5.34 5.89
18] 2.16 2.08 5.08 828 244 2.19 3.97 2.26 1.24 495 2.08 1.19 1.20 0.94 1.00
2REE 486 524 1146 1117 328 391 302 216 418 612 887 383 477 544 523
LREE 448 485 1070 1041 3006 355 272 194 384 588 831 339 437 495 478
HREE 37.8 389 761 761 283 362 300 214 33.8 247 550 434 39.5 47.9 44.9
LREE/
11.9 12.5 14.1 13.7 10.6 9.81 9.07 9.10 114 23.8 15.1 7.83 11.1 10.4 10.6
HREE
(La/Yb)y 17.9 19.1 239 239 226 20.7 11.3 10.0 14.3 48.5 22.5 10.6 19.1 17.2 18.6
0Eu 0.76 0.76 0.55 055 0.77 0.67 0.91 0.81 0.85 0.94 0.53 0.99 1.34 1.32 1.26
6Ce 1.07 1.06 097 144 072 0.75 1.08 1.09 1.17 0.96 1.06 1.10 1.07 1.08 1.06
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Fig. 5 Diagram of tvoltaic rocks from the Ziyang-Zhenping area

FBIh 037, Sk L, BES A R & TiL 3 Si
FRAE . 7E (K,04-Na,0)-Si0, £ 511515 K it LA I AR ]
fiferh, BT AR S VR FEBE R ATE N (K 5) .

FE BB B A bR o A £ 0T 2 o A X R R
([l 6¢), ¥ & %5 #F & REE 43 fi 15 2 0y A i AL . A
i ot F B (CREE=383x10"°~544x10"°),
Y LREE/YHREE {1 7.83~11.09,(La/Yb) {i/10.63~
19.13, V348 16.38, KU REH LT R BN R,
B g AR R, A AR A . RHE

A FIREARAT 1 45 it 70 S VE FH 23 930 REE 19 B i T,
{H S 25 3 4% 06 2 18] 1 8. 19 43 5 (Rollinson, 1993) .
ARSI A WLk A R S I C 2 i A P AT, SR
A, WRIIZH X B = AR E O R AR T RE TA K
LR S PR . Z M KRR B IEAR C I Eu SR, A
SIRE S AT 55 19 1E Bu 525, 6Eu {28 0.99~1.34, 73
S 1.23, F W AR A 45 b o SRR G R A A
i 4 R B Cr(5.87x10°~34.80x10°) . Co(12.50x%
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HICR R & L 6d), I A FF a3 B AH LAY B
4y i €&, BF A5 FE & 7R Y LILE(Rb, Th, U, Sr)#l
HFSE(Nb, Ta. Zr, Hf) ¥ & 4, i Ti. K JTTRAHX 77
i, AR b 5 R R A R T R R — B

4 HHe

4.1 WX LEFREER

AU R T 1Ly b DX 1A 30— 5 LT S 2
S & E, Wy WN-ES [1] 732 50 47 45 R A B AH G
KOALFEIE o WEFE X ML 5 5 e e — M o B
O 2R AR A R A K sh i 7=, B AR
Grillo HEXF T m kL R I AR S A P A
W OPE S AT T Rl A AR, SR IEARRL i,
FRI(2014) |, & B H%E (2019, 2021) F) FH#E A 50485 £
U-Pb SEAE T RAG 52 B | 23 1 DKL IS 4R 443~
410 Ma, 508PE Z B A B RIBIA K E 30 . Q46K
EL LA T 2 S R e | A B AN M & T A A
7] — 3 2 200 sl =, R e | SR A R E BT R
AAR, TR DA AT BEIE T AR AR () 42 45, 2016) o

S T A R B LA R TS Bh AR IR, ZE IR
A6 T 3 A R AN [) 27 35 6P BIF 9% T 23 04 b R B o i X

P g OO FNBRAE L AR AR s (T 1e) o AR
Geit i Kt 5% BH—BREE — iy 8 1 FE A B (RO T
B[] A 456~399 Ma, 4 H1 7E 443~430 Ma( & 7).
(7 Fof 0 2 o R e R L2 s/ N £ BE AR AT 1R
LWL E T, DR TR B L H)Z b, Bk
PR3 2 W BN SO T F B, O 15 B A () 20 8
P AR o 3 4 [a] 43 2% A AR H: 2 R 18 28 92 1
KRR IR WSS kAR A AR i L 2R

10

| O ()
[ ] It il
i ES<sl

.. M

1
§ D AN A% AN AQ © DN XA
N R I A O
% (Ma)

