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The determination of Late Devonian Baogede granite in the southern
part of the Xing’an block and its significance

LI Meng-xing
(Shanxi Institute of Geological Survey, Taiyuan 030006, China)

Abstract: Zircon U-Pb dating and geochemical characteristics of Late Devonian Baogede granite in the southern
part of the Xing’an block were studied and its petrogenesis and geological significance were discussed in this paper.
The rocks are composed of quartz monzonite, monzonitic granite and granite porphyry. Zircon U-Pb dating results of
syenogranite and alkali-feldspar granite are 368+1 Ma, 364+1 Ma and 355+1 Ma respectively. indicating that they
are the products of magmatic activity in the Late Devonian to Early Carboniferous period. (Na,0+K,0)=7.62% ~
8.82%, K,0/Na,0=0.93~4.21, characterized by full high alkali content and high potassium. A/CNK=0. 95~
1. 20, suggesting metaluminous to weakly peraluminous rocks. They belong to the high-K calc-alkaline series I-type
granites. They are low in total REE (83.60x10°°~163.40x10°°), and the negative europium anomaly is medium
(8Eu=0.34~0.78). They are rich in large ion lithophile elements (Rb, Th, K) and light rare earth elements,
and have suffered from different degrees of loss of Ba, Sr, P and Ti elements. The Baogede granite was formed in
an extended environment of the active continental margin, and ts formation was related to the Paleo-Asian Ocean.
Key words: Xing’an block; active continental margin; Paleo-Asian ocean; Late Devonian; I-type granite;
petrogenesis
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Tectonic sketch map of the eastern Xing-Meng Orogenic Belt(a, after Xu Wenliang et al. , 2019) and simplified

geological map of the Baogede granite (b, after Shanxi Institute of Geological Survey, 2011) o
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Fig. 2 Microscopic photographs of the Baogede granite ( crossed nicols)
a—fE R BEA SRR 2 SCR G 5 b— —RKAEK A WA TORLAE R 451 ; e — —RAERK B I SCR A ; Ks—HK A5 Pl—fHC A5 Qu—ATE

a—granite porphyry exhibiting graphic structure; b—monzonitic granite exhibiting granitic structure; c—monzonitic granite exhibiting graphic

