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Abstract: Luomahu Group outcropped in the northwest of Lesser Xing’an Range is considered to be part of the Neoproterozoic
metamorphic basement of the Xing an Massif. Based on zircon U—Pb dating of the biotite ~hornblende —plagioclase gneiss from the
Luomahu Group outcropped near Woduhe Township, the results show that the age of protolith is 246+£1 Ma. Combined with the

related regional research data, it is suggested that the Luomahu Group is a set of tectonic complex containing geological bodies of
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different ages. The petrography and geochemistry of the biotite ~hornblende —plagioclase gneiss indicate that the protolith is a basic

magmatic rock, rich in MgO, TFeO and Mg# value, relatively rich in Na, O, low in K, O, and mediate contents of Cr, Ni and Co,

similar to the average composition of the lower crust.In addition, large ion lithophile elements Rb, Ba, Sr, Th are enriched, and high

field strength elements Nb, Ta, Ti, P, Hf are depleted.The in—situ &,/ f) values of zircons range from + 9.55 to + 14.43, and the Hf

isotope single—stage model ages (t,,,) and two —stage model ages( f;,,,,) are 319~520 Ma and 350 ~ 666 Ma, respectively. The Hf

isotopic composition is similar to the Phanerozoic igneous rocks of Xingan island arc in Central Asia Orogenic Belt.It is suggested that

the magma was originated from the partial melting of the "hydrated" Paleozoic hyperplasia lithospheric mantle and was mixed with

continental crust materials in the Duobaoshan island arc zone, related to the southward subduction of the Mongolia —Okhotsk Ocean

plate and controlled by the NNE trending intracontinental transform tectonic belt.

Key words: Woduhe area; Luomahu Group; biotite—hornblende —plagioclase gneiss; zircon U—Pb age; Hf isotope; Middle Triassic
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Fig. 1  Simplified geological map of the Woduhe area, Heihe City, Heilongjiang Province
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Fig. 2 Gneissic structure(a) and blastoporphyritic texture(b) of the biotite—hornblende —plagioclase gneiss
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Fig. 3 CL images of the selected zircons in the biotite~hornblende—plagioclase gneiss
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(MSWD=0.41,n=33) (Kl 4) ,$8 R B = MINEHK
R R AR h =S i R
3.2 $EAHFEME

FEMAR TARERS T VIR AR I R R 5 i

0.001065~0.010029 Z[B] (*F-3% 0.003191) , "HE 7 Hf {H
AT 0.282900 ~ 0.283051 Z [8] (F150.282985) ; LA
WA A Y 246 Ma T e, (¢) HAF +9.55 ~
14432 [ (CE¥+12.42) 0 F 7 i oo i fb 4 5
BB A AL Z (8], 5 2% 2 5 I A O
B HE LA UARRL () 5) ™) 5 JE [0 2 5By
Bt CAR IS (10, ) AL B BEBE AR IS (10 ) 23 504
T 319~520 Ma F1 350~666 Ma Z[a], B i KT &
AIE RS | S U8 A AR AR 77 5 b i 3 A=