9
8
7
6
5
4k ||
3
2
1
0
N

E7 deKE W RE NS BRI LS FE SRR
BEAEGIRHELE3)
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Tab.3 Compiled geochronologic data of basic dikes and alkaline volcanic rocks in the Dabashan
HAT 5 e AL begis A5 4 A (Ma) B Sk 5
1 A1 5% WLk 5 A 422.1+4.7 R 0 %5, 2014
2 £ WE 5 el 4462+ 1.1 Zhang et al., 2020
3 £ WE G B 4353+ 1.4 Zhang et al., 2020
4 EglE W el 4335+09 ik 7 % 4, 2020
5 el W 4% el 4559+15 Zhang et al., 2020
6 1 AN e 438.4+3.1 Wang et al., 2015
7 £ IEK BT A pa) 432+538 JeIF 14, 2016
8 £ 1 W 4 A 440.0£0.5 Wang et al., 2017a
VA % (k) 9 EgUE M e 439.9+0.5 Wang et al., 2017a
10 £ EANFE &tk 431.9 B, 1992
11 £ AREIERS B 4351+12 Wang et al., 2017b
12 il EKAH el 4418+22 Xu et al., 2008
13 P WLk E il 436.9+2.4 VFOL %, 2018
14 BB MLk e 439+ 6 AR5 R4, 2011
15 i WLk ipa) 431.0+32 T A7 A, 2009
16 P W 2 B 4333+4.1 3K BT 45 2007
17 B E WLk A 4393 +4.1 5L 4, 2015
1 -] ML TH A el 431-395 Nie et al., 2020
2 (UREA HH T A B 406.0 £ 12.0 Yang et al., 2021
3 (URES biNiiEes el 427.9+6.6 Yang et al., 2021
4 (URES M I KA 434+10 Wang et al., 2021
5 g REL T Jo 35 K e 432+2 Wu et al., 2023
N 6 ’r’u% R THT T B IR A %X? 43342 Wu et al., 2023
7 (UREA AL T 5 B K B A 432+£2 Wu et al., 2023
8 R ZRA &t 446 3 I’ 42 4%, 2016
9 i I A el 446.4 + 4.4 & W, 2021
10 il I A B 430.6+2.7 T2 %, 2016
11 | biNiiEes A 441.6+4.0 £ WA AF, 2019
12 fri HEL T J5T B AR A il 441.7+3.7 £ WP AE, 2019
13 i REL T Jo 35 K A 4432+45 Py 4§, 2019
1 P LT 5 B K A A 442.2+131
N 2 P HEL T 5T R AR A ’f’éﬁ 441.9+1.34 i x
3 R b A 439.2+2.01
4 RS HLTH 5 e 441.1£1.33
7 g 30 (g B Bl e — R AR R ) o R KL AR I I IE BITE 443~430 Ma, 5 X 3l P4 Bk o 2 7 5 4 (k)

Bl E A AT
WEAE N 443~430 Ma,

2 3 ) B8 T 5% BH— B Bl XA (] 407 5 1% L T
 FIHLTE 5 2K 1 B JE A LA-ICP-MS 4% 7 U-Pb il 45,
5 R BOH [F] A AR IR R (442.2+1.31) Ma~(439.2+
2.01) Ma, & W] b K B il oK 1w 53 ok il 5 08 s AR
442.2~439.2 Ma, it — 2 SCRE T RS X R AR B 14 2

—iHF, AEW Ol 446~406 Ma,

(443~430 Ma) il 4F 45 R FE A — B, DI 8 REUR

HHRIE Y .

42 BERBERXEERREE
AR T BT ks i e H AT =AU L

iU A D& A2 A Pl b 1438 2 s Fal T FORH 1 o

K, SRS AR B AR, L i R R R

(Turner et al., 1996; Jahn et al., 2009) . Q¥ I i A& 3
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T H & EEE TR T #5838 /045 Bl ( Tchameni et al.,
2001; Chen et al., 2010) . G IfT 7 45 JK Hh i 5 356 42k Jot
R 5 R IEAR R BUA IR A R (ENINEE, 2014: ) /8
G2 4F, 2016) o @R TH 5 7 IR 2 8 VR B 4k T 3R Ak
A9 7= %) (Holbig et al., 2008; Lucassen et al., 2013) ,

5 PH - BTl DXOHEL THT 7 R0 VR 2 5 1) K Ak 2 o0 Bt
T, AR SRR, METRY B R KEFRA
JGZ (LILE) (Rb. Th, U %§) fil{573# 50 &K (HFSE) (Nb,
Ta, Zr, HE) B AH X5 48 A1 8L AL 1 OIB 2 BE 3 AH ALY
T B JC AR - e RARE (B 6), X LLRRE R BT &
TR W SRR, R R IR A SR Ak . B
HSCAR B0 R B o A AR M kL A SR A
B Nd-Hf [F] {37 2 208 Won, P 1Y eNd(2) . eHf(0) {H
FEAR — 3, F5on T H R IR M (eNd(£)=+2.0~+7.4,
eHf(7)=+5.31~+8.41; K B 37, 2007; Zhu et al., 2017;
Zhang et al., 2020; Ying et al., 2023; Wu et al, 2023) , 5
B UE BH, MOS8 A AlA T B 5 9K Si0, &%
B — A KT 55%(Baker et al., 1995), AR K R 11
KL T 5 BRSO, 7 1 (59.11%~65.43%, V-5 0
61.92%) 3K T 55%, & B 3k L 17 7 K L1 5 N I 42
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BRI TAT 5 K L 25 2 3z b se A o s 45/, IRAE Sk A
T HSE R s R e RIR G

