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Abstract: Typical igneous rocks during the accretionary orogeny process in the Central Asian Orogenic Belt
(CAOB) play a key role in understanding its tectonic evolution. We present new LA-ICP-MS in-situ zircon U-Pb

and bulk geochemical data for the Dalunwusu monzogranite and granite porphyry suites which are located in
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Southernmost CAOB. The Dalunwusu monzogranites, have a crystallization age of (249.0+2.3) Ma, exhibit
adakite-like geochemical characteristics, such as high Sr content and low Yb and Y contents, coupled with high
St/Y values (88.55~140.34) and show a weakly negative Eu anomalies (6Eu=0.68~0.98). Geochemical com-
positions indicate the Dalunwusu monzogranites derived from partial melting of mafic granulite in the lower
thickened crust. The Dalunwusu granite porphyrys, have a crystallization age of (241.0+2.8) Ma, show typical
geochemical features of A-type granites, which are characterized by having high SiO,, low CaO and MgO con-
tent, high FeO,/(FeO,+MgO) and 10 000xGa/Al values. Moreover, the granite porphyrys show trace element fea-
tures of A-type granites including rich in Zr, Nb, Ta abundances, and high values for Pb, Hf, Rb, K and Th, and
low values for Ba, Sr, P, and Ti. Taking into account available data of the regional geological background, we
may suggest that the adakites were products through partial melting of the thickened lower crust after the clo-
sure of the Paleo-Asian Ocean, and the A-type granite porphyry were likely produced at the tectonic setting of
post-collisional phase with crustal extension and thinning. These two typical igneous rocks reflect the shift of

geodynamic setting, from an earlier accretionary orogen environment to a later extensional setting during early-
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middle Triassic.
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Fig. 1 (a) Tectonic map of the western Inner Mongolia and (b) sketch geological map of the study area
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Fig. 2 (a, b) Representative photomicrographs of the Dalunwusu early- middle Triassic monzogranite and (c, d) granite porphyry
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Fig. 3 (a) The cathodoluminescence (CL) images of typical zircon grains of

the Dalunwusu early- middle Triassic monzogranite and (b) granite porphyry



2024 4F

NORTHWESTERN GEOLOGY

Ji¢

[T )

