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Abstract: In order to study the tectonic setting of the Early Triassic of the middle of the Greater Xing’an Range, the volcanic
rocks of Lower Triassic Hadataolegai Formation was studied by field observation. Respectively, the main elements and trace el-
ements were analyzed by XRF and ICP-MS. The results show that the volcanic rocks are a series of calcareous series rocks with
high Sr, low Yb, Y and high Sr/Y ratios, showing geochemical features of O-type adakites are related to subduction of oceanic
slab. we suggests Paleo-Asian Ocean collision along the line of Silumulon River-Changchun-Yanji which activated Hegenshan-
Nenjiang-Heihe structural belt in Early Triassic. The collision pushed the young crust to subduct northward along Hegenshan-
Nenjiang-Heihe line. The residual Paleozoic oceanic crust are advanced to the deeper mantle melting and then the Hadataolegai
Formation adakites were formed. At the same time, the Laolongtou Formation that is lacustrine clastic sediments was deposited
in the intermountain basin.
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Fig.1 Distribution map of Lower Triassic stratain in the middle of the Greater Xing’an Mountains
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Fig.2 Micrograph of volcanic rock from Hadataolegai Formation
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Table 1 Geochemical data of Hadataolegai Formation volcanic rocks

k5 B1096-1 B1101-1 B1102-1 B2018-2 B2068-1 B2073-5 B3079-1 B6002-2
HE O AL ORZ LS KRZWE ZREy SE O R S Ll HARICE  EAZINE  MINEA LA
SiO; 60.20 63.10 62.90 64.50 63.0 58.60 56.15 59.90
Al; O3 17.00 16.10 15.75 16.60 15.90 16.20 18.00 15.70
Fe; O 5.20 2.75 3.04 3.74 3.76 4.54 6.34 3.50
FeO 1.30 1.95 2.05 0.65 1.15 1.65 0.34 2.04
CaO 1.46 3.95 2.67 2.70 3.22 5.42 3.52 3.79
MgO 2.52 2.13 2.04 0.76 2.46 3.60 3.64 2.84
K. O 1.78 3.24 4.22 2.93 4.40 2.94 2.38 3.98
Na; O 6.91 3.96 4.22 5.32 3.35 4.29 6.19 4.98
TiO: 1.05 0.78 0.76 0.56 0.66 0.83 0.98 0.86
P> 0; 0.34 0.28 0.28 0.22 0.21 0.29 0.39 0.33
MnO 0.08 0.065 0.076 0.089 0.062 0.100 0.085 0.082
LOI 1.82 1.24 1.46 1.69 1.32 1.14 1.72 1.42
Cu 89.80 24.10 25.60 9.08 67.20 59.30 15.00 42.70
Pb 18.3 16.2 17.4 14.9 23.3 19.8 11.2 26.4
Zn 84.6 75.0 73.7 78.8 66.7 74.6 59.0 67.8
Cr 128.0 61.5 63.9 14.5 49.9 112.0 75.6 92.8
Rb 13.6 61.9 90.5 51.6 91.1 42.7 16.2 48.2
Mo 0.57 0.70 1.29 0.17 0.39 0.42 0.15 0.64
Sr 459 875 1 000 684 916 1410 1 960 604
Ba 619 1020 1 260 1620 946 1010 1 240 1460
Nb 4.66 6.51 6.28 6.64 7.19 4.36 2.62 7.90
Ta 0.40 0.43 0.45 0.40 0.49 0.36 0.18 0.56
Zr 168 214 209 238 283 159 112 310
Hf 4.48 5.46 5.41 6.16 7.79 4.32 3.26 8.61
U 1.40 1.37 1.39 1.39 3.74 1.92 0.30 3.84
Th 2.55 4.96 4.80 4.43 16.10 7.10 4.08 14.00
La 25.6 31.9 33.5 26.2 40.2 34.1 38.0 44.6
Ce 60.9 61.3 62.3 55.4 83.3 72.8 71.2 82.4
Pr 7.48 7.61 7.76 6.86 10.10 8.93 12.00 12.80
Nd 30.6 29.5 29.5 27.3 38.0 35.9 50.4 51.0
Sm 5.59 5.06 4.87 4.98 6.22 6.11 8.52 8.63
Eu 1.59 1.49 1.54 1.79 1.46 1.77 2.52 2.20
Gd 4.41 3.96 4.02 4.21 4.73 4.71 5.64 6.08
Th 0.58 0.54 0.54 0.65 0.68 0.64 0.70 0.82
Dy 2.93 2.32 2.39 3.51 3.04 2.68 2.66 3.62
Ho 0.54 0.44 0.42 0.68 0.57 0.48 0.42 0.64
Er 1.50 1.13 1.09 1.92 1.60 1.38 1.11 1.82
Tm 0.20 0.16 0.15 0.30 0.24 0.19 0.14 0.26
Yb 1.30 0.92 0.99 2.07 1.56 1.18 0.88 1.69
Lu 0.20 0.15 0.16 0.34 0.23 0.19 0.13 0.26
Y 13.6 11.4 11.6 18.4 16.0 12.9 11.4 17.2
Mg* 54.68 50.31 62.49 61.39 64.83 43.15 52.58 55.77
4 4.39 2.58 3.58 3.17 3.00 3.35 5.59 4.75
A/CNK 1.07 0.94 0.96 0.99 0.99 0.81 0.94 0.81
2IREE 157.02 157.88 160.83 154.61 207.93 183.96 205.72 234.02
0Eu 1.20 0.82 0.98 0.93 1.01 1.06 1.02 1.11

