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Fig. 1 Geological sketch map of the study area
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Fig. 2 Field geological profile of Manketowebo Formation, northeast of Yalihe Forest Farm
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Fig. 3 Volcanic rock specimens and microscopic photos of Manketouebo Formation in the study Area
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Table 1 Analysis results of main, rare earth and trace elements in volcanic rocks of the Manketouebo Formation

w(Si02)/ w(TiO2)/ w(Al203)/ w(Fe203)/ w(FeO)/ w(Mn0)/ w(Mg0)/ w(Ca0)/ w(Naz0)/ w(Ks0)/ w(P205)/ w(heki)/

RmES % % % % % % % % % % %
PM9TC57 76.82 0.13 12.29 0.76 0.38 0.01 0.10 0.09 3.85 4.72 0.02 0.70
PMS8TC52 77.27 0.13 12.12 0.52 0.45 0.01 0.10 0.09 4,22 4,31 0.02 0.68
PMS8TC96 77.33 0.14 12.48 0.67 0.55 0.08 0.12 0.14 3. 86 4,58 0.01 0.03
PM8TC60 77.05 0.14 12. 36 0.76 0.51 0.09 0.07 0.12 4,21 4.24 0.02 0.41
PMOTC65 77.33 0.14 11.83 0.58 0.51 0.02 0.11 0.10 5.24 1.50 0.02 2.50
PMSTC9 77.34 0.14 12.27 0. 86 0.76 0.04 0.16 0.13 3.10 4,45 0.02 0.70
PM8TC108 77.57 0.13 12.38 0.68 0.57 0.02 0.08 0.07 3.91 4.47 0.02 0.09
PM8TC27 77.82 0.13 12.35 0.66 0.54 0.06 0.08 0.06 4,13 4,13 0.02 0.01
PMS8TC48 77.43 0.13 12.52 0.66 0.46 0.01 0.10 0.06 3.43 4,66 0.01 0.51
PM9TC14 77.50 0.14 12.55 0.67 0.46 0.02 0.08 0.09 4.12 4. 30 0.02 0.03

PM19-3 74.61 0.43 12.99 2.22 0.69 0.04 0.49 0.18 3.17 4,06 0.10 0.98

R/ w(La w(Ce w(Pr)/ w(Nd) / w(Sm w(Eu w(Gd)/

PM9OTC57 99.17 97.29 1.07 1.06 0.98 27.50 49,00 5.42 17.50 2.83 0. 26 2.37
PMS8TC52 99.92 97.74 1.04 1.03 1.05 31. 30 56.10 6.00 19. 80 3.25 0.28 2.70
PMS8TC96 99.99 96. 48 1.10 1.08 1.27 24,40 51.70 4.43 15.10 2.66 0.26 2.39

. 32 .