34

14 a4 L 844 8 €I ¥¥000°0 L8TI0°0 650000 §98¢€0°0 ¥1600°0 LEBITO €L100°0 1¥050°0 89°0 ¥'C89 §e9y  8'€e  Lgods
14 (144 L 8¢C L8 (43! 0%000°0 S0CI00 120000 LE6E00 L1600°0 88€97°0 18100°0 0L 8%0°0 16°0 L9%9 1885 e grods
14 974 8 L9t 201 LSY S¥000°0 ¥6 €10°0 L§000°0 LLBE00 ¥9 6000 vL00€°0 652000 019500 0L°0 £C8L €6bs  §6e  grods
14 we 8 9s¢ L8 69¢ ¥¥000°0 €6 1100 650000 978¢0°0 9€010°0 89987°0 902000 ¥6 £50°0 99°0 L'69S TeLE  SLr  1gods
€ 954 L 8¢C 18 gee ££000°0 8CC10°0 950000 ITLE0°0 $8800°0 €0¥92°0 ¥8100°0 9915070 £8°0 £yes 0ssy 85T 9r-ods
€ 9¢C L 8¢C [ 6€C 1€000°0 891100 150000 SELEOO 018000 €6 €97°0 95 100°0 96 050°0 ¥L0 y'ecL 8865 t've  gI-ods
€ 8¥C 8 9¥c 88 €I 8€000°0 ¥ 100 £6 0000 €06£0°0 YL 600°0 LIYLTO 781000 9€050°0 £9°0 9evL 90Ly  89¢  pl-ods
€ £ve 9 we 45 (294 §£000°0 02100 160000 S¥8€0°0 608000 L969T°0 951000 ¥9050°0 1L°0 €O0LL 10ss 08¢ gl-ods
14 8€C 6 eve 161 90¢ 6%000°0 ¥9 €10°0 790000 LS LEOO 8 110°0 060LT°0 8€100°0 ws00 Lo 65801 §18L €SS or-ods
14 8¢T 8 (414 L8 cLE L£000°0 Sy 1100 850000 99L€0°0 0€010°0 9 18T0 012000 S0 500 $$°0 9€Cs 6'v8C  €vT  60-10ds
14 1T 9 94 L9 S9¢ 0€000°0 811100 850000 118€0°0 08000 [44%:140] LS 1000 88 €50°0 S6°0 L1€8 998, t'Ty  So-ods
€ [4%4 9 344 18 68¢ L€000°0 €eCI00 £6000°0 1L9€0°0 T6.L00°0 SYILTO 702000 817500 960 1"6cL 890  6'€E  go-ods
€ 844 9 9T 69 9LT £€€0000 L9T10°0 ¥ 000°0 S08¢€0°0 79L00°0 8EVLTO ¢S 1000 LLTSO0 90 1200 1 6'619 L8y  co-ods
14 S¥C 8 ¥9¢C 9L (334 0% 000°0 122100 §9000°0 698¢0°0 6L 6000 ¥1L6T0 981000 LTSS00 SL'0 8'CLS TLTy  L'8T  10-0ds
HEKEY LMLSNd
€ (44 9 (144 9 (434 1£000°0 €TI0°0 950000 086€0°0 TS L000 1S8LT0 161000 LLOSO0 LS0 676 0875 T'Sy  e-ods
€ 9 S 0S¢ 65 e 920000 LOTI00 0% 000°0 688¢0°0 699000 868LT0 ¥€100°0 IL1S0°0 €L’0 89201 OLvL €16 Tg-ods
€ 354 S 154 65 0ct LT000°0 €€CI00 910000 866€0°0 69000 010820 e 1000 850500 16°0 L'9tL €869 0'6€  0g-ods
€ 81T 9 1724 0L L91 820000 ¥9 11070 050000 §T6£00 LELOOO SEL9T0 LY 100°0 976¥0°0 70 £96L v0se  TLE  6rods
€ 96t 9 1354 19 L1T 1€£000°0 €LTI00 750000 850100 01L00°0 16 €870 ¥€100°0 9% 050°0 €50 G8IL r'e8e  ¢se  Lrods
€ £ve 9 ove €9 L8] 0€000°0 861100 6170000 800 169000 §€99T°0 €€100°0 986100 0.0 €L69 €16k 9pe  Sgods
14 (44 L 1354 0L 6€C 1% 0000 SICI00 $90000 ¥86£0°0 L8800°0 1628T0 ¢S 1000 860500 70 8'S¥S 00vC  6'ST  prods
4 (44 S 9¢c 96 9L1 ¢C000°0 ¥8 11070 L€000°0 S6L£0°0 619000 €8 1970 0T 100°0 £96¥0°0 060 414 0€9L 6'cy  rrods
€ 1354 L ¥S¢C LL S9¢ £€000°0 89¢C10°0 950000 666€0°0 768000 1€¥8T°0 191000 ¥S 15070 LSO 6'vr9 L'99¢  TTe  8I-ods
€ 1354 S €9¢ Ly 134% 620000 6LC10°0 6170000 00+0°0 899000 (44140 ¥Z100°0 9€£50°0 £8°0 £Y56 T68L 105 9r-ods
€ LvT 9 95t 8C 8C¢ 1€£000°0 Ly T10°0 £5000°0 006€0°0 99L00°0 998C0 0€100°0 ¥6 7500 LSO 6'669 v'86€  T'ec  pl-ods
€ (444 9 L9T 8Y 9Ly ¥2000°0 9€¢100 T 0000 0T8¢0°0 81.L00°0 S 00€°0 LTT100°0 799500 080 08911 06¢6 S8 gr-ods
€ 1214 S 1sT ov 602 §2000°0 TLTI00 ¥ 00070 020+0°0 ¥1900°0 1208T0 ST 1000 §€0s0°0 650 S0STI €epL 919 gI-ods
€ 944 9 0S¢ 19 08¢ §€000°0 6LC10°0 £7000°0 9L8¢0°0 ¥ L0070 606LC0 8¢ 1000 88 150°0 6€°0 8'¢CL 978C  6'T¢  I1-0ds
€ 9 L 81T vL £ee §€000°0 18¢C10°0 6170000 16 8€0°0 LE800°0 STLLTO §9100°0 65 150°0 S¥'0 LILS L'6ST  L'9T  or-ods
€ 1214 9 09¢ 9 c0¢ 0€000°0 092100 L 000°0 81010°0 112000 SS16T0 ¥€100°0 9€¢50°0 Lv'0 8LV L'88S  L'6S  60-ods
€ we 9 81T 98 9LT LT000°0 w1100 0000 2 8€0°0 €0 000 SI9LTO ¥8100°0 0815070 650 SOSTT 07189 S¢S 8o-ods
€ 944 S we S¢S L1T 920000 912100 ¥ 00070 L98€0°0 169000 796970 8T 1000 6770500 650 9CIT1 L'€S9  6'TS  Lo-ods
€ LST L LST STl €I S¥ 0000 I ¥10°0 050000 69 0%0°0 688000 T 88C0 6172000 8€0S0°0 170 VILL ¢SIE  89¢  9p-jods
€ [4Y4 S 9T 43 08¢ 820000 97100 S¥ 0000 6 6£0°0 $$900°0 089820 911000 16 1500 050 EV0T 1 9'¢SS  0'¢S  po-ods
€ 0S¢T 9 (444 L9 ¥S1 LT 0000 86 110°0 ¥¥000°0 196€0°0 65L00°0 £589C°0 1% 1000 €1 6v00 €70 r09 885 €87  go-ods
€ 1274 9 £9¢ LS 943 €000°0 €€ E100 ¥¥000°0 9T 0¥0°0 91 L00°0 €LS6T0 e 1000 12€50°0 050 ¢816 I'ssy TSy zo-ods
€ ¥ST 9 1§¢ L9 L1T £€000°0 1LT10°0 870000 97 0%0°0 08000 1€082°0 Ly 100°0 67 050°0 610 0'%L9 6'97¢  87¢  10-0ds
HEHRT T-LUSML
.O— Dwmm\ﬂn—oam ° — Dmmw\ﬁ—n—:..m D— ﬁ—ﬁ—coN\ﬂ&SN ° _ ﬁ—r—._Nmm\Dﬁr:m .O_ Dxmm\ﬂnmcow ° _ DmMN\ﬂnmSN ° _ ﬁ—n—o:m\ﬂn—gm D\r:k D L,—L Dn— £, ud
(PN) 30 WD (ODTY i
K1kydiod ayuei3 pue jrueidozuow JISSeL)) J[PPIW-A[Ied nsnmunfe Y} 10J S)nsal Sunep qd-N uodNz SIN-dDI-V1 1 "qelL

