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GEOCHRONOLOGY AND GEOCHEMISTRY OF THE JURASSIC GRANODIORITE IN
JIANGJIATUN, TUQUAN COUNTY OF INNER MONGOLIA

TIAN Zi-long, ZHAO Qing-ying, LI Zi-hao, QIU Shi-long, LI Shi-xian, ZHENG Ze-yu
College of Earth Sciences, Jilin University, Changchun 130061, China

Abstract: Study on the isotopic chronology and lithogeochemistry of the Jiangjiatun granodiorite in Tuquan County,
Inner Mongolia, indicates that the LA-ICP-MS zircon U-Pb weighted average age for the rock body is 154.8+1.8 Ma,
which represents Late Jurassic. The petrological and geochemical data shows the granodiorite, belonging to high-K calc—
alkaline series and A-type granite, is characterized by high Si0, (66.08%-67.80% ), rich alkali (K,0+Na,0=7.35%-
797% ), rich Al,O; (14.5-15.23), poor MgO (1.08%-1.62% ), poor CaO (2.05%-3.04% ) and low TiO, (0.56%-0.67% ).
The REE pattern curves are right-dipping with evident negative Eu anomalies and well LREE fractionation. The
primitive mantle normalized trace element spidergrams show distinct negative Sr, Ba and Ti anomalies, depletion of Sr,
Ba, Ta and Nb,and relative enrichment of Th,Zr,Hf and Pb. From the above, it is thought that the Jiangjiatun
granodiorite is the product of post-orogenic lithosphere extension and shear thinning background affected by the
subduction of Paleo-Pacific Plate.
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Fig. 1 Geological sketch map of the study area
ME—52 iy SR R e (R R % 3 11 42 A7 (Yanshanian Mongolia-Okhotsk suture zone); DB—F#/RAi T2 AE4% &7 (Pan-African Derbugan suture

zone ) ; TT—I5PH—SkBEHF e /1 P42 417 (Middle Variscan Tayuan-Toudaogiao suture zone ); HG—3AR [l H4E 1 FG5%-&1 (Middle Variscan Hegenshan
suture zone); XM—PH i 412 4= Vg e 42 S P48 5 7% (Late Variscan Xiwugi-Mangniuhai suture zone); NJ—7T H — B 42 1 75 48 & 7 (Middle-Late
Variscan Nenjiang suture zone); MD—4tFH M EI 7 —F3E1114% 57 (Late Indosinian-Early Yanshanian Mudanjiang suture zone); TL-DM—%J 5 5% K
IKi 24715 (Tanlu-Dunmi large fault zone); YY—4K % —fFH@ MaHe 111 W44 (Late Yanshanian Yilan-Yitong large fault zone); 1—25f PU4C Hi1 )2 (Quaternary
strata) ; 2—FJg it 2H (Manitu fm.); 3—3# 5% 3% BB 2H (Manketouebo fm.); 4—F [ 3 (AL 5 B 45 (Early Cretaceous granite porphyry); 5—F 13 —
KB (Early Cretaceous monzoporphyry); 6—3f [ S L X N KBS (Early Cretaceous granodiorite-porphyry); 7—Mifk % i [N KBy 25 (Late Jurassic
dioritic porphyrite); 8—Hg £k & 1t £ i [N £ %5 (Late Jurassic granodiorite); 9—A 4 ¥ & ik (dioritic porphyrite dike); 10—fk 2% #f 2R #£ 5
(geochemical sampling site); 11—4FI3HRA: 2 (age sampling site); 5] a B H SCHk[14]
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a—At i} BE & 1# AL X [N K %5 (granite porphyry intruding into

granodiorite ); b—4£ & IN KA WA A (micrograph of granodiorite);
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Am—ffIN A7 (amphibole ) ; Kfs—# K (K—feldspar)
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Table 1 Zircon U-Pb dating results of granodiorite
ST p—— [ 2K LU B A Ma
26ph/A8y +lo 27ph/U +lo 27Ph/**Ph +lo 26ph/A8y +loc Pb/”U +lo 27Ph/*%¢Ph +lo
TW7-01 0.45 0.0236 0.0004 0.1703 0.0096 0.0519  0.0022 150 2 160 8 282 96
TW7-02 0.56 0.0245 0.0005 0.2015 0.0151 0.0615  0.0036 156 3 186 13 657 123
TW7-03 0.47 0.0256 0.0004 0.1815 0.0116 0.0513  0.0026 163 3 169 10 255 111
TW7-04 0.52 0.0231 0.0004 0.1518 0.0114 0.0476  0.0030 147 2 143 10 81 130
TW7-05 0.47 0.0247 0.0004 0.1758 0.0103 0.0522  0.0023 157 3 164 9 295 99
TW7-06 0.58 0.0246 0.0004 0.1729 0.0156 0.0511 0.0039 156 3 162 14 244 164
TW7-07 0.50 0.0243 0.0005 0.2000 0.0187 0.0598  0.0046 155 3 185 16 596 164
TW7-08 0.36 0.0238 0.0004 0.1645 0.0139 0.0502  0.0036 152 2 155 12 203 153
TW7-09 0.52 0.0248 0.0005 0.2854 0.0211 0.0818  0.0046 158 3 255 17 1242 106
TW7-10 0.38 0.0243 0.0003 0.1616 0.0111 0.0482  0.0028 155 2 152 10 109 121
TW7-11 0.54 0.0238 0.0004 0.1885 0.0177 0.0574  0.0046 152 3 175 15 508 170
TW7-13 0.36 0.0253 0.0004 0.3703 0.0217 0.1018  0.0047 161 2 320 16 1656 82
TW7-14 0.46 0.0246 0.0004 0.184 0.0185 0.0542  0.0048 157 2 172 16 379 190
TW7-15 0.36 0.0243 0.0005 0.1639 0.0304 0.049 0.0082 155 3 154 27 146 308
TW7-18 0.38 0.0236 0.0004 0.1746 0.018 0.0536  0.0047 150 3 163 16 354 193
TW7-19 0.47 0.0255 0.0004 0.1934 0.0162 0.0551 0.0039 162 3 179 14 415 156
TW7-20 0.49 0.0241 0.0004 0.1759 0.0092 0.0530  0.0021 153 2 165 8 327 87
TW7-21 0.47 0.0241 0.0004 0.1606 0.0085 0.0484  0.0018 154 3 151 7 118 84
TW7-22 0.29 0.0247 0.0002 0.1720 0.0066 0.0501 0.0015 157 2 161 6 198 69
TW7-23 0.55 0.0242 0.0005 0.1835 0.0102 0.0559  0.0022 154 3 171 9 449 87
TW7-24 0.49 0.024 0.0004 0.2119 0.0173 0.0635  0.0042 153 3 195 15 724 139
TW7-25 0.49 0.0245 0.0005 0.179 0.0263 0.053 0.0068 156 3 167 23 329 272
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Fig. 6 The Si0,-K,0 diagram of granodiorite