i 58 e W], — LR AH 25 0 R 1Y F{A (40 Nb/Th,
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kali and alkali intermediate rocks in the study area
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Fig. 9 Schematic illustration of the evolution model of basic-

rock (vein) and basic-neutral volcanic rocks in the study area
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B} 0.64%~3.31%) | Ti(TiO, 4 0.74%~1.67%),
& 4E LREE Al LILE, #8/R 25 T8 = A2 B v 1k o

(3) HuBR AL 2AHRAE | A PEAL A DL S o A LA R
55 BH BRI b DXORELTAT A L ML T B e R S oM S e B
AR B[R] — P8I, Ay B 2 s SR R AR R 43
o5 % R, VA R A AR B A e IR g

(4) 52 BB 57l DX Rty A= AR B ok 1 2 5
g VKO T BT R Bt A A v e A 3 7 ¢ 44 IR K
oh, AR R T b s R 0 Rl A ) i R R
AN TR B 3 B 4 AV e A T >k o

2 % Kk (References) :

HSS, IRALEE, T, A ORE L g AR by B AR IS B A LA-
ICP-MS £-47 U-Pb I 4 K HoAa 3 25 S (9], B =A4R, 2015,
89(12):2314-2322.

CAO Liang, ZHANG Quanxu, HU Shangjun, et al. LA-ICP-MS Zir-
con U-Pb Age of Diabase Porphyry from the Donghe Area,
Fangxian in South Daba Mountain and Its Tectonic Signific-
ance[J]. Acta Geologica Sinica, 2015, 89(12): 2314-2322.

WRim, M s, s A, 45w 28 0 A 3 P R ol A AU o
T 2l b R SR T v W A9 IR (D). TR T, 2014, 60(6):
1437-1452.

CHEN Hong, TIAN Mi, WU Guoli, et al. The Early Paleozoic Al-
kaline and Marie Magmatic Events in Southern Qinling Belt,
Central China: Evidences for the Break-up of the Paleo-Tethy-
an Ocean[J]. Geological Review, 2014, 60(6): 1437-1452.

fuf e, AT SRR, AR R T 1L R Gkl R B LA 3 S B
HFlJ1% 0], IR, 1999, 34(2): 139-153.

HE Jiankun, LU Huafu, ZHU Bin. The Tectonic Inversion and Its
Geodynamic Processes in Northern Daba Mountains of Eastern
Qinling Orogenic Belt[J]. Chinese Journal of Geology, 1999,
34(2): 139-153.

A ATA R, BRI, 5. JLR il Bl A AR K
B DA e W 2t o R s PEORL T A A 481 (D). A A AR, 1992,
8(3): 243-256.

HUANG Yuehua, REN Youxiang, XIA Linxi, et al. Early Palacozo-
ic Bimodal Igneous Suite on Northern Daba Mountains Gaotan
Diabase and Haoping Trachyte as Examples[J]. Acta Geolo-
gica Sinica, 1992, 8(3): 243-256.

B AR, . A6 R U L B - 1R VS R B R B A
25T D). PEAE s FRE 2, 1990, (2): 15-24.

HUANG Yuehua, YANG lJianye. Petrological Study for Biji-
ashantongdongwan Alkali-mafic Lavas from Northern Daba
Mountains [J]. Northwest Geoscience, 1990, (2): 15-24.

Jedb i, dk B, hscAe, A5 A6 5 P X OIE K BEA A B
HoER L4 R AE 5 5 47 SHRIMP U-Pb 52 4F [J1. 5 97 4 41 4t
ERAE243 412, 2016, 35(4): 681-691.

LONG Jingshan, ZHANG Guishan, HAN Wenhua, et al. Geochemic-
al Characteristics and Zircon U-Pb Dating of the Syenite Por-
phyry Dike Swarms in the Ziyang Area in the Northern Daba
Mountains [J]. Bulletin of Mineralogy, Petrology and Geochem-
istry, 2016, 35(4): 681-691.

G, PV, RERIAK, S HZR UG B S TR O S B
U-Pb 45 A2 FRAE B st 0 S [0). BEURBR BT 5 T4, 2021,
35(4): 453-457.

LU Xiansong, SUN Teng, XIONG Yilin, et al. Zircon U-Pb Geo-
chronology Characteristics and Geological Significance of
Coarse Rocks in Nangouzhai Nb-Ta Deposit, South Qinling[J].
Resources Environment & Engineering, 2021, 35(4): 453—
457.

G, R, BRREAK, A5 R ZE I8 s SR AR 1l
BRAb 2 5 A U-Pb AR5 AR K i 0 3 SC LT 3t o Rk 4
&4, 2019, 38(3): 40-51.