structure ; Kfs—potash feldspar; Pl—plagioclase; Qtz—quartz
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R2 OREBEEREETE(wy/ %) HETLE(w,/107°) HHER
Table 2 Major (w,/ %) and trace (w,/107°) elements compositions of the Baogede granite
e e B ZRIERA Ao KA
o PM403-15 PM403-16 D4796-1 PM404-9 PM403-12 PM403-13 PM403-14 PM404-26 PM404-28 PM404-21 PM404-22
Si0, 76.98 78.24 71.16 69.21 76.01 76. 18 77.83 74.20 78.21 66. 67 67. 60
TiO, 0.18 0.14 0.36 0.55 0.20 0.26 0.15 0.23 0.20 0.69 0.57
Al, 04 12.34 11. 67 14. 45 14. 80 12.90 12.49 11.90 13.55 11.20 15.09 15.43
Fe, 05 0. 64 0.56 1.92 1.55 0.87 0.62 0.61 1.46 1.13 2.01 2.09
FeO 0.35 0.12 0. 40 0.98 0.23 0.33 0.18 0.28 0.23 1.95 1.23
MnO 0.05 0.02 0.08 0.08 0.03 0.01 0.03 0.05 0.03 0.13 0.09
MgO 0.16 0.08 0.46 0.72 0.17 0.26 0.14 0.20 0.12 1.38 0. 88
Ca0 0.15 0.21 0.97 2.41 0.89 0.24 0. 31 0. 66 0.25 2.62 1.83
Na, O 3.42 3.57 4.25 3.63 2.96 1.61 3.21 4.08 2.76 4.04 4.20
K,0 4.77 4.71 4.51 4.78 4. 66 6.78 4.87 4.24 5.03 3.77 4.62
P,04 0.02 0.01 0.08 0.14 0.02 0.05 0.02 0. 06 0.05 0.17 0.13
H,0" 0. 68 0. 47 1.08 0.87 0. 80 0. 86 0.53 0.73 0.56 1.17 1.00
CO, 0.11 0.07 0.09 0.07 0.09 0.11 0.07 0.09 0.04 0.07 0.11
A 99. 85 99. 87 99. 81 99.79 99. 83 99.8 99. 85 99. 83 99. 81 99.76 99.78
K+Na 8.19 8.28 8.76 8.41 7.62 8.39 8.08 8.32 7.79 7.81 8.82
K/Na 1.39 1.32 1.06 1.32 1.57 4.21 1.52 1.04 1.82 0.93 1.10
A/CNK 1.12 1.03 1.06 0.95 1.12 1.20 1.07 1.08 1.07 0.97 1.01
NK/A 0. 88 0.94 0.82 0.75 0.77 0. 80 0.89 0.83 0.89 0.71 0.77
o] 1.97 1.94 2.71 2.68 1.75 2.11 1. 87 2.21 1.72 2.55 3.13
DI 96. 21 97.54 90. 16 83. 80 92.28 94. 86 96. 26 92.93 95.97 78. 41 84. 10
FeO" 0.93 0.62 2.13 2.37 1.01 0.89 0.73 1.59 1.25 3.76 3.11
FeO"/MgO 5.79 7.80 4.63 3.30 5.96 3.41 5.21 7.97 10.39 2.72 3.53
Mg" 23.65 18.85 27.99 35.35 23.25 34.46 25. 66 18. 46 14.73 39.78 33.75
La 18. 00 30. 80 23.60 32.40 28. 60 33.30 21.50 32.00 32.00 25.00 27.00
Ce 38.40 55.40 56. 00 63.00 62.30 73.40 49. 60 56.50 67.00 53.00 62. 60
Pr 4.18 7.28 5.94 7.85 5.86 7.36 4.98 8.07 8. 13 6. 81 7.15
Nd 13. 80 24.50 21.20 28.90 19. 80 24. 60 16. 50 30.20 28.90 25.70 26. 50
Sm 2.16 4.40 3.94 5.29 3.26 3.82 2.60 5.71 5.70 5.19 5.11
Eu 0.26 0.46 0.70 1.19 0. 46 0.49 0.39 0.84 0.72 1.22 1.18
Gd 1.73 3.46 3.43 4.08 2.86 3.04 2.11 4.62 4.75 4.12 4.16
Th 0.29 0.57 0.54 0. 66 0.41 0.44 0.33 0.83 0. 88 0.67 0.71
Dy 1.59 2.78 2.97 3.36 2.11 1.91 1.62 4. 68 5.38 3.49 3.79
Ho 0.33 0.53 0. 60 0. 65 0.42 0.38 0.32 0.96 1.12 0. 67 0.75
Er 1.08 1. 66 1.83 1.95 1.37 1.20 1.06 3.06 3.40 2.01 2.26
Tm 0.19 0.27 0.32 0.30 0.22 0.18 0.18 0.54 0. 60 0.32 0.38
Yb 1.35 1.90 2.27 2. 14 1.63 1.29 1.35 3.78 4.22 2.16 2.61
Lu 0.20 0.26 0.33 0.31 0.23 0.19 0.20 0.55 0. 61 0.32 0.38
Y 9.50 15.70 16. 60 17.70 12. 80 10. 50 9. 80 25.50 31.30 18.70 20. 80
SREE 83. 60 134.30 123.70 152. 10 129. 50 151. 60 102.70 152.30 163. 40 130.70 144. 60
LREE 76. 80 122.70 111. 30 138. 60 120. 20 142.90 95.50 133.30 142. 40 117.00 129. 60
HREE 6.80 11.40 12.30 13.50 9.30 8.60 7.20 19.00 21.00 13. 80 15.00
IL/H 11.35 10.73 9.06 10.30 13. 00 16. 57 13.34 7.01 6.79 8.51 8.62
(La’Yb) y 9. 60 11. 61 7.45 10. 85 12. 56 18.52 11.40 6.09 5.43 8.32 7.42
(La/Sm) y 5.38 4.52 3.86 3.96 5. 66 5.63 5.33 3.62 3.62 3.12 3.41
(Gd/Yb) 1.07 1.51 1.25 1.57 1.45 1.95 1.29 1.01 0.93 1.58 1.32
dEu 0.40 0.34 0.57 0.76 0.45 0.42 0.49 0.49 0.41 0.78 0.76
Cr 3.66 1.67 7.50 10. 10 4. 65 1.63 3.77 3.10 4.13 7.92 7.38
Ni 14.50 11.30 10. 80 11.90 9.27 8.09 14.70 7.62 12.20 13.30 10. 90
Rb 131 115 107 133 105 187 131 83 113 107 125
Nb 14.50 11. 60 15. 60 11. 80 11. 80 18. 80 11.50 14. 80 17. 60 11.70 13.00
Ta 1.71 1.27 1.92 1.15 1.59 1.24 1.68 1.67 1.92 1.35 1.37
Th 10. 50 10. 00 13.70 10. 60 11.40 8.56 9.74 7.42 13.50 11. 00 11. 60
Ba 282 124 736 718 604 607 228 563 579 671 768
Sr 71.30 44.30 278.00 425.00 137.00 324.00 74.30 105. 00 96. 60 575.00 550. 00
ZIr 119 100 173 226 129 111 84 205 226 199 268
Hf 4.46 4.24 5.56 6.17 4.14 3.41 3.06 6.56 6.70 5.70 7.30
Nb/Ta 8.48 9.13 8.13 10. 26 7.42 15. 16 6.85 8. 86 9.17 8.67 9.49
t,,./C 773 752 792 801 779 773 741 814 829 789 821
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WHIEOUT  BRAE 5 A/CNK JEX 4 1.S
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B AR LT A 4 A s A R
B AR, SUR PR Rl (2428 PO 153 5
L(HFSCRE, 2019) , THIZ4EA W RIS e S5t
Hu BT SR QI A IR IE S W, AN . dE Gl D B
P2 AT A KL (346 ~ 335 Ma, 2848 i 4%
2020) , RBA e AERE INK A (331 Ma, ©X 2455,
2010) , DAL UaBH o st s BT 7E AR Ll B
VLRI G AR PUBE R C &M G, M
Hh R Y 7R S Il X B B e Pk B T B IS 7
M A Bl 9 /N P - BRI R AL (Xdao et al.
2003; S, 2016; K H S, 2018; PSR4,
2019) , BEAR LIV A A8 it e A o R AE MR R A A
o IR BR IR o af 2 L 9H 127 X mT LR
A 9 25 2R A AR B 125

