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Abstract: Lying along the Solonker-Linxi collisional orogenic suture zone in Sonid Youqi of Inner Mongolia, the
Chaganchulu A-type monzogranite intruded into the Early Permian Halengling SSZ type ophiolitic tectonic melange
belt. Based on the systematic field geological characteristics, petrology, geochemistry, zircon U-Pb chronology, the
purpose of this study is to determine the genetic type of pluton, tectonic setting, and provide evidence for the clos-

ing time of the ocean basin in the eastern part of the Paleo-Asian Ocean. LA-ICP-MS zircon U-Pb dating shows that
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the age of the granite is 245.9+1.3 Ma, indicating that the formation age is Middle Triassic. The granite contains
more alkaline feldspars, and the dark mineral is mainly biotite, with cave structure. The granite is geochemically
characterized by high Si0,(76.75% ~77.18%) and alkali (Na,O+K,0=8.19%~8.62%), but low CaO (0.40%
~0.44%) and MgO (0.03% ~0.05%). The granite has obvious negative Eu anomaly (Eu=0.03~0.09), relative
enrichment of Rb, Th, U, K and Ga, depletion of Ba, Sr, P and Ti, as well as high 10 000 Ga/Al (2. 72~
3.52), "FeO/MgO (29.16~57.82), (Na,0+K,0)/Ca0 (15.08~21.39). The petrological, mineralogical and
geochemical characteristics of the granite show the characteristics of A-type granite. According to the regional,
Mesozoic A-type granites have positive correlation €Nd(¢) value and young Nd age suggest that the granite may be
caused by partial melting of intermediate basic crust in neoaccretion under low pressure and high temperature. The
zircon U-Pb age of the newly obtained Chaganchulu A-type monzogranite restricts the closing time of the eastern part
of the Paleo-Asian Ocean before the Middle Triassic.
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Fig. 1

Sketch tectonic map (a, after Miao et al. , 2008) and simplified geological map (b) of the Chaganchulu region

in Sonid Yougqi, Inner Mongolia
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Qh—Holocene; N i—Miocene Tongguer Formation; K,b—Lower Cretaceous Baiyingaolao Formation; P,ds—Lower Permian Dashizhai Formation;

P, ss—Lower Permian Shoushangou Formation; 1yJ;—Late Jurassic monzogranite; 1yT,—Middle Triassic monzogranite; y6C,—Late Carboniferous

granodiorite ; 50C,—Late Carboniferous quartz diorite; y80C,—Late Carboniferous tonalite; 1—Early Permian ophiolite; 2—integration boundary;

3—angular unconformity boundary; 4—fault; 5—mylonitization zone; 6—sampling location
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Fig. 2 Outcrop photos and photomicrographs of the Chaganchulu monzogranite
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a—rphoto of monzogranite intrusive sandy slate; b—field outcrop photo of monzogranite; c—micrographs of monzogranite (—) ;

d—micrographs of monzogranite (+) ; Pl—plagioclase; Pth—perthite; Q—quartz; Bi—biotite
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Table 2 Major elements(w,/ %) , trace and REE elements