%5 344 TERVLAE - R 2% 22 0 O v b DX 36 5 Sk SR A K Ll b R AL 2% REAE VB A1 U-Pb 4F i KA 3 PR 58
Zx1
(A (La)/ (Ce)/ , / , / , / , / (Gd)/
PMSTC60 99.98 96. 95 1.07 1.05 0.76 31.00 71.70 6.08 19. 80 3.36 0.32 2.90
PM9TC65 98. 88 96. 32 1.16 1.13 1.43 36.00 63. 60 6.53 21.20 3.08 0. 33 3.02
PM8TC9 99. 97 94.76 1.24 1.21 1. 66 34.50 58.90 6.70 22.20 3.73 0. 34 3.13
PM8TC108 99.99 96.91 1.10 1.09 0.79 32.20 57.70 6.16 20. 20 3.31 0.31 2.88
PM8TC27 99.99 97.01 1. 10 1.09 0. 80 30. 10 54. 20 5.82 19. 50 3.17 0.29 2.74
PMSTC48 99.98 96. 36 1.17 1.16 1.08 31. 20 55.70 5.96 19.70 3.18 0.29 2.81
PMITC14 99.98 97.07 1.10 1.08 0.81 22.60 52.20 4.46 14.10 2.18 0.21 1.76
PM19-3 99.98 91.09 1.37 1.33 4. 64 22.50 46.50 4.51 15.50 2.96 0.62 2.53
. w(Th)/ w(Dy)/ w(Ho)/ w(Er)/  w(Tm)/ w(Yb)/ w(Lu)/ w(Y)/ w(EREE)/ w(LREE)/w(HREE)/
LECE ; : 0Eu
106 106 106 106 106 106 106 106 106 106 106
PM9TC57 0. 34 2.10 0.33 0. 96 0. 20 1.34 0. 20 10. 20 110. 35 102.51 7.85 0. 30
PMS8TC52 0. 40 2.16 0.41 1.18 0.23 1.50 0.23 12.40 125,54 116.73 8. 81 0.29
PM8TCY96 0. 40 2.15 0. 44 1.27 0.26 1.70 0.25 13.00 107.41 98.55 8. 86 0.31
PMSTC60 0.43 2.29 0.42 1.19 0.23 1.55 0.23 12.50 141. 50 132.26 9.24 0.31
PMI9TC65 0.42 2.10 0.40 1.17 0.23 1.51 0.23 11. 50 139.83 130. 74 9.08 0.33
PMS8TCY 0.49 2.48 0. 44 1.25 0.24 1.59 0.24 13.00 136. 24 126. 37 9. 87 0.31
PMS8TC108 0.42 2.14 0.40 1. 14 0.23 1.53 0.23 12.50 128. 86 119. 88 8.98 0.31
PMS8TC27 0.42 2.09 0.41 1.23 0.25 1. 65 0.26 12.40 122.12 113.08 9.04 0. 30
PMS8TCA48 0. 40 2.12 0.40 1.22 0.25 1.56 0.24 12.10 125.02 116.03 8.99 0. 30
PM9TC14 0. 30 1.64 0.31 1.01 0. 20 1.37 0.21 9. 90 102. 54 95.75 6.79 0.33
PM19-3 0.43 2.57 0.47 1.42 0.22 1.46 0.23 13.00 100. 76 92.59 8.17 0. 69
o 5Ce uv(Rb.) / w(K)./ w(Ba?/ w(Th)/ w(U)}/ w(Nb? w(Sr)}/ w(P)./ w(Zr)./ w(HD / w(Ti? /
10—6 1076 106 106 106 /106 106 10—6 106 106 106
PM9TC57 0.98 144.00 4.72 190. 00 18. 50 2.48 17.50 23.10 0.02 102. 00 3.45 0.13
PMSTC52 1.00 134.00 4.31 155. 00 18. 10 2.76 19. 80 16. 80 0.02 96. 80 3.74 0.13
PM8TCY96 1.22 140. 00 4.58 184.00 19. 30 2.95 15.10 13.50 0.01 95. 00 3.44 0.14
PMSTC60 1.28 130. 00 4.24 197.00 18. 80 3.33 19. 80 15.90 0.02 100. 00 3.87 0.14
PM9TC65 1.02 46. 40 1.50 178.00 16. 40 5.03 21.20 69.90 0.02 102. 00 3.33 0.14
PMSTCY 0.95 127. 00 4.45 208.00  18.40 1.93 22.20  33.70 0.02 99. 00 3.48 0.14
PM8TC108 1.00 139. 00 4.47 192. 00 18. 90 2.52 20. 20 31.80 0.02 105. 00 3.99 0.13
PM8TC27 1.00 121.00 4.13 165. 00 18.90 2.28 19. 50 16. 20 0.02 90. 90 3.79 0.13
PM8TCA48 1.00 148. 00 1,66 185.00  18.30 2.29 19.70  20.10 0.01 104. 00 3.84 0.13
PM9TC14 1.27 129.00 4. 30 170.00 18. 30 2.47 14.10 15.50 0.02 77.90 3. 36 0.14
PM19-3 1.13 46.50 4.06 187.00 10. 60 3.09 11.40 147.00 0. 10 174.00 4. 89 0.43
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Fig. 4 Rock classification diagram of the Manketouebo Formation(modified by references[ 38-40])
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Fig. 5 Partition diagram of rare earth elements and spider diagram of trace elements in Manketouebo Formation

