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Characteristics of the Late Carboniferious post-orogenic Dayinhe intrusion
in the northwest of the Xiao Hinggan Mountains and their
geological implications
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XU Feng-ming” and LI Shi-chac®

(1. China University of Geosciences, Beijing 100083, China; 2. Shenyang Geological Survey Center. CGS,
Shenyang 110034, China)

Abstract: The Dayinhe intrusion, located in the northwest of the Xiao Hinggan Mountains, is mainly composed
of alkali-feldspar granite and syenogranite. Zircon U-Pb age obtained by LA-ICP-MS analysis of the alkali-
feldspar granite is 304.4 £ 1.3 Ma, suggesting that it intruded in the Late Carboniferous period rather than the
Late Jurassic period as proposed before. Petrochemically, the Dayinhe intrusion is characterized by high Si, Na,
K and low Ca. It is enriched in Rb, La, Th and depleted in Ba, Sr. Nb, Ta, Zr, implying the effect of plagio-
clase as the stable residual phase in the magma source. Regionally, the Dayinhe intrusion, together with the
Shierzhan, Xinkailin, Longzhen and Zhalantun granites that share the same petrologic and geochemical charac-
teristics, forms the Late Carboniferous post-orogenic I-type and A-type granite belt in the Da Hinggan Moun-
tains, implying the end of the collision and orogen between the Hinggan block and the Songnen block and the
beginning of post-orogeic extension in this region.
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Geological sketch map of Hongyejia area a and regional geological map of the Xiao Hinggan Mountains b
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Fig. 2 Microphotographs of alkali feldspar granites from Dayinhe intrusion
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a—alkali-feldspar granite composed of perthite Pth quartz Qtz microclines Mic and a little plagioclase Pl  quartz assuming undulated ex-
tinction and perthites assuming weak sericitization the secondary sericite formed in fractures and contact surface of the mineral b—syenogranite
composed of perthite Pth quartz Qtz microclines Mic plagioclase Pl and biotite Bit in which quartz assumes undulated extinction

plagioclase assumes intergrowth with microcline and part biotites show chloritization

HZTWO05
3 X ZD1003

Pb



66 32
Finnigan-MAT ELE-
MENT I ICP-MS oo
ICP 0.99 L min 0.0341 335 Ma
13.00 L min 1350 W 0.85 5 0.052F
L min 2\ 0.050 f
MS 0.8 mm § 0.048}
300~10 000 0.046 1 N HTEEE
304.4+ 1.3 Ma,
0.044 | MSWD=027, n=11
U-Pb 0‘043,29 031 033 035 037 039 041 043 045
207pp, /2357y
GPMR LA-ICP-MS A U-Ph
GeoLas 2005 ICP-MS  Agilent 7500a Fig. 4 U-Pb concordia diagram of zircon from Dayinhe
Hu syenogranite
2008 Liu 2008 2010 U-Pb 42
Isoplot
Ex-ver3 Ludwig 2003 5 Si0, =
74.02% ~ 78.03% K,O=4.71% ~4.90%
4 K;O Na,O 1.25~1.26 TFe, O3 MgO 12.29~
25.18 Ca0O=0.22% —0.23% MgO =
4.1 LA-ICP-MS 0.07% ~ 0.11% ALO; = 11.93% ~
12.73% AR =3.98~4.25 AR - SiO,
150 pm 1.5~3 A CNK=1.02~
3 2105 I
L Thy SREE  149.30 X 107 ~
0.25~0.63 0.4 209685 10-6
wp 251 332 sy La Yb y= 12.05~17.16  La Sm y=5.10
T & ~529 Ho Lu x=0.80~1.02
MSWD=0.27 SEu=0.1~0.18
1 335 Ma 2°ppb 2¥U Eu Rb La Th U
4 Sr Ba Nb Ta Zr
206pp 28y 285~305 Ma 5
4 Ed" SPt Ca”
Ca®*
Ab
An
5
3 U-Pb