LU Xiansong, HUANG Jingmeng, XIONG Yilin, et al. Geochemical
and Zircon U-Pb Geochronology of the Volcanic Rocks in the
TudiLing Nb-Ta deposit, south Qinling Orogenic Belt, and Its
Geological Implications[J]. Geological Science and Techno-
logy Information, 2019, 38(3): 40-51.

flE B A, i AR IR B 0y DXL oty A= AR KO YT I AR
(70, v [ XI5, 2001, 20(3) : 262-266.

LUO Kunli, DUAN Muheshun. Timing of Early Paleozoic basic ig-
neous rocks in the Daba Mountains[J]. Regional Geology of
China, 2001, 20(3): 262-266.

o U, X3 B, R L Al A R I 9T o 5 SR 2 AL T
A 5 ek AU L] 35 bR 2 24 4 (3R B) 2 ), 2013,
43(3): 704-715.

MENG Fanchao, LIU Jialin, CUN Yan. Petrogenesis and Crypto-Ex-
plosive Mechanism of Trachyte in Yingcheng Formation of
Xujiawei Fault Depression, Songliao Basin, NE China[J].
Journal of Jilin University(Earth Science Edition), 2013, 43(3):
704-715.

Lt ), B o, B PR, 55, AR 2208 AR Be g iy vi A= At K LR
AR M. ZCD: 5T A2 Ak, 1994, 1-80.

o dl—, SR, BKE, MBI R E E ST IR Y
B st o s LY. PEL T, 2024, 57(4): 157-169.

MENG Wuyi, ZHANG Zhen, GAO Yongbao, et al. Material Com-
position and Geological Significance of the Newly Discovered
Wangzhuang Gold Deposit in South Qinling[J]. Northwestern
Geology, 2024, 57(4): 157-169.


https://doi.org/10.3969/j.issn.0001-5717.2015.12.009
https://doi.org/10.3969/j.issn.0001-5717.2015.12.009
https://doi.org/10.3321/j.issn:1000-0569.1992.03.004
https://doi.org/10.3321/j.issn:1000-0569.1992.03.004
https://doi.org/10.3321/j.issn:1000-0569.1992.03.004
https://doi.org/10.3321/j.issn:1000-0569.1992.03.004
https://doi.org/10.3969/j.issn.1007-2802.2016.04.009
https://doi.org/10.3969/j.issn.1007-2802.2016.04.009
https://doi.org/10.3969/j.issn.1007-2802.2016.04.009
https://doi.org/10.3969/j.issn.1007-2802.2016.04.009
https://doi.org/10.3969/j.issn.1007-2802.2016.04.009

55 44

TS . T 23 04 28 PH— L 1P 3t DCORE M 5 8 AN 9 A L 5 41 U-Pb 4542 | b IRAL 27 R IR B HC b 5 305

BT, W%, BICK, 4. TR IS AR SF A KL A 45 £ U-Pb 48
17 B HoAe 3 2 SC LT PEAb M 3R, 2024, 57(1): 110-121.

RAN Yazhou, CHEN Tao, LIANG Wentian, et al. Zircon U-Pb Age
of Volcanic Rocks from the Langmusi Formation in the West-
ern Qinling Mountains and Its Tectonic Significance[J]. North-
western Geology, 2024, 57(1): 110-121.

TIR, XV, 4 1, 55 T 280 A7) Lty DCOREL TE 5 ¢ L L R A
2 RRAE . LA-ICP-MS 45 & U-Pb 4F #& Bz K b 4y 3 28 L
(7). HbaE 3K, 2016, 35(7): 11341143,

WAN Jun, LIU Chengxin, YANG Cheng, et al. Geochemical Charac-
teristics and LA-ICP-MS Zircon U-Pb age of the Trachytic vol-
canic rocks in Zhushan area of Southern Qinling Mountains and
their significance [J]. Geological Bulletin of China, 2016, 35(7):
1134-1143.

EAE, BIOG, i, 5. J0 B EE S R R AL 2 R AE
LA-ICP-MS #5 £1 U-Pb & £F F H AR st 44 3 5 S [T). s Jsi 7t
R, 2009, 28(3): 19-26.

WANG Cunzhi, YANG Kunguang, XU Yang, et al. Geochemical
characteristics and LA-ICP-MS zircon U-Pb age of the trachyt-
ic volcanic rocks in Zhushan area of Southern Qinling Moun-
tains and their significance[J]. Geological Bulletin of China,
2009, 28(3): 19-26.

FW, FoE, A, 55 I 5 DOHL T A R = Bl
SRR BOR N B ). 874244, 2014, 34(3): 343-350.

WANG Gang,WANG Zongqi,ZHANG Yingli, et al. Geochemical
characteristics and LA-ICP-MS zircon U-Pb age of the trachyt-
ic volcanic rocks in Zhushan area of Southern Qinling Moun-
tains and their significance[J]. Geological Bulletin of China,
2014, 34(3): 343-350.