(modified by reference[41])
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Table 2 LA-ICP-MS zircon U-Pb analysis of sample PM19-3 of rhyolite fused tuff from Manketouebo Formation
JEH Al i 3 L A/ Ma
o w(Th)/
T wPbh)/ w(Th/ w/ ) *'Pb/ 27 ph/ 206 ply/ 207 ph/ 207 ph/ 206 ph/
1076 1076 1076 206Pb 4 235U 238U lo Zoepb lo 235U o 238U lo
1 19.46  859.96  463.37 1.86 0.05 0 0.18 0.01 0.03 0 207 45 169 6 166 4
2 50.03 1524.32 1415.79 1.08 0.05 0 0.18 0.01 0.03 0 257 31 171 5 165 4
3 6. 86 166. 26 212. 20 0.78 0.05 0 0.19 0.01 0.03 0 393 66 178 8 162 4
4 7.54 204. 89 213.39 0. 96 0.06 0 0.23 0.01 0.03 0 708 70 208 10 166 5
5 2.14 47.55 65. 08 0.73 0.05 0 0.19 0.02 0.03 0 285 143 175 14 167 5
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Fig. 6 Cathode luminescence image of zircon from sample PM19-3 of rhyolite fused tuff from Manketou'ebo

Formation

4 B R E R E
4.1 FABEMERFKIE

it 70 S BRI A A w (SiO,) N 76.82% ~T77.82%  HIRME KA . AR SREE S, Lo Ei
AR VR it 2B XL BB R T R AR B A A L on R A T R VK Th.La,Ce,Nd., Hf
GILE B Ba.Sr Nb P Ti o0 R 7 4t 5 5 90 K Il 5 09 Rk A 22 R AR A L. i K w (La)—
w(La/Sm) Bl (UL & 8 Ca)) Al 1, HAT 5 43 475 fil R 53 25 25 S R AIE 5 B w(La) /w(La/ Yb) Bl (DL 8 (b))
AT, A B AE 5 FH o (Th/Yb)—<w (Sr/Nd) Eff CULIE 9 (b)) T AL B LRI A . A
w(Th) /w(U) N 3.26~9.53CF¥H 7.02), 5 F 7MY w(Th) /w(U) N 6. 00 #Hif, H Nb . Ti.P JL & &

e 35 o



A db o#

HEEPN

2

%

BT WL KA KRR R A B A AR UL A ORI T A A R A e W B . o (Th) /w(La) N
0.45~0. 8014 0.62) ,w(Th) /w(Nb) K 0. 77~1. 20 F¥H4 0. 99) , & &5 T Hu & SF (B (0. 12) , i3t

B LA IR J21 o WIS DX v Sk 50 P AH AL o SRR U T 0 AR A T A 4y b e 0 B 0

0. 045 270
n=25 n=25 |
250
0.035 230
) 210
S <
2 =190 ]
£0.025 %
g 170ty 1T ] 111 I Iy l11 1
T & ¢ [ T l T I T T 1 T
150
0.015 130
WAL= (164. 6+ 1. 8) Ma IBCT34F4%= (164. 6+ 1. 8) Ma
MSWD=0. 76 110 MSWD=0. 76
0. 005 . - - - . . - : . ; . . -
0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36 4 7 10 13 16 19 22 25
“Pb/*"U FE B ATI A
(a) EFIFRE (b) BT 344FEE
H7 #HakABaARXRBERAEHGSES U-Ph £ HE
Fig. 7 U-Pb age harmonic diagram of rhyolitic fused tuff zircon from Manketouebo Formation
14.0 25.0
n=11 n=11 o
o
P 12.0F ° ° 00
Z . 20.0F (e}
= o
s 3 & o
—10. 0F 2 ) w
2
15.0F
8 o
8.0F
73 8 4 i
6. 0 1 1 1 1 1 1 1 1 1 1
10.0 15.0 20.0 25.0 ‘ 30.0 35.0 40.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
w(La) /10° w(La) /10"
(a) w(La) —w (La/Sm) Ef# (b) w(La) —w (La/Yb) Elf#
B8 i 7% Sk 50 H 4 KL & A HOR IR (X mk (424 20
Fig. 8 Magmatic source of the volcanic rocks from Manketouebo Formation(modified by reference[42])
10° 14. 0
n=11 ° n=11
o
IR 6 2 12009
RNAER °
, B ) 10. OF
) 10" =
o >~ 8.0}
= ° z <4
) S <
& g 60 2
2 ! Ll 3 ®
10" 1= KILIIAE R 1ok &
fea e iasiba ’ S
=S
2.0F = E PRI
Ll
1 1
10° 10' 10° 10° 0 5.0 10.0 15.0 20.0 25.0
w (Y+Nb) /10° w (Sr/Nd) /10"
(a) w (Rb) — w (Y+Nb) H 7 & fif: (b) w(Th/Yb) — w (Sr/Nd) FElfi#
B9 3 36 Sk BB 18 41Ok Wl 25 M BROE RO b R AR (IR U408 20
Fig. 9 Diagram of tectonic environment and evolutionary process of the volcanic rocks from Manketouebo Forma-

