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Fig. 1

Geological sketch map of the Huanan uplift

=B ARG AT s 2— RV s S—RRILEE s 4—Sh 3R IE s S— Il AR AR A s 6— B A RFE R T— SRR RAE R 8— T X 8

O [ATE-HEEWT R O fEIKIT R
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Group; 4—Majiajie Group; 5—Neopaleozoic granite; 6—zircon

sampling place; 7—sampling place of Majiejie Group; 8—research area; (D—Tongjiang-Dangbi fault; @—Jiamusi-Yilan fault; @—

Mudanjiang fault; @—Dunhua-Mishan fault; @—Central Xihuote fault
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*1 DREHEIETEZIWER(%)
Table 1 Major Elements analysis result of Majiajie Group( % )

Sample H A AR SiO, TiO, Al; O3 |Fe;O3T| MnO MgO CaO Na, O K.O P05 LOI Total
D127 +F _mhRAE 73.04 0.6 15.23 0. 85 0.03 0.5 0.21 0.44 3.68 0.5 4.91 99. 69
D133 AT KA 62.82 0.6 21.08 | 2.93 0. 04 1. 45 0.95 1. 96 5.7 0.25 1.7 99. 48
D134 R T RS 77.68 | 0.36 9. 74 0.25 0.01 0.7 0.01 0.1 3 0.1 7.64 99. 82

D134-2 | BuAKERH 61.5 0.9 20.16 | 4.56 0.03 0.75 0.22 0.46 6.34 0.25 4.47 | 99.64

D135-1 R A 73.2 0.4 11.82 | 2.86 0.02 0.55 0.54 1.76 2.73 0.2 5.73 99. 81

SY01-2 kA 67.82 1 17. 84 5.27 0.01 0.57 1 0. 25 4. 32 0. 04 2.16 | 100. 28

SYO05-1 | ZLH:A RIS | 62. 34 0.7 17.42 | 6.63 0.05 1.56 0.74 2. 66 5.52 0.12 2.63 | 100.37

2 DREBHBLIMUETE ICPMS FHER(X107°)
Table 2 REE and trace elements ICPMS analysis of Majiajie Group( X 107°)

[ SY01-2 SY05-1 D135-1 D133 D134-2 D127 D134
HA R TaRA | ARA R TR RS T B BoA¥RSE | TFAZSRE wRJE T RS
La 51.79 46. 91 53. 34 49.12 42.52 50. 75 50. 07
Ce 100. 5 92. 81 103.5 103. 4 85.15 106. 7 97
Pr 12. 38 11. 41 11. 44 11.57 10. 4 12.43 11. 96
Nd 47.93 44,71 45 43.14 40. 38 49. 16 47. 24
Sm 9.16 8.69 8.02 7.12 7.54 9.45 8. 64
Eu 1.47 1.48 1. 14 1.37 1.3 1.61 1. 56
Gd 7.72 7.48 7.32 5.53 6.93 8.48 7.5
Tb 1. 09 1.07 1.1 0.76 1.08 1.15 0.94
Dy 6.74 6.79 6.79 4,65 6.7 6. 64 5.19
Ho 1.33 1.33 1.39 1.01 1.41 1.35 1.05
Er 3.83 3.89 4.06 3.15 4.11 3.8 3. 04
Tm 0.57 0.59 0.62 0. 54 0. 64 0.56 0.48
Yb 3.46 3. 66 3.99 3.77 4. 38 3.78 3.13
Lu 0.51 0.55 0.52 0.52 0.59 0.48 0.42
> REE 248. 48 231. 34 248. 23 235.65 213.12 256. 36 238. 21
ZLREE/ 8. 84 8.13 8.62 10. 83 7.25 8.76 9.96

STHREE . . . . . . .

(La/Sm)x 3.56 3.4 4.18 4. 34 3.55 3.38 3. 64
(La/Yb)x 10. 1 8.7 9 8.78 6.55 9.06 10. 79
(Gd/Yb)x 1.8 1. 66 1.48 1.18 1.28 1. 81 1. 94
(Gd/Luwn 1.88 1.7 1.74 1.31 1. 46 2.17 2.23
Eu/Eu* 0.52 0.55 0. 45 0. 64 0.54 0.54 0.58

Ce/Ce” 0.93 0.94 0.96 1.01 0.95 0.99 0.93
Rb 177 280 109. 9 209. 8 305. 9 206. 3 145.7
Sr 79. 65 66. 85 36. 36 116. 3 57. 74 70. 4 22.79
Y 33.59 36. 26 38.55 24,35 34,42 35.16 29.31
Ba 533. 4 535. 4 483.8 1255 973. 4 550. 1 866. 8
Nb 21.52 18.11 15. 42 21.89 21.75 16. 25 15. 66
Ta 1.42 1.21 1.482 2.22 2.14 1.482 1.4
Zr 241.3 172.1 159. 8 233.6 189.7 229.7 138. 4
Hf 7.26 5.14 4,417 7.347 5.46 6.3 4,075
\Y 242.9 186. 3 512.5 267 204. 3 208. 4 321.6
Th 16.52 13. 8 11. 74 16. 87 15. 06 13. 45 10. 43
U 3.04 2.65 6.33 3.769 3. 64 2.783 3.71
Cr 88 86.3 87. 24 89. 87 103. 4 87.26 83.3
Sc 13.07 18. 87 12.87 14.93 18.75 12. 94 8.45
Ni 0.92 26. 66 3.316 25.21 5.046 24,478 12. 31
Co 0.3 12.06 2.09 8.156 10. 07 9.76 8.05