FolE, BN, FIER, 55, I8 L7 B 2O 35 ST BB
343 (3] 52441, 2009, 83(11): 1527-1546.

WANG Zongqi, YAN Quanren, YAN Zhen, et al. New Division of
the Main Tectonic Units of the Qinling Orogenic Belt, Central
China[J]. Acta Geologica Sinica, 2009, 83(11): 1527-1546.

K, FHR, BER, . MR I EE =8 T X
iﬂlﬁ@«%Fﬂﬁ}*ﬂﬁ%\ 55 U-Pb 4F#% I b 57 i SC L], 75 e
M5, 2021, 54(2): 1-18.

WANG Yifeng, PEI Xianzhi, LI Zuochen, et al. Geochemical Char-
acteristics, Zircon U-Pb Dating and Geological Significance of
Tianba Diabase in Sanchazi Area, Mianlue Tectonic Belt of
South Qinling [J]. Northwestern Geology, 2021, 54(2): 1-18.

Eﬂiiﬁ STHLAR, 5k, 5. A6 IR O Ll o7 B - B 0 il 2

A BRI M), Jb st HUR L, 1994, 1-226.

1) A& % El AN, R, AR ks R | R S B R BT
KL 2% 25 TR JGE A B T I A K HC o RS SC DT M BTy,
2016, 90(5): 896-916.

XIANG Zhongjin, YAN Quanren, SONG Bo, et al. New Evidence
for the Ages of Ultramafic to Mafic Dikes and Alkaline Volcan-

ic Complexes in the North Daba Mountains and Its Geological
Implication[J]. Acta Geologica Sinica, 2016, 90(5): 896-916.

mE A, FlA A, FIE, 55 JERE AR B R H A Ol s
FARY . LR ARAE Bl /R T ER S5 2017 (0], b 2 41
2010a, 84(3): 311-328.

XIANG Zhongjin, YAN Quanren, YAN Zhen, et al. Facies Succes-
sion and Architecture of Volcaniclastic Rocks of the Taohekou
Formation: Implication for Early Silurian Volcanism in the
North Dabashan Area, China[J]. Acta Geologica Sinica, 2010a,
84(3):311-328.

m A, Fl AN, FER, A AU LK B R H A5 R
LR I IR X I SRR 5 ——k A 4 AUV 7 B 5
HBRAL 2B IR [T]. 55 A0 24T, 20100, 26(4): 1116-1132.

XIANG Zhonglin, YAN QuanRen, YAN Zhen, et al. Magma source
and tectonic setting of the porphyritic alkaline basalts in the
Silurian Taohekou Formation, North Daba Mountain: Con-
straints from the geochemical features of pyroxene phenocrysts
and whole rocks[J]. Acta Geologica Sinica, 2010b, 26(4):
1116-1132.

VPO, BRI, B8, 55, LR INAEARF BE2R BT A 3R 1L 27 |
A AR A T LA i 3R BT ) 20 (7). Hb T3 4z, 2018, 37(7):
1279-1290.

XU Guang, WANG Kunming, WANG Zonggqi, et al. Geochemistry
and geohronology of Hualicun mafic rocks in North Daba
Mountain and tectonic control [J]. Geological Bulletin of China,
2018,37(7): 1279-1290.

B ). BV 5 BH — U M DX e X Bl T 0 S A R Ak 2
J Sr. Nd. Pb [a] {3 F i BR {241 5T [D]. P64 P4 K2,
2005.

YAN Yunxiang. Petrogeochemistry and Sr, Nd and Pb isotope geo-
chemistry of alkali-basic dike group in Ziyang-Langao area,
Shaanxi Province[D]. Xi'an:Northwest University, 2005.

T, TR, VLR LR I 0l 58 B - el % b DXl M KL T8 2
BRAL SRR SRGE 1 R IB R ). KA 3 5 2,
2021, 45(2): 413-424.

YANG Hang, LAI Shaocong, QIN Jiangfeng. Geochemical Charac-
teristics of Alkali Trachytes in Ziyang-Langao Area, North
Daba Mountains and Petrogenetic Relation with the Diabases [J].
[J]. Geotectonica et Metallogenia, 2021, 45(2): 413—424.

FRIAL, i, Ak, A R 2R Tt AR A TR B O B R B
BRI, BERR BT UK B K LA 9 Sr-Nd-Pb [R) 2 R R4 (1]
E Rl (D %), 2007, 37(7): 857-865.

ZHANG Qisheng, GAO Shan, YUAN Honglin, et al. Early Paleozo-
ic mantle properties in the South Qinling Mountains: Sr-Nd-Pb
isotopic evidence from ultramafic, mafic dikes and volcanic
rocks[J]. Science in China, Ser. D, 2007, 37(7): 857-865.