25 WS AT TR B RIGERINA (K 2) o Biaik MR, 308 08 A K 52 B 52 W BT R TR e
X Hf [7] 7 ZAFAE 7 Yo/ HE (AT 0.037117 ~ i B8 —0.70~ —0.97 (3F17-0.90) , A8 AL 3 [ 428
0.2952122Z 8] (¥4 0.105720) , Lo/ Hf {HN T K, B XY 5 A 35—
®2 BRZARBKAKRESEA Lu-Hf B RAM ST
Table 2 Lu-Hf isotopic compositions of zircons from blotlte—hornblende—plagioclase gneiss
Whs e 0T he (0 egn M e
THE THE THE /Ma /Ma
2 246 0.079822 0.002212 0.282977 0.282966 7.24 12.27 403 489 —0.93
4 246 0.295212 0.010029 0.283046 0.283000 9.7 13.48 383 412 —0.70
5 246 0.105878 0.002756 0.282968 0.282955 6.92 11.88 423 516 —0.92
7 246 0.172703 0.005125 0.283051 0.283027 9.87 14.43 319 350 —0.85
9 246 0.078799 0.002163 0.283014 0.283004 8.57 13.62 347 402 —0.93
10 246 0.086123 0.002557 0.282900 0.282889 4.54 9.55 520 666 —0.92
11 246 0.182131 0.005819 0.283037 0.283010 9.37 13.83 349 389 —0.82
12 246 0.037117 0.001065 0.282923 0.282918 5.35 10.57 467 599 —0.97
13 246 0.049653 0.001423 0.282950 0.282943 6.28 11.46 433 541 —0.96
16 246 0.094981 0.003008 0.282928 0.282915 5.53 10.47 485 607 -0.91
18 246 0.105695 0.003701 0.283007 0.282990 8.33 13.12 373 434 —0.89
21 246 0.097635 0.002632 0.283012 0.283000 8.47 13.48 356 414 —0.92
24 246 0.126160 0.003550 0.282986 0.282969 7.56 12.38 405 483 -0.89
25 246 0.129967 0.003680 0.283020 0.283003 8.76 13.58 354 406 —0.89
30 246 0.055962 0.001667 0.282985 0.282977 7.54 12.66 385 464 —0.95
31 246 0.132918 0.004270 0.283013 0.282994 8.54 13.26 370 427 —0.87
33 246 0.040373 0.001265 0.282968 0.282962 6.94 12.13 405 498 —0.96
34 246 0.069740 0.002091 0.282974 0.282965 7.16 12.24 405 493 —0.94
35 246 0.096123 0.002688 0.282950 0.282937 6.29 11.25 448 554 —0.92
36 246 0.102602 0.003079 0.283031 0.283017 9.17 14.08 331 374 —0.91
37 246 0.063589 0.001910 0.282976 0.282967 7.2 12.31 401 488 —0.94
38 246 0.109878 0.003315 0.282945 0.282930 6.12 11.00 464 573 —0.90
41 246 0.152045 0.004371 0.282988 0.282968 7.64 12.34 411 486 -0.87
49 246 0.098409 0.002811 0.283003 0.282990 8.18 13.12 370 435 —0.92
60 246 0.079493 0.002579 0.282972 0.282960 7.08 12.06 414 503 —0.92
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Table 3 Major, trace and rare earth element contents of biotite—hornblende—plagioclase gneiss

s bl b2 b4 b5 S bl b2 b4 b5
Si0, 52.76 53.61 50.09 52.6 Ho 0.9 0.96 1.18 1.15
Al O, 14.53 16.68 15.87 16.3 Er 2.95 2.94 3.63 3.73
Fe, O, 1.2 1.74 1.55 0.88 Tm 0.47 0.41 0.48 0.5
FeO 7.01 6.11 7.41 7.55 Yb 3.18 2.64 3.18 3.34
MgO 7.51 5.81 6.56 5.53 Lu 0.49 0.38 0.46 0.5
TiO, 1.05 0.93 0.98 0.91 Ba 209.42 729.79 622.73 161.72
CaO 9.24 5.49 8.66 8.83 Rb 9.02 49.96 47.49 4.14
K,O 0.57 2.37 1.95 0.35 Sr 1900 1500 2100 1600
Na, O 4.03 4.69 3.71 4.85 Th 3.48 6.25 6.4 7.29
MnO 0.31 0.19 0.3 0.23 U 1.7 1.64 1.69 1.9
P,O;5 0.04 0.36 0.35 0.4 Zr 94.52 102.29 82.91 113.22
ek i 1.59 1.97 2.4 1.3 Hf 2.02 1.14 1.47 1.75
it 99.84 99.95 99.82 99.73 Nb 4.83 4.27 3.7 4.41
Mg” 62.3 57.5 57 54.2 Ta 0.7 0.61 0.61 1.24
TFeO/MgO 1.08 1.32 1.34 1.51 Li 19.94 72.9 85.83 17.84
T 2.17 4.7 451 2.81 Be 1.82 1.86 2.11 1.85
29.14 30.46 35.76 36.44 Sc 23.96 11.55 16.31 12.36
La 21.94 45.34 56.23 58.55 \Y% 102.89 144.85 169.71 164.47
Ce 49.03 95.71 126.97 133.69 Cr 86.86 87 86.46 80.35
Pr 7.07 13 17.01 18.02 Co 33.52 43.58 56.34 46.46
Nd 34.22 58.81 79.12 80.98 Ni 24.66 54.72 4158 36.01
Sm 7.7 10.05 13.55 14.24 SREE 140.08 247.48 322.82 335.85
Eu 1.51 3.09 3.9 3.78 | LREE/HREE 6.53 10.52 11.39 11.63
Gd 551 8.15 9.91 10.23 Lay/Yby 4.95 12.33 12.68 12.59
Tb 0.81 1.1 1.34 1.38 SEu 0.67 1.01 0.98 0.91
Dy 4.29 4.91 5.88 5.76 3Ce 0.96 0.95 1 1

TE: EHOCE RO o I TR S A 107
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