TCE AT oK R AL B AN FE S SIO, BT 70% 6.34%) % T Na, O i & 5 (0. 1% ~2. 66%) , CaO
Hb, HAlL ) SiO, & AE 6020 ~7020 Z i), B SiO; & — MK AN it 126, 78 Fo-F, B (B 22)
T ARl 68 3% ALO W HEREEE.NT H R B KRR OR B TR K SR X
9.74%~21.08% zZ [a], By F- 34 & & 4 16. 18%., 2.3 EETE

AL O, /Si0,=0.12~0. 33, K, O 1y & 1 (2. 73% ~ AR L oC R MR TR MK A5 R (R 2) Al L
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Fig.2 The provenance discriminant digram of Majiajie Group
(a)—4#§ Rose %£(1988) . F;=—1.773TiO;+0. 607Al; O3 +0. 76 Fe; O3 — 1. 5MgO+0. 616CaO+0. 509Na, O—1. 224K, 0—9. 09;
F,= 0.445TiO; + 0. 07 Al;O5 — 0. 25Fe; Os 1+ — 1. 142MgO—+-0. 438CaO-+1. 475Na, O+ 1. 426 K, O—6. 861; (b) — 4§ Allegre 4 (1978)
(a)—After Rose et al. (1988); (b) —after Allegre et al. (1978)
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Fig. 3 Chondrite-normalized REE (a) and trace elements (b) diagrams of Majiajie Group (after Boynton. ,1984)
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735 3 ¥ B Andersen Tom ) J5 32 ( Andersen,
2002) , A LAM-ICP MS Common Lead Correction
(ver3. 15) X HHEAT 1 8 38 45 12 1F » $ic i iy 4k 21 038
FE 2 % B Tsoplot3. 0 (Ludwig, 1994) 5€ i, B4
B R ER2E R 1o, MRS B LR 3, TEAH Y S5 5
JE PR R AR WL SCHER (Yuan et al. , 2004)
3.2 pRER

A U-Ph i 1 & (& 4) 7] LUE L 22 A4~
SOESE O A R LA T P,
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0.44) ;534 10 A~ 557° Pb/*° U 4E ¥ 41 T 557 ~
563Ma Z [i]  INACF- S 4E 8 g 560 + 2Ma, Ak A7
— WO AR S 1014Ma, R ABF 5T % B, R JA]
WA A BAAFEP ThoU & & & Th/U HAH. &
Fo A g A A Th/U A F 0.1~1.0
(Belousova E A et al. ,2002), Ifij 28 it 1% 8 4% G HY
Th/U HAH—MAGTF 0. 1, N5E 3 A LAE i, U7 I 4%
£ Th/UART 0. 1 B4 2% i g 41 CL B &
A LLE Y 4R 22 8085 A 1 B B B HLR % 3Rl T
B HA ARSI R E . I AR IR
PRAFEEATHY 504+ 2Ma B Pb/** U 4£ IR T 1E
i F R T A2 P/ U 46 iy 560 =
2Ma Y55 A1 R] RE & Al 4K B 19 B A TS 2000 0 i
1 Th/U AR T 0. 1, AT BB 2 7E J5 91722 B 4 2o A o
[F) 137 3R 1A 5% 32 BRI T 8
4 PRI AL 1

REE i H A e A5 in MM ETts® . B
MTAEAR AL A F S XU A AR RG24 1 v O
Fi A0 B9 A% 3% P (Michard , 1989) , PRt L b A28 42 43
4 40 1) REE JB 2R DU R il 28 J5U 5 79 REE 4y
fit (Humphries.1984) . #%J5 4 /) REE &% # 322 %
BF Y X & W45 (Mclennan, 1989), A it H
REE & & A DL S B9 U5 XK b 4 38 5 S AR . 4
FoR Eu i B Eu/Eu” W 7E R 100 % Hi Bk

