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Table 1 Geochemical analytical results of Tongshan Formation in the study area
ey PT84 D704 PTI15 PT20 PL30 ey PT84 D704 PT15 PT20 PL30
SiO, 65.64 56.32 59.9 59.92 56.74 Er 2.61 2.7 3.22 3.58 2.96
TiO, 0.7 1.12 0.84 0.69 0.8 Tm 0.55 0.57 0.48 0.65 0.64
AlLO3 14.05 15.44 17.5 18.09 16.45 Yb 2.81 2.92 3.23 4.29 3.23
Fe 03 1.42 1.79 1.03 398 3.18 Lu 0.5 0.54 0.5 0.61 0.59
FeO 5.18 5.7 6.1 278 4.49 REE 202.98 203.97 179.2 208.23 208.71
MnO 0.08 0.31 0.1 0.23 0.11 dEu 0.64 0.82 0.69 0.53 0.64
MgO 3.62 6.09 3.61 2.66 4.11 Cr 126 218 114 61.1 115
CaO 3.17 6.56 2.87 2.87 4.05 Ni 51.8 138 63.9 31.2 554
Na,O 1.88 3.77 2.15 03 6.3 Li 81.7 34.1 83.5 33 44.1
K>O 221 1.4 3.01 4.62 1.49 Rb 89.1 55.6 130 183 66.9
P,0s 0.19 0.41 0.17 0.1 0.22 Cs 217 4.59 9.88 8.26 1.6
Los 1.92 0.58 1.86 4 1.66 w 64.9 33.1 52.6 34.4 33
La 524 44.5 50 41.7 56.3 Mo 441 4.02 1.21 0.77 0.89
Ce 82.6 82.7 97.4 81.5 81.6 Sr 319 1470 498 63.3 915
Pr 8.87 9.96 11 11.1 9.08 Ba 614 539 596 637 547
Nd 332 37 40.6 40.2 335 Sc 8.4 9.39 19.8 16.7 8.94
Sm 6.38 792 7.12 7.84 6.71 Nb 12.5 8.25 18 13.3 155
Eu 1.23 1.9 1.56 1.28 1.29 Ta 0.75 1.29 1.74 1.42 1.25
Gd 5.1 595 6.5 6.67 5.35 Zr 171 198 174 233 195
Tb 0.88 1.01 1 1.09 0.98 Hf 5.15 5.54 5.5 729 5.75
Dy 4.77 5.18 5.53 6.46 5.29 U 1.77 1.32 3.24 4.46 1.92
Ho 1.08 1.12 1.06 1.26 1.19 Th 11.4 6.07 14.1 13.2 9.6
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Table 3 Comparison of REE characteristics between arenaceous and silty mudstone samples in

the study area and those in different tectonic backgrounds

ZH R B PNGTST BN Weshlisx AP I
Si0o, 58.83 70.69 73.86 81.95 59.70
ALO; 17.11 14.04 12.89 8.41 16.31
Na,O 4.1 3.12 2.71 1.07 2.88
K,O 1.6 1.89 29 1.71 2.55
Fe;O3+MgO 11.73 6.79 46 2.8 6.30
Al O;/(Na,O+CaO) 1.72 242 2.5 4.15 3.01
AL G; 510, 0.29 0.2 0.18 0.1 027
La 8+1.7 27445 37 39 48.98
Ce 19437 59482 78 85 85.16
SREE 58.0 146 186 210 200.62
IR/WR 3.840.9 7717 9.1 85 9.14
La/Yb 4213 1143.6 125 159 14.03
(La/Yb)x 4213 75425 8.50 10.8 10.08
dEa 1.040.11 0.7940.13 0.60 0.56 0.66
(Gd/Yb)x 131 149 1.26 2.75 142
Th/U 2.1 4.6 48 56 467
ZrMf 45.7 36.3 26.3 29.5 33.29
Zi/'Th 48 21.5 95 19.1 19.58
Z1/Nb 493 315 16.7 372 15.49
La/Sc 0.55 1.82 4.55 6.25 446
Th/Sc 0.15 0.85 2.59 3.06 092

T o R 5 98 ey U ST A R 2 BT R TR R 00, Bk R TR 107,
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FEI DT E— 25 U BH rp I 38 1L 7R B 1) 224 Bl i e
FEEe AR A R RS VR O e T d i
G DA L A PR I IR IX

)ARPWARB M EH 6 KT 1000 Ma I 1F
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The Provenance characteristics of Tongshan Formation in north Zalantun area
of the Da Hinggan Mountains: The constraint of geochemistry and
LA-MC-ICPMS U-Pb dating of detrital zircons

LI Yang—chun'?, WANG Yan’, WU Gan—guo"?,
JIN Zhe—yan®’, ZHANG Da"!, YANG Xiao—ping’
(1. Faculty of Earth Science and Resources, China University of Geosciences, Beijing 100083, China; 2. Development and Research Center of
China Geological Survey, Beijing 100037, China; 3. Shenyang Center of Geological Survey, CGS, Shenyang 110034, Liaoning, China;

4. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China;
5. Qigihar Branch, Heilongjiang Institute of Geological Survey, Qigihar 161005, Heilongjiang, China)

Abstract: The Tongshan Formation is a very important part of Zalantun—Duobaoshan island arc tectonic belt in
northern Zalantun area of the Da Hinggan Mountains. The properties, deposition epoch and tectonic
environment type of the source area of Tongshan Formation are important links in the study of the island arc
tectonic belt, and also constitute an important window in the study of early tectonic evolution of the old Asian
Ocean tectonic domain. Studies of fine elastic rocks and petrography of the Tongshan Formation in combination
with geochemistry of the main elements and trace elements in fine elastic rocks show that Tongshan Formation
was formed in the continental island arc area or active continental margin as well as the nearby places, and the
source materials of Tongshan Formation were mainly felsic rocks and migmatitic felsic rocks formed by the
transition from the upper crust to the edge of the andesite island arc, with part of the source material probably
derived from the mixture of a small amount of passive continental margin material. The LA-MC—ICPMS zircon
U—Pb age spectrum characteristics of fine elastic rocks in Tongshan Formation were determined for the first time,
and the results show the diversity of the source area of Tongshan Formation. The U—Pb age spectrum contains
566~632Ma and 789~889Ma detrital zircons and, in combination with regional chronologic information, these
data suggest that there must have existed the Neoproterozoic crystalline basement and the Neoproterozoic
magmatism and metamorphism in this area, which constituted the main provenances of sedimentary rocks in
Tongshan Formation. 2543~2705 Ma and 1773~2120 Ma ancient detrital zircons information revealed in the
Xing —Meng orogenic belt suggests the probable existence of Precambrian micro —landmass basement, which
became the important provenances of sedimentary rocks in Tongshan Formation. According to 572 £5Ma
concordant age, in combination with regional contrast, the deposition time of Tongshan Formation was dated at
early Ordovician. The research results provide an important basic material for determining the evolution of the
early Paleozoic Zalantun—Duobaoshan island arc tectonic belt and also offer a new constraint for the investigation
of the continental crustal evolution on the southern margin of the Siberia plate and the researches on
tectonodynamics.

Key words: Tongshan Formation;detrital zircons;geochemistry;provenance analysis;structural setting; Zalantun

areajnorthern part of the Da Hinggan Mountains
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