WA R AE KBS KA R A A K
3 FATEA N, S —E BRI 1Y T RIAE A
o HAKRETREAILER (Rb . Th K) &, &R
JCE (Ti Nb Ta) AR FEJE 7 A RFAE, 72 Nb - Y
Rb — Y+Nb .Rb — Yb+Ta 143 &l LA St JL-F-#V% 7F
T KIIRAE 5 X (B 10a,10b  10¢ ), i 78 T JC I
IR SRSk e A PR s (P SCEL AR, 2012) , fE
Th/Yb —Ta/Yb Th/Ta — Yb ) & I f#e 148 540 A A
XPE HE— 2 on T 0 S R 47 K R AE
(B 10d,10¢) , £ R, — R, ¥ 3& E R o34 o3 &
R, ATl L TR 0 Bl Bt i1 A < Y
SEIC X (L 10f) | 57 HIR BT Rl iy A0 ot g 30
PR, 25 b, GRS 8 R BT 1 3l R i i 2
IRBE UG b S B AR 1L g AR o T e i
Yy, [RIE A 25 AR 114 44 i T 5% S 7 B AR L3 A
Hr T 368 ~355 Ma, i —25 4l 25 T BRI A 1)
BRI AR 245 Ly bk ) iy AR AR 3
AEHR AL T 35 0 SR Al

(1) s ARl a o KA T RKIER A &
AERIBE A A, 854 U-Pb 4E 320 510 368+ 1 Ma,
364+1 Ma . 355+1 Ma, JpHG I 75 A7 ot s 30 25
TGS = 4

(2) ‘AREA S RE W H S R85t
FRIIRRIE  # HoC AWK, 046 58 45 M
KRBT HEAITTE (Rb Th K) B 0%, A
FEEE 54 Ba St . Ti & P 4EI0 R, N BRE5B1: R 51

B9 1AL B A

(3) FHRIE BT IE sh KB 2, Mol )E 3 230
e 7=, B DABOAR Ll ¥ Z & N B T 368 ~
355 Ma,,
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