FRMAL, L, SR E S, 45 R 20 St AR AR S e T Y K
o B o i 2 SCLI). v A2 (D R i ER B A), 2002,


https://doi.org/10.3969/j.issn.1671-2552.2016.07.009
https://doi.org/10.3969/j.issn.1671-2552.2016.07.009
https://doi.org/10.3321/j.issn:0001-5717.2009.11.001
https://doi.org/10.3321/j.issn:0001-5717.2009.11.001
https://doi.org/10.3969/j.issn.0001-5717.2016.05.006
https://doi.org/10.3969/j.issn.0001-5717.2016.05.006

306 o4t o# R

NORTHWESTERN GEOLOGY

2025 4F

32(10): 819-829.

ZHANG Chengli, GAO Shan, ZHANG Guowei, et al. Geochemistry
and geological significance of early Paleozoic alkaline dike
group in South Qinling Mountains[J]. Science in China, Ser. D,
2002, 32(10): 819-829.

TKRTT R, AR, UL, AF. bR E Rl AR O GA  eRk 1k
SERRE K O B R D). A O 2 Ak, 2020, 39(1):
35—-46.

ZHANG Fangyi, LAI Shaocong, QIN Jiangfeng, et al. Geochemical
characteristics and geological significance of Early Paleozoic al-
kali diabases in North Daba Mountain[J]. Acta Petrologica et
Mineralogica, 2020, 39(1): 35—46.

TREAR, d AL, TR, 45, ZR0eHE L A 3 Lad 72 K H 3l
SERRAE L] P ERR (D $), 1996, 26(3): 193-201.

ZHANG Guowei, MENG Qingren, YU Zaiping, et al. Orogenic pro-
cess and dynamic characteristics of Qinling orogenic belt[J].
Science in China, Ser. D, 1996, 26(3): 193-201.

TR E S, AT, B RNE, 4. e 1 114 5 R 8 12 M),
50 BEE A, 2001,

FRIEH], E o, ERI, 45, 6T H XM A AT T 2
JB B A AR A 50 RO ot A PO S S R i B E LT st
4%, 2016, 90(4): 728-738.

ZHANG Yingli, WANG Zongqi, WANG Gang, et al. Detrital Zircon
Geochronology of the Late Paleozoic Taohekou Formation and
Its Constraints on the Paleozoic Magmatic Events in North Daba
Mountains [J]. Acta Geologica Sinica, 2016, 90(4): 728—738.

AR R, 1 88, Ao e, S5 R SR AT M S5 5 R R
W= A A (M. Jb st Bl R AL, 2019.

TRAESE, Bk R, R, 55 TR Bl X e = Bt Rk
FEBAE B A AR HBR Al 2 R S AR 65 T L), v
HiBT, 2024, 57(5): 232-247.

ZHANG Ziyao, ZHANG Yihu, XU Lei, et al. Geochronology, Geo-
chemistry and Tectonic Significance of Late Triassic Adakite
Granites in Tanchang-Zhouqu area of West Qinling[J]. North-
western Geology, 2024, 57(5): 232-247.

ARSEI, Bt H R, W, S ALK Bl PR i KOV A B A
SHRIMP U-Pb 5& £F Fll  £7 b R Ak 2% FRAE (7], o [ 3t T,
2011, 38(2): 28.

ZOU Xianwu, DUAN Qifa, TANG Zhaoyang, et al. SHRIMP zircon
U-Pb dating and lithogeochemical characteristics of diabase
from Zhenping area in North Daba Mountain[J]. Geology of
China, 2011, 38(2): 28.

Baker M B, Hischmann M M, Ghiorso M S, et al. Compositions of
near solidus predictive melts from experiments and thermody-
namic calculations[J]. Nature, 1995, 375: 308-311.

Chen Jianlin, Xu Jifeng, Wang Baodi, et al. Origin of Cenozoic al-
kalinepotassic volcanic rocks at Konglongxiang, Lhasa terrane,

Tibetan Plateau: products ofpartial melting of a mafic lower-

crustal source? [J]. Chemical Geology, 2010, 273: 286—299.

Ding L X, Ma C Q, Li J W, et al. Timing and genesis of the adakitic
and shoshonitic intrusions in the Laoniushan complex, southern
margin of the North China Craton: implications for post-colli-
sional magmatism associated with the Qinling Orogenl[J].
Lithos, 2011, 126(3-4): 212-232.

Holbig E S, Grove T L. Mantle melting beneath the Tibetan Plateau:
experimental constraints on ultrapotassic magmatism[J]. Journ-
al of Geophysical Research-Solid Earth, 2008, 113(B04): 210.

Jahn B M, Litvinovsky B A, Zanvilevich A N, et al. Peralkaline gran-
itoid magmastism in the Mongolian-Transbaikalian Belt: evolu-
tion, petrogenesis and tectonic significance[J]. Lithos, 2009,
113:521-539.

Lassiter J C, DePaolo D J. Plume/lithosphere interaction in the gener-
ation of Continental and Oceanic Flood basalts: Chemical and
isotopic constraints[J]. Geophysical Monograph Series, 1997,
100: 335-355.

