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Abstract: A series of volcanic rocks, such as basalt, andesite and rhyolite, were determined in Xin Barag Right Banner of northern
Da Hinggan Mountains. Geological survey reveals that these volcanic rocks should be assigned to Hadataolegai Formation.

SHRIMP zircon U-Pb dating indicates that the epidotized andesite from Hadataolegai Formation was formed at (254.3+7.9) Ma
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(MSWD=4.7). According to geochemical researches, these volcanic rocks of Hadataolegai Formation can be divided into two types,
i.e., intermediate—basic rocks and acidic rocks. The magma of intermediate—basic rocks was derived from the lithospheric mantle
affected by the southward subduction of Mongolia—Okhotsk plate. The acidic volcanic rocks have a crustal—derived magma source
features. Based on tectonic setting analysis, the authors hold that the Hadataolegai Formation volcanic rocks were formed under the
continental marginal arc environment and related to southward subduction of Mongolia— Okhotsk plate. The determination of
Hadataolgegai Formation improves the stratigraphic sequence of northern Da Hinggan Mountains and provides a favorable evidence

for regional tectonic evolution of Da Hinggan Mountains.
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Mountains
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Fig.1 Tectonic location of the study area (a, modified from Liu Boranet al., 2016) and simplified geological map of the study area
(b, modified from No. 10 Institute of Geological Exploration, Inner Mongolia Bureau of Geology and Mineral Resources, 20179,

Geological Survey Institute of Inner Mongolia, 2017®;Zhao Shengjin et al., 2018b,c; Mi et al., 2020)

http:/geochina.cgs.gov.cn ' [EH T, 2020, 47(4)



1044 h &

b, J 2020 4F

WG RRR AR, 0.2~1.4 mm, &5 94% , L%
301, PRk A A AR S AR AR AR DN S Ay
AW Y, Fri 6%, T BHE A, BB E IR
5, KK/ 0.1~0.3 mm, 22 [ 52 [ HES ), A8 4y
SELVEERE WA AT (30%) BRI AT (5% ) S50 138
RE3),

LR IR, BEAR S5, 3 T R A 42
F o BE & BHR A, AR BB K/ 0.4~1.6
mm, A H e, 28 =B, WARAY IR A WL, =
10% o FEJT: 71 90% , HorP i RHG A B UK A
AR KB KN 0.2~0.3 mm, ELBR F XU, B 48 == B
Ly e 1 S 1 B TR T AR oL R (T
Bt a3 A R B AL RN 4 SR AT Ok (5% ) o 7
A B RS A, 2 5%,

ST BE KA K A, B KA
B B AR B AR, KN 0.5~1.5 mm, H I
SUATETE LA, 5 i 4% ; il 2R AR, K/ 0.1~
0.8 mm, HERK A MDA B AR E AL, &
10 4% ; B E E IR AR, K/N0.1~0.5 mm, Fekds
B, 2= 6L o0 A, E 3% A 5% 4l — ok tR (0.01~0.05
mm) KIET Y, it 92%.

3 MhTT ik

12845 A A0 2 1A (PM3—33) 1R SR A 55
H AR AR ML 2 48°39713"  FR 40 116°34'42" , KE
FEIT b A8 B B A VR A A A T R S 860 % R F R
F7 A TR, e P 5 3 AR PR R 3 i A T 0
BE, FERUH B T Bk IR B o B AR R
AR 5 A IR B A T B SO OB (B

OGS IR B \U—Pb [Al 7 R M 76 v [ b R
2Bt b BT 5T A b B AR o S L, DR
>4 SHRIMP ( Sensitive High Resolution Ion MicroProbe )
A, BN Ty 12 WL R 4 (2015) o R4S 40 L
1,

10 FRE A B FEEICER ST TE N 50 H R XA
Ml BT B A T A e L, A3 BTl GGX-610
JEF IS EIERE T T6 B n] WEs e RE T I
SRIX8—13 i 2 HL BELAF , 45 T0URH YT i 2 B2 AH T i 2
FVFBRAF G (b BT 77 52 5 3 D3 5T i A 2 A0
) Tl A IR S il AE AR LA BT )
Ar Je MERB HC S 56 F 58 N, 2R H Thermo ICP—6000
HL R & 55 B IAOEIEA (ICP-AES) 58 1. il
B WL 20 Tl RIRR T 2R A BRI A A b
MEARUEILEHE 2 DL Sun et al.(1989),

4 PMERZER
41 A U-PoERK

ARSCRE 1SR A AL 2 LA PM3-33 iE 4T
T#A U-PoIIAE  Bdin b R 1 s, Bt At
(CL) EIM& b, B A S R0 R A R R, S i
55 AN, T RE R TR AES A Th U TR &
255 iR S BB —2F FE U7 SURERRIR , 3853
A2 i T A ok B S, 2 DO 5 U R IR AR B, D i
PR AT D PR [ AR LA 5 85 AR AR — i 0.02~0.1
mm, M3k 0.25 mm, KL Z R 1:1~2:1, 505k
2:1~3: 1, {RHEES A CL EMG AT AL, B A1 N4
B, HR B W R A (B14) 88 TSR E
WEEORIE

