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Characteristics and tectonic setting of Indosinian S type granites in the
northern margin of North China landmass

TAO Jixiong', HU Feng xiang' and CHEN Zhi_yong'?
(1. Geological Survey of Inner Mongolia, Hohhot 010020, China; 2. Faculty of Earth Sciences and Resources,
China University of Geosciences, Beijing 100083, China)

Abstract: Indosinian S_type granites are widely distributed in central Inner Mongolia on the northern margin of
North China landmass. Spread in nearly EW direction, the granites have formed a gigantic compound granite
belt, with porphyritic biotite_admellite and moyite being the two main types. SiO; is abundant, ALO; is
12.38% ~ 15.34% . A/NKC (molecule ratio)> 1.1, K;0/NaO= 1.1~ 3.1, &= 1.9~ 2.6, ZREE is 45.778
x 10™ °~ 486.501 x 10" ®, and 8Eu= 0. 1~ 0. 8. A series of zircon U_Pb surface ages (207~ 227 Ma) for the
granites have been recently obtained from 1/50 000 regional geological survey. As the lithofacies and geochemical
characteristics of the granites are similar to those of S_type granites, the authors conclude that the Indosinian
granite in this area was formed in a post_collision setting instead of in the setting of syn_collision between North
China plate and Siberia plate.
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Fig. 1 Schematic geological map showing the distribution of Indosinian S_type granites in Bayan Obo area
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I —sampling site for isolopic age and its serial number; 2 —Indosinian S_type granites; 3 —large fault; 4 —unconformity; 5 —vrogenic bells; 6 —
M esozoic basin; Kse —Erlian Formation: K;g —Guyang Formation; Pys —Suji Formation; Pt:b —Bayan Obo Group; Ari;l —Liushugou Formation
complex; Ar;YO—Neo_Archean granites; Y5 —Jurassic granites; T8 —Triassic Banshentu pluton; T3N —Triassic Naritu pluton; Ts W —T riassic

Wulan” achao pluton; P:B —Bayinmandula superunit
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Table 1 Analytical data of major elements
1) A s I, | o e - - “ - T + KE{N AJ
I FEvh Si0;  Ti0y ALO; FeO Fe:05 MnO MgO Ca0 K0 Na0 P:0s H,0 z N0 NKC
i 1 By3- 6 73.89 0.2 13.88 1.02 1.03 0.035 0.34 0.85 4.92 3.08 0.065 0.02 99.33 2.1 1.6 1.2
1{{{ 2 By3- 5 72.34 0.208 14.42 0.68 0.65 0.016 0.4 1.69 4.93 2.93 0.078 0.66 99.00 2.1 1.7 1.1
FA
g 3 By3- 4 76.42 0.042 12.91 0.25 0.86 0.0096 0 0.47 4.41 4.06 0.028 0.34 99.80 2.1 1.1 1.0
'{? 4 By3- 3 74.62 0.128 13.76 0.43 0.87 0.02 0.2 0.82 4.57 3.55 0.028 0.63 99.63 2.1 1.3 1.1
£
i 5 By3- 2 72.49 0.28 13.84 1.62 0.64 0.037 0.25 1.08 5.8 3 0.157 0.48 99.67 2.6 1.9 1.0
& 6 By3- 1 75.28 0.23 12.38 1.24 0.85 0.029 0.13 0.29 5.42 2.61 0.29 0.43 99.18 2.0 2.1 1.2
|1|
£ 7 By2- 4 74.93 0.086 13.19 0.21 0.519 0.008 0.2 0.68 6.88 2.19 0.036 0.43 99.36 2.6 3.1 1.1
K 8 By2- 3 77.4 0.054 12.39 0.44 0.33 0.0096 0 0.6 4.36 3.83 0.0097 0.34 99.76 1.9 1.1 1.0
ik 9 By2- 2 72.54 0.19 14.1 1.63 2.25 0.047 0.048 1.47 4.4 4.18 100.85 2.5 1.1 1.0
Il
P 10 By2- 1 75.78 0.11 12.61 0.14 0.85 0.016 0.04 0.45 5.34 3.11 0.053 0.44 98.94 2.2 1.7 1.1
1 Byl- 9 72.61 0.267 14.36 1.46 0.61 0.032 0.44 1.37 4.48 3.64 0.187 99.45 2.2 1.2 1.1
;“f 12 Byl- 8 71.7 0.213 14.3 0.75 0.77 0.022 0.5 1.74 4.6 3.09 0.037 0.82 98.54 2.1 L5 1.1
B 13 Byl- 7 73.14 0.201 14.35 1.08 .52 0.037 0.48 1.46 4.58 3.46 0.075 0.64 100.02 2.1 1.3 1.1
ﬂ.ﬁ 14 Byl- 6 71.57 0.277 14.19 1.72 0.87 0.056 0.6 1.93 4.17 3.69 0.09 0.64 99.80 2.2 1.1 1.0
= 15 Byl- 5 71 0.23 1534 1.7 0.74 0.05 0.5 1.64 4.2 3.68 0.219 0.55 99.85 2.2 1.1 1.1
K 16 Byl- 4 73,19 0.15 14.61 1.14 0.73 0.038 0.3 1.2 4.31 3.87 0.247 0.51 100.29 2.2 1.1 1.1
1t 17 Byl- 3 73.36 0.2 13.39 1.06 0.41 0.034 0.34 0.96 4.8 3.29 0.32 0.56 98.73 2.2 1.5 1.1
',;.‘{ 18 Byl- 2 74.17 0.1 14.19 0.92 1.91 0.04 0.2 0.92 4.3 3.88 100.63 2.1 1.1 1.1
19 Byl- 1 74.15 0.15 13.59 0.98 2.12 0.048 0 1.18 5.38 3.13 100.73 2.3 1.7 1.0
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Table 2  Analytical results of rare earth elements
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i1 By36 26,39 58.327 5.63 19.926 3.43 0.75 3.559 0.56 3.279 0.761 2.14 0.337 1.989 0.318 12.961 140.35 0.7