HHEFM AN T SN-OIVIZFMERRE= N ZEBN THRE=SLGTIR

|-



%31 T FE S O A B R = SRR A A A TRUAE A R R Y 35
0.054 270
(a)  TW5127-1 (b)
0.050 F RN
(monzogranite)
0.046 - mean=249+2.3 Ma 260 T
MSWD=3.4, n=23 - [
2 0042} T 3 l [ l I l
s | DT = 250 !
£ 4 -
£ 0038 s ﬁ_ [ ‘ [ l
0,034 I l
S
0.030 |
0.026 . : : . : 230
0.18 0.22 0.26 0.30 0.34 0.38
207Pb/235U
0.042 260
PM34TW7
©) 260, TR @
(granite porphyry)
mean=241.0+2.8 Ma : |
0.040 | MSWD=1.9, =14 250 ‘ ‘
o) — é? I
;‘\i 0.038 i{; 240 l l
0.036 | 230 [
220
0.034 . . . . . 220
0.23 0.25 0.27 0.29 0.31 0.33

207Pb/235 U

B4 ZREHF-KERSE(ab)METBREKBEME(c.d) A U-Pb F L
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R2 FRELSHRBEZEH _KUNEMH=BHERNEEET . HMESHNKER
Tab.2 Major (%) and trace element (10 °) analysis results for the Dalunwusu early- middle
Triassic monzogranite and granite porphyry
GS5215-1 GS5137-1 GS5107-1 TWS5127-1 PM54TW7 GS5312-1 GS5312-2
ik R=g# - RKiExKE th =& R aailiG s