A A LN T e A
¥ o+ +7 +\//;\;\\_ 7 / J; : JT; A > o
ot o+ 0 R\ NH AN S
VNI i
nyP,
it = e = =g =7 =8 B9 [ W) o Y 22 [ b s

&2 8 LR RS SR P 5 20 AA” 1T
I—rh =& I R AR A 2— T BE A LR BUA A s 3— 4 AL I s 4B RICA SRR ; 60— B X R Z A T— Bl & ik
AUE B A 8 LIRS s O— RV TR 5 10— LA b R AB I s 1T—WESRB A Ik 12— By B0ai7 s 13—7Ik
Fig.2 Geological section of Hadataolegai Formation in Xin Barag Right Banner
1-Middle Permian monzonitic granite; 2—Mylonitized rhyolite and dacite; 3—Epidote andesite; 4— Meta—andesite; 5—Meta—tuff; 6—Meta—basaltic
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Cataclastic fine—grained monzonite; 11—Diabase porphyrite vein; 12—Ductile shear zone; 13—Attitudes of strata and shear zone
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Fig.3 The outcrop (a) and microphotograph (b) of the epidotized andesite from Hadataolegai Formation
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Table 1 SHRIMP zircon U-Th—Pb isotopes analyses of the epidotized andesite from Hadataolegai Formation

o LB U IR 22 LAl ARy
2Ph/% U/10° Th/10° **Pb/10° Pb*Pb’ 1o PbFU 16 Pb /U o S/ Ma
PM3-33-2 136 1412 1490  49.0  1.09 0.051 44 0279 4.6 0.040 14 2520 434
PM3-33-3 034 159 108 531 070 0059 11 0313 11 0039 18 2449 44
PM3-33-4 020 252 190 839 078 0.056 42 0298 45 0039 1.6 2449 38
PM3-33-6  3.88 1453 1335 543 095 0.051 7.7 0295 7.9 0.042 1.6 2643 42
PM3-33-9 041 241 217 801 093 0.078 86 0330 88 0040 1.8 251.8 4.4
PM3-33-12 521 372 322 136 089 0055 15 0303 15 0040 1.7 2541  +43
PM3-33-14 051 2518 1059 917 043 0051 1.7 0295 22 0042 14 2663  +3.6

1 : Pb AR5 Pb, Po*f Ui 5 A Pb.,
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Table 2 Major (%), rare earth and trace (10°) element compositions of volcanic rocks from Hadataolegai Formation