tion(modified by reference[4])

e 36 o

49 4 2025 4E



%3 TRRYT A« K422 U8 W v 3 Dl 5 Sk S0 195 28 K 1l ot BR AL 2 AR AIE L85 41 U-Pb 4R i Jo 4 36 3R 058

4.2 MIEWRE

D5 X 1l ) 32 Ja 1 2% 5 3 Ll R R T e . A2ty A AR I O A R VA R T U o 4 b B g
N B il G 0 A PR L Ml B rp 5 R AR SR R TR Rl R AR R B R TR L RLBE T K OIS VAL . B
IRy 20 b R 5 A A 1 K22 W8 O 28 R T R bR — il R A oI i x4, 1 B R R A R o
A 328 A 37 R B I R 3 Y B TR R R Al . TP AR AR AR g b R Dy RO T Bl i % AL
WrBr, WE =St R Rt BT X R A fe ) 2 I — UCE AR A B B BRI R o A R B S K S
DL 3 3, DB BROR 7 1 L 3 I ROT P A R ie LA ol B B A A 5% X T ol i % 91 28 25 3 o o 19 R 30
G, R, 58— SR v B P ™ AR R b ] R SR B R M VR L AR g b b 2 Ak F TR AL
1 PR BE T T R PG ) JR A ) VI ] i b A . P R IR I R 3 Bl S a2 kL
W% 2% 3 B, B B 4 AN R RS IE AR o A9 ok LU0 AR T B 2 b A 3, 250 R B Y 4 3 3 B OB i 44 B B AR )
RPLZWS FH K ILEH .

R F—rf Ok B KL A M R R R i SR SR R R v T AR B el L 1 R AR b AR B L
fgtis e st it o ERYT AR A Ry R R B K 1L A A 1 T S R ol RO TR AR AR O B 3 Sl B 23R 5 5 4
Mg RSSO AR GE XKLL T BT Rl AR AR L 5l SRR R s v A LS R AR A G, K%
B2 Hiy DX Sk SR A L 2 Ll & T B R B AR P IR S B R, R % IE K B AR
i, 5 58— SR v AU 1 R R 5 AR TR] 5 RO I AR B e BRI R A b Oy T — 8, B S R
PR 2 L g S AR S RT WA W PR 2 Sk BRI Ll O Bl RO T A AR v AR A G, H
w(Rb) —w (Y +Nb) E figt (UL 9Ca)) T BE 5 V& A KILIRAE 55 X 3K 5w (Th/ Yb) —w (Sr/Nd) E i (I
B 9(b)) s, TUBUIB AR I o 1 5 Sk S 1 20 2k LU 25 SR8 U5 T TR A 5 A o A 19 e 5 90 I 358 5 s il
A 3 PR 355 O 0 Bl i 2 PR 5y RV Y Al e 1] 4 21K vy 4 b R AR P A A O

5 #ib

(1) R %22 U b DX 36 o 3k BRI A K 1L 5 TR 7 R AR ) 162~122 Ma, B T B0k 2 t— 5 S it 0o
rh ol X 7 Sk BRI il s U-Pb 8547 LA-ICP-MS 4E#% 4 (164. 6 1. 8) Ma, JE W T M fk 2 1,