(After Reference [19])
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Table 2 Analysis result of major and trace elements in diabase from Jiangjiatun granodiorite rock body

KM P7-Yq51 P7-Yq56 P7-Yq62 P7-Yq65 P7-Yq67 P7-Yq71 P7-Yq75
Si0, 66.84 66.34 67.80 67.60 66.18 66.08 66.92
TiO, 0.62 0.62 0.57 0.56 0.65 0.67 0.59
ALO, 15.02 14.91 14.50 14.61 15.23 15.16 14.93
Fe,05 1.35 1.22 1.14 0.83 1.60 1.27 1.07
FeO 2.90 3.19 271 2.92 2.96 3.35 2.90
MnO 0.06 0.09 0.08 0.06 0.07 0.07 0.06
MgO 1.39 1.56 1.08 125 1.56 1.62 1.47
Ca0 2.05 2.76 2.60 2.76 2.37 2.96 3.04
Na,0 3.65 3.42 3.63 3.66 3.73 3.70 3.74
K0 4.05 4.20 434 4.14 3.83 3.65 3.90
P,05 0.14 0.16 0.15 0.15 0.16 0.17 0.16
LOI 1.29 1.02 0.68 0.58 1.17 0.50 0.27
Total 99.37 99.49 99.27 99.12 99.50 99.20 99.05

Rb 152 164 169 171 152 132 158
Sr 323 295 240 294 308 312 297
Ba 561 550 517 511 547 514 522
Th 17.40 20.50 23.10 18.10 20.60 15.20 20.30
Ta 0.65 0.84 0.87 0.75 0.79 0.73 0.66
Nb 7.53 8.13 7.43 7.19 7.04 7.04 733
Hf 6.08 8.98 8.34 6.76 7.45 8.15 7.99
Zr 189 290 250 203 226 259 245
Cu 22.00 28.10 32.20 21.00 16.80 14.00 21.30
Pb 22.50 24.20 33.10 27.20 21.00 17.90 28.10
Zn 63.10 73.30 90.30 64.00 57.60 57.10 63.00
Ag 0.10 0.10 0.13 0.07 0.06 0.04 0.12
Y 15.59 23.06 20.76 17.62 19.12 19.51 21.26
La 20.86 25.43 28.62 23.47 27.34 24.94 27.51
Ce 45.95 54.20 60.77 50.12 63.07 56.00 58.04
Pr 5.46 6.80 7.34 6.13 7.32 6.45 7.10
Nd 21.26 26.84 27.58 23.36 28.70 25.35 27.55
Sm 420 5.16 5.04 4.35 5.43 4.96 5.07
Eu 0.82 0.88 0.87 0.81 0.95 0.96 0.92
Gd 3.78 4.74 411 3.69 471 427 4.17
Th 0.58 0.74 0.68 0.63 0.71 0.66 0.69
Dy 3.20 4.03 3.79 3.40 3.89 3.63 3.92
Ho 0.61 0.75 0.67 0.67 0.74 0.65 0.82
Er 1.71 2.04 1.90 1.82 2.02 1.82 2.12
Tm 0.28 0.33 0.31 0.30 0.33 0.29 0.33
Yb 1.76 2.11 2.00 1.87 2.04 1.86 2.07
Lu 0.26 0.31 0.28 0.28 0.30 0.28 0.31
SEu 0.61 0.53 0.56 0.60 0.56 0.62 0.60
S REE 126.32 157.41 164.72 138.54 166.68 151.62 161.88
LREE/HREE 8.08 7.93 9.48 8.56 9.01 8.82 8.75
(La/Yb)N 8.00 8.15 9.64 8.48 9.04 9.03 8.98
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