SiO, 71.80 71.21 71.74 72.71 77.00 77.25 78.08
TiO, 0.30 0.32 0.29 0.26 0.08 0.10 0.10
AL, 15.12 15.05 14.84 14.98 12.27 11.62 11.35
Fe,0, 1.40 1.16 1.12 1.36 1.01 0.94 1.02
FeO 0.90 1.47 1.31 0.32 0.49 1.13 0.80
CaO 1.85 2.07 1.72 1.39 0.72 0.60 0.54
MgO 0.69 0.84 0.66 0.60 0.14 0.19 0.15
K,0 3.66 3.25 4.16 4.50 5.11 5.89 5.71
Na,O 4.14 4.47 4.05 3.79 3.15 2.23 2.22
MnO 0.04 0.04 0.03 0.02 0.02 0.03 0.02
P,0O; 0.09 0.11 0.08 0.07 0.01 0.02 0.02
LOI 1.28 0.60 0.82 0.91 0.33 0.25 0.27
TOTAL 99.70 99.66 99.69 100.13 99.88 99.78 99.81
K,0/Na,O 0.89 0.73 1.03 1.19 1.62 2.64 2.58
FeO, 2.16 2.52 2.33 1.55 1.40 1.97 1.72
A/CNK 1.07 1.03 1.04 1.10 1.02 1.04 1.05
A/NK 1.40 1.38 1.33 1.35 1.14 1.16 1.15
M¢' 40.24 41.22 37.47 44.75 17.69 17.19 15.34
R1 2388 2316 2295 2392 2771 2918 3027
R2 529 558 508 472 324 302 287
Ga 19.6 19.4 19.8 19.7 21.5 18 16.8
Rb 95.5 107 126 168 383 388 403
Sr 395 748 402 487 24.8 65.4 65.2

Y 4.1 533 4.54 4.68 4.47 7.42 5.43
Zr 161 153 146 118 81.7 76 72.5
Nb 3.63 3.78 3.46 3.25 14.3 18.4 15.2
Ba 579 727 901 1056 52.9 127 132
La 14.7 233 20.4 18.7 11 11 9.16
Ce 28.5 42.5 37.8 38.9 17.3 19.6 17.6
Pr 3.31 4.8 4.1 3.78 1.54 1.81 1.42
Nd 11.9 17.2 14.5 13.9 4.13 5.65 4.19
Sm 2.02 2.75 2.34 2.47 0.64 0.9 0.66
Eu 0.59 0.79 0.7 0.49 0.084 0.17 0.15
Gd 1.72 2.35 2.04 1.99 0.71 0.97 0.78
Tb 0.21 0.27 0.23 0.22 0.1 0.17 0.12
Dy 0.78 1.08 0.9 1.01 0.53 1 0.7
Ho 0.14 0.19 0.16 0.16 0.11 0.23 0.17
Er 0.44 0.54 0.48 0.43 0.46 0.83 0.63

Tm 0.049 0.072 0.061 0.062 0.082 0.15 0.1
Yb 0.36 0.47 0.41 0.38 0.69 1.15 0.78
Lu 0.059 0.074 0.058 0.059 0.13 0.2 0.13
Hf 4.46 4.19 3.93 3.57 4.15 3.68 3.21
Ta 0.12 0.14 0.099 0.41 0.97 1.67 1.29
Pb 23.7 27.2 22.8 26.4 51.2 31.7 31.9

Th 15.7 17.4 19.3 13.3 39.4 49 38

U 1.45 1.54 0.92 1.29 8.67 7.06 6.72
SEu 0.97 0.95 0.98 0.68 0.38 0.56 0.64
>REE 64.78 96.39 84.18 82.55 37.51 43.83 36.59
(La/Yb)y 29.30 35.58 35.71 3531 11.44 6.86 8.43
(La/Sm) 4.70 5.48 5.63 4.89 11.11 7.90 8.97
10 000xGa/Al 2.45 243 2.52 2.48 3.31 2.93 2.80
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