;J_! 2 By3S5 325 55 597 195 3.54 0.64 1.75 0.31 1.13 0.25 0.57 0.09 0.52 0.08 544 127.29 0.8

i,

f 3 By3d 31.57746.551 6.054 18.175 3.459 0.533 3.121 0.49 2.91 0.694 1.989 0.317 1.882 0.307 17.567 135.62 0.5

_{& 4 By33 1287 249.2 27.34 34.88 11.19 1.021 7.362 0.906 3.58 0.806 2.075 0.3 1.612 0.269 17.26 486.50 0.4

4

B 5 By32 79.8 186.3 165 56.8 8.99 0.63 4.04 0.6 341 08 221 0.33 L57 0.29 37.9 400.17 0.3

6 By3l 341 527 7.02 231 415 0.36 211 0.26 1.21 0.22 0.63 0.1 0.57 0.08 428 130.8 0.4

7 By24  3.63 17.247 1.767 5.983 1.659 0.246 1.419 0.26 1.681 0.435 1.336 0.223 1.328 0.118 8.446 45.778 0.5

Hi

— 8 By23 30.02 41.93 6.992 28.7 6.635 0.213 4.59 0.666 3.528 0.777 2.074 0.319 1.846 0.291 18.03 146.61 0.1

69 By22 46.6 109.3 10.85 40.2 879 0.39 519 123 7.62 1.67 508 0.57 448 0.56 55.6 298.13 0.2

=l

Y+ 10 By21 31.89 S8.71 6.36 23.43 4.666 0.579 3.980 0.657 3.759 0.819 2.28 0.347 1.947 0.33 22.111 161.87 0.4
11 Byl 9 37.73 92.059 9.909 31.072 5.593 0.856 4.311 0.585 2.832 0.628 1.62 0.234 1.207 0.207 12.393 201.23 0.6
12 Byl.8 29.93 60.017 7.499 26.309 5.729 1.011 5.358 0.812 4.652 1.073 2.954 0.45 2.421 0.366 25.086 173.66 0.6

;‘ﬂ 13 Byl7 28.9 564 54 15 43 068 3.12 047 265 0.6 14 021 114 013 105 13095 0.6

B 14 Byl6 60.9 1196 123 337 82 1.6 49 075 45 104 3 046 264 0.43 27.2  281.22 0.8

.ﬁ; I5 Byl5 32.78548.733 6.188 21.443 4.07 0.658 3.158 0.484 2.544 0.598 1.713 0,274 1.631 0.251 14.747 139.27 0.6

Z 16 Byl4 33.49 57.728 7.599 26.598 5.801 0.812 5.499 0.866 5.328 1.267 3.516 0.557 3.291 0.54 31.06 183.95 0.5

K 17 Byl3 27.89 65.25 6.115 20.04 3.614 0.741 3.647 0.549 3112 0.749 2078 0.321 1.832 0.326 17.811 154.07 0.7