Litvinovsky B A, Steele I M, Wickham S M. Silicic magma forma-
tion in overthickened crust: Melting of charnockite and leuco-
granite at 15, 20 and 25 kbar[J]. Journal of Petrology, 2000,
41(5): 717-737.

Lucassen F, Pudlo D, Franz G, et al. Cenozoic intra-plate magmat-
ism in the Darfur volcanic province: Mantle source, phonolite-
trachyte genesis and relation to other volcanic provinces in NE
Africa[J]. International Journal of Earth Sciences, 2013,
102(1): 183-205.

Miiller D, Rock N M S, Groves D I. Geochemical discrimination
between shoshonitic and potassic volcanic rocks in different tec-
tonic settings: a pilot study [J]. Mineralogy and Petrology, 1992,
46:259-289.

Morrison G W. Characteristics and Tectonic Setting of the Shoshon-
ite Rock Association[J]. Lithos, 1980, 13: 97-108.

Mattauer M, Matte P, Malavieille L, et al. Tectonics of the Qinling
Belt: Build-up and evolution of eastern Asia[J]. Nature, 1985,
317(6037): 496-500.

McDonough W F, Sun S S. The composition of the Earth[J]. Chem-
ical Geology, 1995, 120: 223-253.

Meng Q R, Zhang G W. Geologic framework and tectonic evolution
of the Qinling orogen, Central China[J]. Tectonophysics, 2000,
323: 183-196.

Middlemost E. A. K. Naming materials in the magma/igneous rock
system[J]. Earth-Science Reviews, 1994, 37: 215-224.

Montel J M , Vielzeuf D. Partial melting of metagreywackes, part II .
Compositions of minerals and melts[J]. Contributions to Miner-
alogy and Petrology, 1997, 128(2-3): 176—196.

Nie X, Wang Z Q, Chen L, et al. Trachytic magmatism and Nb- rare
earth element mineralization in the Pingli area, North Daba

Mountain: insights from geochronology and geochemistry[J].


https://doi.org/10.3321/j.issn:1006-9267.1996.03.001
https://doi.org/10.3321/j.issn:1006-9267.1996.03.001
https://doi.org/10.3321/j.issn:1006-9267.1996.03.001
https://doi.org/10.3321/j.issn:1006-9267.1996.03.001
https://doi.org/10.3321/j.issn:1006-9267.1996.03.001
https://doi.org/10.3321/j.issn:1006-9267.1996.03.001
https://doi.org/10.3321/j.issn:1006-9267.1996.03.001
https://doi.org/10.3969/j.issn.0001-5717.2016.04.009
https://doi.org/10.3969/j.issn.0001-5717.2016.04.009
https://doi.org/10.3969/j.issn.0001-5717.2016.04.009
https://doi.org/10.1038/375308a0
https://doi.org/10.1016/j.chemgeo.2010.03.003
https://doi.org/10.1016/j.lithos.2011.07.008
https://doi.org/10.1016/j.lithos.2009.06.015
https://doi.org/10.1007/s00531-012-0792-1
https://doi.org/10.1007/BF01173568
https://doi.org/10.1038/317496a0
https://doi.org/10.1016/S0040-1951(00)00106-2

55 44

TS . T 23 04 28 PH— L 1P 3t DCORE M 5 8 AN 9 A L 5 41 U-Pb 4542 | b IRAL 27 R IR B HC b 5 307

Geology, 2020, 55: 8225—-8243.

Niu'Y L, O’Hara M J. Origin of ocean island basalts: a new perspect-
ive from petrology, geochemistry, and mineral physics consider-
ations[J]. Journal of Geophysical Research: Solid Earth, 2003,
108(B4): 2209

Rollinson H R. Using geochemical data: Evaluation, presentation, in-
terpretation[M]. Taylor and Francis, 2014.

Rubatto D. Zircon trace element geochemistry: partitioning with gar-
net and the link between U-Pb ages and metamorphism[J].
Chemical Geology, 2002, 184: 123—138.

Rudnick R L, Fountain D M. Nature and composition of the contin-
ental crust: a lower crustal perspective[J]. Reviews of Geophys-
ics, 1995, 33: 267-309.

Sun S S, McDonough W F. Chemical and isotopic systematics of
oceanic basalts: Implications for mantle composition and pro-
cesses[J]. Geological Society, London, Special Publications,
1989, 42(1): 313-345.

Tchameni R, Mezger K, Nsifa N E, et al. Crustal origin of Early
Proterozoic syenites in the Congo Craton (Ntem Complex)
South Cameroon [J]. Lithos, 2001, 57(1): 23—42.

Turner S, Arnaud N O, Liu J, et al. Post-collision, Shoshonitic Vol-
canism on the Tibetan Plateau: Implications for Convective
Thinning of the Lithosphere and the Source of Ocean Island
Basalts[J]. Journal of Peterology, 1996, 37(1): 45-71.