W 5k SR A IO A B T RN E B\ TR WA Rb. K. Th.La,Ce Nd,Hf 47T
FEHEE.Ba.Sr K. Nb.P.Ti L ETH. HRELARINNTELEMEN. 0 RRE G R LA R
T4 = B A B A R B Bl OIUA A A A R A2 R AR

(37 5 Sk BRI A 1L 725 R IR F DURR 4 v A I A 1) i 576 400 T 38 3 Je Tl o ) s B 35 A oy A S 8 A
Te1) 500 7% i 290 b R 1 RF e A9 T S 690 % Bl o 2 PR R

2 2 3Lk (References) :

(1] FEEEBZ. R, & Rk IO R R =B KA A A A BRI  LA-ICP-MS #5 A U-Pb 4EfC2REAE B A LK %22 i
JC B AR X O [T, ZRAC AT il R 22 241, 2024, 48(2) : 27-41.
YU Xihuan, CUI Xibiao, LU Sheng, et al. Geochemistry and LA-ICP-MS zircon U-Pb chronology and genetic mechanism of the Early
Jurassic coarse to medium grained biotite monzogranite: a case study of the Chaoman Forest Farm area in the Northern Great Xingan
Range[ J]. Journal of Northeast Petroleum University, 2024,48(2) :27-41.

[2] TERIC, 22008, 4. RGL I IT b X F J i 20 K 1A 35 47 U-Pb AR % R 16 54 5 AE B b BT LT HUBTIR T, 2024, 70(4)
1483-1496.
YU Yuejiang. LI Hui, LI Xinpeng, et al. Zircon U-Pb age. geochemical characteristics of volcanic rocks in the Manitu Formation in
Huzhong Area, Great Hinggan Mountains and geological significances[ J]. Geological Review, 2024,70(4) :1483-1496.

(3] TRRYL. X, 2RI, 5. 9k A W 030 57 Bk 2 A B o 4R AR 2 L b 3R Ak 2% 9 A0F B 0 b BT 28 SCLT . 35 AROR 2% 2% 4 Gl 3R B 24 100
2024,54(4) . 1224-1247.
YU Yuejiang, ZHAO Zhonghai, LI Xinpeng, et al. Geochronology, geochemistry and geological significance of Early Jurassic granites
in Nothern Zhangguangcai Mountains[ J]. Journal of Jilin University(Earth Science Edition) , 2024,54(4) :1224-1247.

[4] REN Qiang. ZHANG Shihong, WU Yuqi, et al. New Late Jurassic to Early Cretaceous paleomagnetic results from North China and

. 37



B/ | A SRS || I = S 49 4 2025 4E

[5]