[ 4 SRR RS BOBURL 0 AR CL AR

Fig. 4 Cathodoluminescence(CL)images of zircons

from Majiajie granite gneiss

2= 280 rb 5 A T S A7 L AT DL R RO S A
F N B BRAL IR 2 I AT AR S 00 W 5O R Y
TR MR s I AAHIERE . L RE R
ZEH R ML XA 2 R (B RS,
1996) , Bhatia 45 (Bhatia, 1983; Bhatia, 1985) %5 H
BIURLE La-Se-Th 1 Th-Co-Zr/10 = 4 31 51 [ f
U )8R AR S 5 X 3 T R T R L AR
BT M B BRI AT ATz N OF UG T B
%R (Blanca Bauluz, 2000; F 4 H/4, 2001; FfiE
HAE, 2003) . S EKERER A A RE > NE T
P b 72 SO P B0 908 i A s B A M A A K B R
MEELY L X ENCA . THCA 7 A 1E 22 Bod 2 b R
227 AR S AR B A2 JB R JBE AR PR i LA i T
R TIC 3 8 W IR DX R AR i RS B R VR AL
b AR R A R R AF A S IR T R Js R B T R A
0l P i AR L TR XA 3 T

DURUE H (Gd/ YY) AB AT LA S B 5 1 45 £ K
o R B (GA/ YD EH R T 2. 04 J5 K0k 4 452
J2(Gd/Yb)fH % /N T 2. 0 (Taylor and McLennan,
1985) . HRMERERES (GA/ Y)W fH N 1. 28~1. 94,3
R 159, /T 2.0, RETH BRSOk B TR R
wr BRbe. bEboe b oORE TR A TR A S B A
T b s B A R AR o ] L TR A
YERIE N s rh Eu R s T s Eu iR 5
7S T w3/ 3 T 9 O DXV £ 1 4
(McLennan et al. , 1993) . R EHEAH £ B 3 =
ELE ST = SN e s L A= D OV B G
3a) XK FEY) FORE T Eire. MR 1A
i (XREE) 5 La/Yb WAEJEAT 852 45 3 B 5
FERCE RIS ETURUE B R A 5 R R 2SI DX (8]
2b) 1 T FE A #E Eu/Eu’ 2 0. 45~0. 64,F34 4 0.
5S4, BRWI R Eu SR A 5 2 HA Eu ik
HIRRIE CETE R AE . 1996) o BRI Sk B SR A B 114 U
FATRE BN A .

1 Th-HE-Co (8] 6a) [ fif H . B X1 HEAF dh #8
P AE BRI 2 b e (UC) X8, 1 32 25 ¥ 4 B
76 (TOY A 758 (OC) X3, 3% 1t B o K A BE )
JRIX FZOR A ERise. 18 La-Th-Sc [# (| 6b)
A VYA i v 8 R il B 9 DX P — A il 9 TR R Bl
By IX 0 2%, o5 SS9 A XA (AR S 3 KBl
By N3 72 Th-Co-Zr/10 Bl (8 6c) . 4 K %
BORE I AE R S 9K, R HopE S R B & IR
WAL . AR IR R W] B S A R R XA 3 el
RE AT Kl & A HRAIE
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Geochemical Characteristics and Sedimentation Age of the Majiajie Group
in Eastern Heilongjiang Province, China

HUANG Yingcong” , ZHANG Xingzhou” , ZHANG Hongbin” , XIONG Xiaosong” ,
LIU Changlin” , ZHAO Liangliang"
1) College of Earth Sciences, Jilin University ,Changchun, 130061;
Bureau for Non-ferrous Metals, Nanjing, 210007; 3) Geological Institute of China . Beijing,100037;
Petroleum Plant ,Qianjiang, Hubei 433123

2) East China Mineral Exploration and Development
4) Jianghan Oil

Abstract

Lithology of the Majiajie Group, located in eastern Heilongjiang Province, is dominated by low
metamorphic argillaceous rocks. Major and trace elements analysis shows that content of SiO, is 61.5% ~
77.68%,AL0O; is 9. 74%~21.08%,K, O is 2. 73%~6. 34 % ,Na,O is 0. 1% ~2. 66 % , (La/Yb)y is 6. 55~
10. 79, Eu/Eu” 1s 0. 45~0. 64,and (Gd/Yb)y is 1. 28~1. 94. All these features indicate that the source
rock of the Majiajie Group is felsic rocks originating from the post-Archean upper continental crust which
belonges to continental island arc. The cathodoluminescence images of zircons selected from basal granitic
gneiss show that they all have a clear oscillatory zonation and good crystal shape, which indicate they are
typical of magmatic origin. The zircon LA ICP-MS U-Pb dating of spots indicates that their **Pb/***U ages
range from 499 to 508Ma and that the weighted mean age of 11 analyzed spots is 504 2Ma. This result
indicates the source rock of basal granitic gneiss is middle Cambrian in age while its metamorphic age
should be much later than middle Cambrian. Therefore, the Majiajie Group’s sedimentation started after
Cambrian. The geochemistry of Majiajie Group and geochrolonogy of basal granitic gneiss suggest that the
source rock region was probably a stable continental block which was amalgamated by the Jiamusi Blcok

and adjacent blocks during Pan-African period.

Key words: Jiamusi block; Huanan uplift; Majiajie Group; Pan-Africa period; Paleozoic
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