18800 H 2.58~5.59.A, 05 F A 15.7%~18% . A/ 1.05%.FeO, T 4.39% ~6.68% Z [H].

NCK 4 0.81~1.07,F-35 4 0.94, A 55 i 5 4. MgO Wy 35 B 40 5 2L KL R o A7 B il AR A
BN 0.76%~3.64% . Mg” i 42.9~52.8(5 A —1F M o7 KN AESE HE TS ERTR
GRS AL RE SR 25.23), TIO, & A F 0.56% ~ Nb.Y.Zr.Ti 9 Nb/Y-Zr/Ti Ff# (& 3). )\ Nb/Y-



%12 M ZEA R AF R 22U rh B R =ttt O BUBRIA 5 19 0 0 B H Rt 3 2 L 2121

0.500

Wil

GLES
ﬁ A
E;_ W H

Zr/Ti

0.005

Bk

ZRH zicn| bk

0.001 I I 1
0.01 0.10 1.00 10.00
Nb/Y

B3 K262 rp By b X R = 5 iy 3k B 55 4 ks
Nb/Y-Zr/Ti & f#
Fig.3 Nb/Y-Zr/Ti Diagram of volcanic rock from Hadata-

olegai Formation in Early Triassic in the middle of
the Greater Xing’an Mountains

JiE K 4l Pearce(1996)

Zr/Ti Vfif AT LU H i ok B 8 55 20 K g 32 2 AR
P IlE — L& A T A A B ) a5 41 ko
v B AR A T EL A R 43 R R VR A I B P
DX 3, AU SR FH 3 2 M 55 19 @5 3 58 e 2 Th, Ta HAi
Nb.Zr Z [6] ([ ff o B i 3L 25 A0 &R 50 N AFM &
fit (Bl 4a) \ Th-H{/3-Ta Ef# (& 4b) . Th-Hf/3-Nb/
16 B (# 4c) . Th-Zr/117-Nb/16 &l fi# (K& 4d) 7]
DL H 0 35 B 8 35 20 KL 5 TG — 191 A1 b S5 7R A
P 2R 5 1 A A

W 3K Bl B 55 21 LA 1) STO, W T R i o (&
5).ki& SiO, S, CaO.MgO . TiO, P, O; .
FeO, 1y & U B AR, H i FeO, . MgO.TiO, % &
(ARG 7~ T VA A5 R BB ) RN BR R Gk
Iy B4 S AE R R A, CaO 55 4 A0 B AR ) 3= B 45 R
TR AR R A R S B A L P Os B
Y BEAR D48 7R T 85K A 43 B 4 .

Wk MR 35 A kO A B RS+ AL 2 REE b
(154.64~ 234. 02) X 10°%, 2 LREE/> HREE %
3.82~7.91.(La/Yb)y fHA" T 8.53~29.11, % & i +
Iy SR .0Eu A T 0.82~1.20,F {4 1.02, Jo B
% Eu 5. (La/Sm) s fES T 2.81~4.33, (Eu/Yb)y
HATF 2.46~8.14, ULHIER (T + PN o018 o 45,

TR T Kk I SR (I 6a) , M 35 B 0 35 20 il
HIRA TS T E Nb, Ta, B # P.Ti, &
TP RE IR T Ze Th MW B8 & K& FEA
JGE K.Sr.Ba.Pb.# 4 70 2 1 £ORL B A 5 L B i
(61 R B oy A i o S A i B LR