& 18 Byl2 28.01 58.83 6.471 22.37 5.024 0.634 4.729 0.756 4519 1.048 2.873 0.441 2.51 0.399 26.16 164.77 0.4

'.;.‘{ 19 Byl.l 29.6 62.8 4.62 186 3.1 0.63 246 0.4 1.8 036 L1 017 L04 016 1.7 13854 0.7
20 Bx02 41.09 69.42 7.264 24.93 4.412 0.498 3.735 0.561 3.539 0.846 2.323 0.354 1.986 0.341 21.47 182.76 0.4
21 Bx01  46.92 101.4 10.31 33.85 5.243 0.748 5.625 0.517 2.798 0.637 1.747 0.284 1.65 0.257 16.689 226.67 0.5
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Fig.3 ACF diagram of granites

12 ACF P&l fig

S FRE R GE  F tH: E 030 A B Tk B e (237, 3
Ma 248.7 Ma 256.3 Ma, ¥4 U- Pb = %), 4l ik
B X R N, XA BT AN B T %A

=

125 7 A T IF £ MK 4 g B0 < dafd b o 1 7 41 0%
1:5 J3 12 R A B 10 i B I D g e o 9 A 91 3%



116 w4 W oo A ik 522 %
x3 WMEREIER wpl 107 °
Table 3 Analytical results of trace elements
ok FES(RED K Rb Th Zr Ba Sr Nb Be Sn Li W U K/Rb Ba/Sr
R BwiS(1) 40244 142 16 118.1 926 173.7 10.3 2.9 3.7 235 2.68 1.4 283 5
KAER S Bwl5(1) 66715 205.9 16.6 222.4 971 107.8 8.1 1.4 4.9 3.9 0.6 1.2 324 9
'M” Bwl3(4) 48791 84.2 9.1 746 279 49.9 47 1.2 3.4 7.9 0.46 0.6 580 6
S ACES
gpfpigk  Bwl2(3) 39746 200.5 23.9 169.8 454 87.5 22.4 4.6 3.4 18.2 0.76 2 198 5
i Bwll- 2(6) 37838 128.1 1127 243.8 16.6 1.5 22.5 296 5
FERE Bwll- 1(2) 44891 177.2 21.4 136.3 1434 165.5 12.4 3.5 3.7 26.4 0.2 1.8 254 9
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Fig. 4 Discriminant diagram for tectonic setting of granites (after Maniar et al., 1989)
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IAG —island are granitoids; CAG —continental are granitoids; CCG —continental collision granitoids; POG —post_orogenic granitoids;

RRG —rifi_related granitoids: CEUG —continental epeirogenic uplift granitoids; OP —oceanic plagiogranites
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Table 4 Isotopic ages of the granites
B iy TR A A B i (Ma) Jridk TR
YP1 AP T 41 R b BE I S AR A U~— Ph k(414 %) @®
Yol 15 2% e LR B AE 2 U- Ph i( Rili4) ®
YP4 O B R S B E 183.46%2. 97 K- Ar ik @
oo B P e L KA S U~ Ph i A4 ) ®
YP7 BN AR BRI 2 AR 218.512 U- Pb k(LI #) @
YP8 S 1 P40 b B s AR B 207.9 U- Ph k(LI &)
WA AR F M AR RS (R 4) o AKEE LRI R AU S UG Rt ST I L DURRA B 4y

PERE, 256 B AR NAR I BT S0 b SR AE, v X — 16 5
A e N S RA S RIENTE Y .

|'|'_'.‘?‘!Iz"-l'-r—ﬂ' {L- ol :’tJETJ‘:.‘r,(-,I"_L"'-l‘, 1 LT e ey
3 I'FI III J /)LJ')I_. J ¥i

SRk R LA B IR AR B A, AT e
WA AE, 1) 2R 15 i A0 7R Jd i 4 o s AH 3% . b -
i FEACHR Bk 5 G 1 R 0 AR B A Ao s 4 6 12 lE T
PRV, B AR L7 ] P b2 R G — LA AE B I
. H AT, bbb Ak 4 A0 7 40 A WA e w2 4 £
WA 1% AT A 2, TR AT 2 b o BB UE 2,
1991; 17 5 5%, 1997; BRxak4E, 2001) , 1fi Ak i 4% 5 5E 78
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fg ey I T e I = R LR e st B |
LA 310 Ma, i MlEFE 16 55 (1912 A7 AR 230
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2001) .
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