Fig. 3 CL images of dated zircon from Dayinhe intrusion

40 Ar_39 Ar



67

S o
=X

U PO AL B R A 2% 38 L5 35 VR A AR AR B Ml iR

N
7N

7N

€ 70€ 8 4% 7006'0 OSIC'C PO0G'C €8V0'0C  9O0I6°C  LSLE'G  9T00'C 9SG0 970 Sy 961 ST CCSOMIZH
£ 70E 8 LOE £006°6 ¥SI0'0 70000 €8Y6°0C COI6'0 0¢Se’0 9TI060'C  6CS0'0 v '0 66¢£ o1 o 1T SO0-MIZH
g 16€ & 01e £006°0 9vIB'0 PO0B0'C 8LVG'0C 8800'C 89SE'0  ¥IBG'0 6£S0°0 £9°0 1849 Ve £ 0 C0-MIZH
£ £0E 8 LBE £006°0 PSIG'0  PO0BB'0C CT8PB'0C  8OIG'0 TEse'6  91006°6 0¢€S6'0 LS8 CLE 11C c 61-CO0-MIZH
4 70E 6 0rE £€000°0 O9vIB'G PO000'C  €8¥0'C  6TI6°C 99%€'0 810G PESB'O L0 SOy 161 4 81-C0-MIZH
€ 70¢ 45 82¢ 006’6 SCI6°6 900606 £8V0'C 069160 TI8°0 ¥200°6 CTLSG'O 60 861 01 45 LT-SO-MIZH
14 S0E £l 90¢ 906666 9CSI6'6 906000 ¥Sr0'0 €L16°0 81S€'0 SB0'0  97S0'0 90 SS1 SS 6 91-C0-MIZH
< 70E L STE £€000°6 TSI0°6  P00GC E870°6  9600°0C e9E 0 S166'6  £vS0°0 670 697 ez, 8¢ ST-S0-MIZH
€ So¢ 9 70E £006'0 O0CI0'6 POBB'GC  Pv8YO'6C  PBOG'C 88PE'G  E€1060°0  0TSG'0 9% 0 114 92¢ 6C PI-S0-MILZH
4 90¢ L £0€ £0006°0 8VIG'0 ¥O0BO'0O 98WB'0  S606°C €LPEC  PIBO'O  9TIS00 W' 68S e e £1-C0-MIZH
€ £0¢E 8 11e 700060 6vIB'G S006'C <800 60I06°C 6850 LIBB'G 6¢S0°0 SC'0 Sie 8L L1 I S0-MIZH
£ SEE L 0te 7006°0 CLIG'6 S00B0'C PvecC0  S6006°0C  Se8E0 €160°0  LISGO 00 168 ST 159 TT-S0-MIZH
€ S6E 8 LOE 7006'6 O0CSI6'0 S000'6C ¢80 OII0'0 TeEses  LIBG'G 6200 1€°0 98¢ 611 (e d 01-CO0-MIZH
€ 76C 01 80¢ 7000°0 9vIB'G S000°C  LO9YG'0 CE'd  PvPSE'G  0T00'0  LPSO'O 650 44 eel £l 60-C0-MIZH
€ LO€ 8 70E £006'0 9vIBG'6 S000'C 88Y0'G  8BOIG'G  06vE’0 9T160'C 8ISG'O 70 SEv 061 ¢ 80-CO0-MILZH
€ S6E 1T 9gE S006'0 GSSI6'6 900600 S8WB'0  LSIB'G 9I6£°C €700'0C L8SO'O €70 S61 78 1T LO~SO-MIZH
€ SOE 01 96¢ 006’6 SPYIB6  ¥OBO'O  S8PO'0 LETIG'O  PISEG 0C00'0  €7S0°0 8C°0 16C 8 91 90-CO0-MIZH
€ 90¢ 8 SIE 7000°6 €CI6°6 S000°6 S8rG'0  €0I6°0  6¢9¢°0  SI00'6 CTvS0'0 0v'0 S6¢E 091 @ SOCO-MIZH
£ S0E 6 11€ 70060 PCI6'6 SO000'0C S8PG'0  8IIB'0 LBSE'G 810600 LESO'O €70 S6C 8¢l L1 70-CO0-MIZH
& $8¢ 01 60¢€ 70060 €SI6°6 ¥OBO'0 CTSPO'0  €E€I6°0  CSSE0 €700°0 ¥LSO'O 050 £2C 11T £l £0-C0MIZH
14 90¢ 6 SOE S006°'0 65100 906660 98¥0'0 ETI00  60SC'0  61060°0 8TSB'0 €70 cle 06 48 20 C0MIZH
4 S6E 8 80¢ 7006'0 PSIG'6 POBB'C S8WO0 10I6°6 8€Sc'¢0 ST00°C 62S0'0 1$°0 £y €1e ST 18-S0-MILZH
T Ngge/Idoge 9T Nigee/Idioe o1 ULegz/Idger °1 Nigezr/Id ooz ! Nigez /I 4 1 Adoge/Adsee  Nger/Mleez gz Ulege ad .
W/ BHEDE 5-01/%m s
ANMuRISouds yuIse(] Jo S)nsax [ednsfeue qJ-N uedsiz SIN-dDI-V1 T 2I9e],
EHRLED S W0 T8 WOV EMPATHESR 1%



68 32

2 L4 % -

wy 107° 2004

Table 2 Major element wy %  trace element and

REE compositions wy 10~ ¢ of Dayinhe syenogranite 2005 2007
ZD1003 HZTW-05
SO, 78.03 74.02 ° 2009
TiO, 0.10 0.16 2010 2011 2011 Wu
31;(83 . e etal. 2011 2011
MnO 0.04 0.09 - -
MgO 0.07 0.11
Ca0 0.22 0.23
Na,O 3.76 3.88
K,O 4.71 4.90
P,0s 0.01 0.02
LOI 0.34 0.53 2011 2011 Wu ez
TOTAL 100.17 99.74 al. 2011
AR 4.25 3.98
ACNK 1.02 1.05 NNE
Sc 2.96 4.41 - -
Cr 2.82 16.60 _
Co 0.02 0.58
Ni 1.95 0.86
Cu 4.99 3.34
Zn 25.43 85.60
Ga 17.03 17.90. Rb Th U La Sr Ba
Rb 107.20 100.00 Nb Ta Zr Hf Ga
Sr 11.46 41.00 E
Y 16.91 19.50 u
Zr 148. 86 109.00
Nb 15.13 10.20
Cs 2.31 1.36
Ba 7910 217.00 Nb-Y Pearce et
Hf 4.76 3.28 al. 1984 -
gz 1(2.9894 1(14(;70 R - R, Bachelor and Bowden 1985
Th 12.77 11.20 6 A
U o o Whalen ez al. 1987 I
Ce 67.24 84.50 A 7 A
Pr 734 1140 Nb-Y-Ce Nb-Y-3Ga
Nd 24.92 39.30
Sm 4.14 6.57 Eby 1992 Ay
Eu 0.13 0.36 8
Gd 3.31 5.37
Th 0.47 0.83 I
Dy 2.77 3.94 I A,
Ho 0.57 0.72
Er Lo 5 00 2000 Wu 2002
T 0.31 0.31 2011 290 ~ 260
Yb 2.02 2.17 Ma A
Lu 0.32 0.31
SREE 149.3 209.68 - - A
SEu 0.10 0.18
La Yb y 12.05 17.16
La Sm x 5.29 5.10 A
Ho Lu y 0.80 1.02 A

(1) . 2009. 1:25
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