FEE D1110-1 D1057-1 PM3-21 PM3-70 DI1133-1 D1054-2 PM3-33 PM3-67 T1070-1 D1127-2
A BE A Yy AR L2 iR 53kl 5 ditl ikl E53i
W4 tﬁzﬁ@c tﬁf‘aﬂc E,W,E% E‘ywb\ W21 %mjﬂh %‘mch %mjﬁ@c %‘Fﬁm& .
B W MR BRE ZA G ZE ZIE
Ry E S WL Yoy vy iy ZREIE Zlzis ZRElE 2ilzils ZElE xR
SiO, 67.80 67.87 73.81 56.52 54.84 50.61 50.21 48.87 54.41 49.72
TiO, 0.39 0.59 0.33 1.04 1.33 0.83 1.35 1.45 1.04 1.38
AlLO; 15.47 15.92 13.40 19.44 17.03 15.46 16.21 16.87 16.14 19.31
Fe.O; 2.44 2.78 1.18 5.58 2.87 2.24 6.01 6.12 6.28 8.76
FeO 2.16 1.29 135 245 497 6.80 3.65 3.35 2.51 1.53
MnO 0.11 0.05 0.05 0.07 0.08 0.44 0.18 0.17 0.14 0.11
MgO 0.59 0.30 0.78 1.62 476 7.96 6.92 6.76 2.09 3.76
CaO 1.01 0.65 3.57 3.61 5.14 10.58 8.69 8.39 13.74 4.85
Na,O 5.48 6.29 1.32 5.87 3.43 230 3.32 2.68 0.51 470
K.O 3.18 3.22 2.10 1.43 3.26 0.70 0.23 0.07 0.37 1.80
P.O; 0.10 0.15 0.08 0.15 0.48 0.17 0.36 0.43 031 0.37
Na,0+K,0 8.66 9.51 3.42 7.30 6.69 3.00 3.55 2.75 0.88 6.50
fe sk it 0.96 0.44 1.72 1.83 1.21 1.47 2.38 4.41 1.83 1.99
A/NK 1.22 1.15 2.61 1.86 1.72 3.59 3.24 438 12.50 2.06
A/CNK 1.11 1.08 1.35 1.27 1.01 0.84 0.97 1.12 0.82 1.22
TFeO 436 3.79 2.41 7.47 7.55 8.82 9.06 8.86 8.16 9.41
Mg’ 19.45 12.36 36.57 27.88 52.91 61.68 57.66 57.64 31.34 41.59
SI 426 2.17 11.59 9.67 24.68 39.80 34.83 36.20 18.33 18.72
DI 81.28 87.99 69.30 55.77 46.48 15.92 20.01 19.33 25.58 36.55
AR 321 3.69 1.37 1.93 1.86 1.26 1.33 1.24 1.06 1.74
o43 3.02 3.62 0.38 3.89 3.72 1.16 1.69 1.23 0.07 6.04
La 51.20 39.40 30.40 41.80 42.20 10.70 28.70 33.30 20.80 23.90
Ce 109.00 91.00 62.20 83.90 88.20 23.90 61.40 72.10 44.10 50.70
Pr 13.10 10.10 6.94 9.55 10.60 3.29 7.91 9.08 5.76 6.72
Nd 53.00 40.50 28.00 38.30 44.80 15.00 34.80 39.70 24.80 30.60
Sm 9.67 7.65 5.42 7.52 7.85 3.17 7.06 7.59 4.80 6.62
Eu 2.67 1.68 1.02 1.68 1.87 1.06 1.83 2.05 1.37 1.75
Gd 9.24 6.83 476 7.14 5.58 3.34 6.37 7.39 5.06 5.84
Tb 1.43 1.08 0.80 1.15 0.72 0.53 0.95 1.10 0.80 0.90
Dy 7.72 6.18 4.70 6.40 3.18 3.30 5.19 5.70 4.50 4.89
Ho 1.49 1.16 0.96 1.25 0.55 0.66 0.95 1.04 0.85 0.90
Er 4.04 3.54 3.04 3.57 1.34 1.84 2.63 2.90 243 2.55
Tm 0.61 0.54 0.46 0.54 0.17 0.26 0.35 0.40 0.34 0.33
Yb 3.74 3.64 2.94 3.34 0.96 1.56 2.03 226 2.07 1.90
Lu 0.54 0.56 0.42 0.46 0.12 0.21 0.28 0.30 0.30 0.27
Y 38.30 28.60 25.40 30.70 13.60 16.10 22.80 25.20 22.20 22.30
Y REE 305.75 242.46 17746 23730 221.74 84.92 183.25 210.11 140.18 160.17
LREE 238.64 190.33 133.98 182.75 195.52 57.12 141.70 163.82 101.63 120.29
HREE 28.81 23.53 18.08 23.85 12.62 11.70 18.75 21.09 16.35 17.58
LR/HR 8.28 8.09 7.41 7.66 15.49 4.88 7.56 7.77 6.22 6.84
SEu 0.85 0.70 0.60 0.69 0.82 0.99 0.82 0.83 0.84 0.84
(La/Yb)x 9.23 7.30 6.97 8.44 29.64 4.62 9.53 9.93 6.77 8.48
Rb 69.70 70.00 71.60 32.50 124.00 21.40 5.30 3.30 13.30 33.30
Sr 432.00 136.00  201.00  535.00 955.00 461.00 643.00 673.00 1340.00 814.00
Ba 495.00 716.00  492.00  725.00 426.00 163.00 229.00 141.00 73.00 329.00
Nb 16.30 15.80 9.59 13.50 9.18 2.58 5.64 6.72 7.18 7.04
Ta 1.01 1.03 0.72 1.14 0.55 0.23 0.42 0.47 0.62 0.47
Zr 498.00 427.00 176.00  259.00 199.00 75.30 168.00 211.00 127.00 162.00
Hf 10.10 11.60 6.01 6.36 4.50 1.66 423 451 2.56 3.43
Th 8.65 9.19 8.10 13.50 4.56 1.36 5.41 5.77 2.81 1.65
Cr 99.80 130.00 85.90 112.00 228.00 479.00 323.00 224.00 146.00 33.20
Co 2.50 2.80 3.10 19.50 25.70 40.90 39.50 36.60 28.10 29.40
Ni 3.70 4.90 8.60 27.40 69.40 93.30 154.00 99.80 56.90 12.50
Li 11.50 10.20 12.60 10.80 49.50 14.20 20.10 20.30 10.90 30.80
Sc 10.10 10.70 6.70 19.40 13.70 32.70 23.90 24.80 21.00 17.60
U 1.77 1.94 1.78 3.06 0.92 0.35 1.34 1.26 0.98 0.78
Ti 2278.00 3466.00  2016.00  6137.00  7860.00 5165.00 6872.00 6920.00 6408.00 8357.00
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