Th Nb/16  Th Nb/16
B4 R0 rp B bt DX W 35 Wiy ) 55 40 X1 i

Fig.4 Diagrams of rock from Hadataolegai Formation in the
middle of the Greater Xing’an Mountains

a.AFM [ fi# sb. Th-HI/3-Ta [ fif ; c. Th-HI/3-Nb/16 [¥l i ; d. Th-Zr/

117-Nb/16 it s AEM [E it 4 Trvine and Baragar(1971) ;b.c.d [ fit

i Wood(1980) s WPAL ML 4 B 1 % 2 s WPT. AR N 4 BE X 34 5

TAT. 5 3R 4 58 2 R4 E-MORB. & 4 B 8 LK i % s N-MORB. IE

W PR LA TAB R MK B s CABAS B X

AU KA A AT SR A A
4 g

4.1 MIEEHEAN LSRR K

Wy 3% B 8 55 20 L A Y BE R B D o e 2 v
M 4 Dictyostriaca-Rhyssestheria 4, %6 )5 &
VL BRI #0578 7 01 58 i sk i A5 (2006) B T3 FFEZ
F ] JSORE 27 e b BT 5 i LKL AP R A e
5B AR WS BT RS ik M E N izl A W A
B GBI A LN 52 AR R SRR 2 0 g O
TR A6 1 1) L = % 1 b 2 2 B AT LG R 8 A B b BT
W PEHFSE T T AKLL (2005) %558 T B AL L Calam-
ospora-Lundbladispora-Alisporites H & N F;
B o L Verrucosisporites-Lundbladispora-
Chordasporites &5 LR . BFR N R =F it N5
TOE A DA I G X B R A B A
AR Y M Cyclogranisporites, Laevigato-
sporites, Leitriletes s Cibotiumspora u] 5y By B E
B =& i 2 X L.
42 WBIZEHEFANLENEEFER

Wy 35 B 8 5 20 L A TR I A SR 2 A



2122 HERBLY:  http://www.earth-science.net 42 &

ALOs 5l 9 CaO MgO . P20s
18 1 . e 0.8
° 4 T . e or
o
17 ° . 0.6 -
o ° 3r . Ar Se . PN
. . .. [
6r o . ; X * s o '; 0.4 © e
. Ta L4 ~u®
IS v v 0 0 1L T R L L ®l 02l 1 1 1 | lele
° 7E ® A ° °
41 KO « * Na:0 TiO: Tre . FeO:
. 6 ° o
3¢ . . L4F - 6 ...
. . ° R
2r ® e * 1.0 - e 0 r 3
° . . ‘8
I 4k : . *tThe |4 h
L2N
0L ) | | 3L | | . 0.6 | | o 3L | | |
52 56 60 64 52 56 60 64 52 56 60 64 52 56 60 64
SiO: SiO: SiO2 SiO:

5 K242 04 rh Bt X G 35 B 0 55 40 K L Harker 1B
Fig.5 Harker Diagram of volcanic rock from Hadataolegai Formation in the middle of the Greater Xing’an Mountains

250 BUUE ST N SN IR DX DXl 5 A A

10° }
@ 10
o 2
5 g
£ 10°F 210
3 z
g E
g E
—§ 10' = 10'
: £
v A i 3
w2 Pr  Pm Eu Tb Ho Tm Lu oo (G Ba, U Ta La Pb, Sr Nd Sm Ti Y Lu
Ce Nd Sm Gd Dy Er Yb Rb Th Nb K Ce Pr P Zr Eu Dy Yb

[ 6 R 26220 v B il DXy sk W ) 5 20 K L 2 1 i
Fig.6 REE partition pattern graphs
a. i T F e A4 2 BioRE 5 A B oE AR (B HE Boynton(1984) 5 b. 6 ik 70 2 Wk W9 8], 5L 4 b 1&g A o AL (B 4% Sun and McDonough(1989)

R2 RIEBHZHANUESRERERFELR

Table 2 Comparison table of characteristics of adakites and volcanic rock from Hadataolegai Formation

B3k 5 REAE (D WA I B ) 5 4 K L
HEHAH LA B U LA B U
R/E R REGHANGHREF+HEL REA+ANA BB +HEA
SiO, FE (10 %) >56.00 61.04
AL Os FH(1072) >=15.00 16.41
MgO & (1072) <(3.00(fR > 3t 6.00) 2.50
Mg* ~50.00 45.08 (Gl B — R4 75 A AL R S 47.91)
Na; O 5 K, O X & Na, O>K,0 Na, O>K,0
Na, O 5 (10°2) 4.0+ 4.9
K:O & (10 2) 1.00~2.00+ 3.23
Sr i (107%) =>400.0 988.5
Yb & (1076) <1.90 1.32
Y &0 %) <18.00 14.06
Sr/Y =20.00~40.00 75.94
La/Yb =20.00 28.14
Zr/Sm >>50.00 35.46
[ 7E ST Nb,Ta.Zr Hf, Ti.P 54 Nb.Ta.Zr.Ti.P 5, Hf TEEIE
Eu 3% T 5H 1.016
Sr S E SR IE SR

VB AR (D i Gill(1981) . Drummond(1990) #l Defant and Drummond(1990).

BRAG2A 3 HA B I A 3R 3K v SRR AE (3R 2) il 2 AR Drummond, 1990).Sr/Y Lt {8 # % & % (&l 7b,
FSCES T #E 7 19 Yba-(La/Yb)y H 9 & (& 7a, Defant et al., 2002) DL K %t & S 8L Yb-Sr/Yb
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