(wy/107%) analyses of the Chaganchulu mozogranite

B XTO1 XT02 XT03 XT04 XTO05
Sio, 77.03 76.75 77.18 77. 12 77.06
TiO, 0.014 0.015 0.024 0.021 0.023
AL O, 13.10 13.18 13.09 12. 86 13.45
Fe,0; 1.30 1.24 1.84 1.58 0.96
FeO 0.43 0.47 0.30 0.37 0.47
MnO 0. 090 0.111 0.033 0.059 0.014
MgO 0. 050 0.038 0.034 0.047 0. 046
Ca0 0.44 0. 40 0.53 0.53 0.55
Na, O 4.55 4.44 4.00 3.94 4.05
K,O 3.95 4.18 4.32 4.25 4.23
P,0, 0.012 0.011 0.011 0.012 0.012
ek 0.50 0.39 0.52 0.51 0.56
M 100.07  99.83 100.17  99.82 100. 31
Mg* 5.25 4.08 2.99 4.45 5.76
A/CNK 1.04 1.05 1.07 1.07 1.10
A/NK 1.11 1.11 1.16 1.16 1.20
Ba 13.28 11.39 42.45 45.02 45.10
Rb 248.47  292.54  206.56  203.10  207.64
Sr 8.33 3.75 15.78 15.91 16. 84
Zr 108.77  135.30  145.33  144.54  120.39
Pb 35.19 33.63 34.48 33.72 34.93
Zn 7.42 6.46 13.81 13. 81 11. 14
Cu 3.40 1.74 3.26 2.99 1.98
Ni 1.27 0. 90 1.23 1.12 1.24
A 3.22 2.01 1.95 2.14 2.16
Cr 1.17 1.53 1.00 1.17 1.62
Hf 5.60 5.37 3.14 3.14 3.44
Se 4.35 4,93 2.28 2.35 1.92
Ta 3.12 3.27 1.37 1.33 1.49
Nb 14.74 12.72 7.50 7.11 7. 60
U 5.97 4.43 2.99 2.98 2.70
Th 22.45 19.55 14.20 14.71 16.31
Ga 24.22 24.58 18.87 18.95 19.70
Y 79.12 82.52 28.58 40. 62 23.90
Rb/Sr 29.83 78.01 12.90 12.77 12.33
K/Rb 131.94  118.56  173.73  173.67  168.99
1 000 Ga’Al  3.49 3.52 2.72 2.78 2.76
La 5.20 5.14 4.94 4.93 6.55
Ce 13.98 13.75 12.40 12.32 16.59
Pr 2.37 2.43 1.78 1.77 2.36
Nd 11.09 11.71 7.53 7.79 10.09
Sm 5.32 5.53 2.84 3.13 3.52
Eu 0. 060 0.056 0.091 0.074 0. 063
Gd 7.62 7.41 3.71 4.37 4.02
Th 1.70 1.70 0.73 0.93 0.71
Dy 11.36 11.96 4.56 6.15 4.04
Ho 2.44 2.59 0.90 1.32 0.74
Er 6.96 7.46 2.62 3.73 1.89
Tm 1.09 1.19 0. 40 0.61 0.27
Yb 7.70 8.21 2.67 4.26 1.70
Lu 1.09 1.19 0.38 0.62 0.23
SREE  77.99 80. 33 45.57 52.01 52.75
3Eu 0.03 0.03 0.09 0.06 0.05
(La/Yb)y  0.48 0.45 1.33 0.83 2.71

TE: Mg" =100xMg> /(Mg™ +Fe*" ) ; 3Fu=Euy/(SmyXxGdy) 10
N A ERR: B AR AEACIE (F5 Sun and McDonough, 1989) ,

[S I N5
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Fig. 5 K,0-Si0, classification diagram of the Chaganchulu

mozogranite (after Peccerillo and Taylor, 1976)
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Fig. 6 A/NK-A/CNK diagram of the Chaganchulu mozogranite
(after Maniar and Piccoli, 1989)
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TAG—island arc granitoids; CAG—continental arc granitoids; CCG—
continental collision  granitoids; POG—post-orogenic  granitoids;

RRG—rift-related granitoids; CEUG—continental epeirogenic uplift

granitoids; OP—oceanic plagiogranites
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3.52, ¥IRT A BUER AR T IRIE 2.6, L4
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PRI N, H A/CNK=1.04~1.10 A/NK=1. 11
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—F((Liu et al. , 2005; 1 E4£5, 2007, 2014 ; JA¥R
1645 2010; KIS, 2012; F455%, 2020)
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5 N KA =48 B9 A (Skjerlie, 1992; Stevens et al. ,
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W E K Na,O B9 &% 5 R 4. 5% ~ 6. 5% (Rapp and
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i 22 m) A1, FR 3 FF i (BR AR i XTO1 ) Na, O
TE<4.5%, R Na A& T RS K ILK &K
HIE R J1<15%10° kPa(AH24F 50 km) , 534b, #
Al PSR Y AL YD i RO AR TR E A
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JEIEAGE AE 758 ~783°C 2 [8], BT A RIAE B
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Fig. 7 Chondrite-normalized REE distribution pattern (a) and primitive mantle-normalized trace element spider diagram

(b) of the Chaganchulu mozogranite ( chondritic and primitive mantle normalization values from Sun and McDonough, 1989)
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Fig. 8 Rock type discrimination diagrams of the Chaganchulu A-type granite (after Whalen et al. , 1987)
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2007; 5K 4, 2012; Huang et al. , 2012, 2014)
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Fig. 9 Triangle diagram of Q-Ab-Or-H,O of the Chaganchulu
A-type granite (after Chen Hongwei et al. , 2005)
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