Wang K M, Wang Z Q, Zhang Y L, et al. Geochronology and geo-
chemistry of mafic rocks in the Xuhe, Shaanxi, China: Implica-
tions for petrogenesis and mantle dynamics[J]. Acta Geologica
Sinica(English Edition), 2015, 89(1): 187-202.

Wang G, Wang Z Q, Zhang Y L, et al. Devonian alkaline magmat-
ism in South Qinling, China: evidence from the Taohekou
Formation, Northern Daba Mountain[J]. International Geology
Review, 2017a, 59(14): 1737-1763.

Wang K, Wang L X, Ma C Q, et al. Mineralogy and geochemistry of
the Zhuxi Nb-rich trachytic rocks, South Qinling (China): In-
sights into the niobium mineralization during magmatic-hydro-
thermal processes[J]. Ore Geology Reviews, 2021, 138:
104346.

Wang R R, Xu Z Q, Santosh M, et al. Petrogenesis and tectonic im-
plications of the early Paleozoic intermediate and mafic intru-

sions in the South Qinling Belt, Central China: constraints from

geochemistry, zircon U-Pb geochronology and Hf isotopes[J].
Tectonophysics, 2017b, 712(1): 270-288.

Weaver B L. The origin of ocean island basalt end-member composi-
tions: trace element and isotopic constraints[J]. Earth and Plan-
etary Science Letters, 1991, 104(2—4): 381-397.

White J C, Holt G S, Parker D F, et al. Trace-element partitioning
between alkali feldspar and peralkalic quartz trachyte to rhyol-
ite magma. Part | : Systematics of trace-element partitioning
[J]. American Mineralogist, 2003, 88(2—3): 316-329.

Wright J B. A simple alkalinity ratio and its application to questions
of nonorogenic granite genesis[J]. Geological Magazine, 1969,
106(4): 370-384.

Wu H, Huang H, Zhang Z, et al. Highly differentiated trachytic
magma linked with rare metal mineralization: A case study from
the Shuanghekou Nb deposit, South Qinling[J]. Lithos, 2023,
438: 106990.

Wyllie P J. Crustal anatexis: An experimental review[J]. Tectono-
physics, 1977, 43(1-2): 41-71.

Xu C, Campbell I H, Allen C M, et al. U-Pb zircon age, geochemical
and isotopic characteristics of carbonatite and syenite com-
plexes from the Shaxiongdong, China[J]. Lithos, 2008, 105
(1-2): 118-128.

Yang H, Lai S C, Qin, J F, et al. Early Palacozoic alkaline trachytes
in the North Daba Mountains, South Qinling Belt: petrogenesis
and geological implications[J]. International Geology Review,
2021, 63(16): 2037-2056.

Ying Y C, Chen W, Chakhmouradian A R, et al. Textural and com-
positional evolution of niobium minerals in the Miaoya carbon-
atite-hosted REE-NDb deposit from the South Qinling Orogen of
central China[J]. Mineralium Deposita, 2023, 58(1): 97-220.

Zhang G S, Liu S W, Han W H, et al. Baddeleyite U-Pb age and geo-
chemical data of the mafic dykes from South Qinling: Con-
straints on the lithospheric extension[J]. Geological Journal,
2017, 52(1): 272-285.

Zhang Y F, Lai S C, Qin F J, et al. Alkali diabases in the South Qin-
ling Belt, Central China [J]. Lithos, 2020, 370-371.

Zhu Jiang, Wang Lianxun, Peng Sanguo, et al. U-Pb Zircon age, geo-
chemical and isotopic characteristics of the Miaoya syenite and
carbonatite complex, central ChinalJ]. Geological Journal,

2017, 52(6): 938-954.


https://doi.org/10.1016/S0009-2541(01)00355-2
https://doi.org/10.1016/S0024-4937(00)00072-4
https://doi.org/10.1093/petrology/37.1.45
https://doi.org/10.1111/1755-6724.12404
https://doi.org/10.1111/1755-6724.12404
https://doi.org/10.1016/0012-821X(91)90217-6
https://doi.org/10.1016/0012-821X(91)90217-6
https://doi.org/10.1016/0012-821X(91)90217-6
https://doi.org/10.2138/am-2003-2-309
https://doi.org/10.1017/S0016756800058222
https://doi.org/10.1016/0040-1951(77)90005-1
https://doi.org/10.1016/0040-1951(77)90005-1
https://doi.org/10.1016/j.lithos.2008.03.002
https://doi.org/10.1080/00206814.2020.1818302

	1 区域地质概况
	2 样品特征及分析方法
	2.1 样品特征
	2.2 分析方法

	3 分析结果
	3.1 锆石U-Pb年代学
	3.2 地球化学特征
	3.2.1 粗面岩
	3.2.2 基性岩


	4 讨论
	4.1 碱性火山岩形成时代
	4.2 岩浆源区及岩石成因
	4.3 构造环境

	5 结论
	参考文献