[6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Southern Mongolia and their implications for the evolution of the Mongol-Okhotsk Suture[ J]. Journal of Geophysical Research: Solid
Earth, 2018,123(12):10370-10398.
VESCER L PMRBH L FEA 45, 265208 1Al 1 B 5 I M 54 3 Ak B LT ). 3R BE %, 2019,44(5) 1 1620-1646.
XU Wenliang. SUN Chenyang, TANG Jie, et al. Basement nature and tectonic evolution of the Xingan-Mongolian Orogenic Belt[ ] ].
Earth Science, 2019,44(5):1620-1646.
ZS Sk O B3, B A AT AR AR FE SR O )T BHE O 41 LA-TCP-MS W8 £5 £7 U-Ph 4F A 2 4R K Ho 0038 LT, RAL Aok 22241
2022,46(4) :24-36.
LI Linjing, HU Mingyi,» LYU Qiqi, et al. Chronology characteristics of detrital zircons U-Pb dating with LA-ICP-MS from Huangqik-
ou Formation of Baisikou Section, Yinchuan and its geological significance[ J]. Journal of Northeast Petroleum University, 2022,46
(4):24-36.
XA L BRPRER KA. R AE R A SRS A A L ER L 2 LA-ICP-MS 5 A U-Pb 4E AR 22 R AF R b it 35 . LB b B Mk 2 st b
2 v M T 2 P AR A I )] AR il R 2B 24 4. 2022, 46 (6) < 1413,
ZHAO Jianan, QIU Jiwei, CUI Yongchun, et al. Petro-geochemistry, LA-ICP-MS zircon U-Pb chronology and tectonic implications
of monzonitic granite and diabase: taking the middle of Nanxiong Fault Belt in the Nanxiong Basin within the Northern Guangdong as
an example[ J]. Journal of Northeast Petroleum University, 2022,46(6):1-13.
TKZERA XA, B4, 55 REH 2B 22 &5 L2 LA-ICP-MS i 5 55 A1 U-Pb 4F AR 2 R AE B M 0 38 SC LT AR b/ ol R 2 2 4
2021,45(5) :63-71.
GENG Junyang, LIU Liping, LUO Shunshe, et al. Chronology characteristics of detrital zircon U-Pb with LA-ICP-MS of Yunmengs-
han Formation in Xionger Aulacogen and its geological significance[ J]. Journal of Northeast Petroleum University, 2021,45(5):
63-71.
RARIC , ZEWRAE A N L S5, AL A R B IR 1 T Il BE LT . 55 A 4] . 2007,23(6) : 1217-1238.
WU Fuyuan, LI Xianhua, YANG Jinhui, et al. Discussions on the petrogenesis of granites[]J]. Acta Petrologica Sinica, 2007,23(6) :
1217-1238.
SRBTHT. SRFE e X bt A SO A 2 o PR R AT L. A Al T A A AR 2 4. 2020,83(2) £ 53-60.
ZHANG Xinxin, Analysis of factors controlling reservoir with high quality in Etuokeqi Area[]J]. Journal of Petrochemical Universi-
ties, 2020,33(2) :53-60.
PNAISC, E 57 A Ty A TR F 3 DL DG R M DR T 2 N e I RS B AR R 0 B is A AR [T . R Bl UL 2022, 29(4)
38-46.
SUN Tongwen, WANG Fang, WANG Yougong. et al. Comprehensive determination of lateral migration routes and exploration of
migration patterns of hydrocarbons in Nantun Formation, SW Beier Sag, Hailar Basin[J]. Special Oil & Gas Reservoirs, 2022,29
(4):38-46.
R HEAT T B AF AR I W e RULL 3t DX 198 45 3 2 R R A R X il = R e [ . e Al SO, 2022, 29(2) 1 42-50.
SONG Hao, JIANG Youlu, HOU Shuai, et al. Pressure characteristics and its influence on hydrocarbon accumulation of Lower Cre-
taceous formation in Longfengshan Area, Changling Faulted Depression[J]. Special Oil & Gas Reservoirs, 2022,29(2) :42-50.
KB AR SRR L A o [EBE TR AR IR A0 A R AR B S R AT T LT L AR AR, 2022, 9(4) 1 18,
ZHANG Yi, ZHU Guanghui, ZHENG Qiugen, et al. Distribution characteristics of coalbed methane resources in China and recom-
mendations for exploration research[J]. Unconventional Oil & Gas, 2022,9(4):1-8.
W IeL, X8 E M L 2 Ak L 45 RO R PR AT R ACE AR E A MR A 2 R AR KA A LRI LT ] 3 bR R 2 2 4R Bk A 22 JD)
2021,51(4):1064-1081.
YANG Yuanjiang, DENG Changzhou, LI Chenglu, et al. Geochronology, geochemistry and genesis of igneous rocks associated with
Dayangshan Mo deposit in Great Xingan Range[ J]. Journal of Jilin University(Earth Science Edition), 2021,51(4) :1064-1081.
TR B BRGSO 22 I AR R M X R 1 T i kLl A TR R X S R A AL - Se-Nd L Pb-Hf [ % b Bk 1k 5% i 2y
[J]. &A1) ,2007,23(11) : 2823-2835.
ZHANG Lianchang, CHEN Zhiguang, ZHOU Xinhua, et al. Characteristics of deep sources and ectonic-magmatic evolution of the
Early Cretaceous voleanics in Genhe Area, Da-Hinggan Mountains: constraints of Sr-Nd-Pb-H{ isotopic geochemistries[ ] ]. Acta Pet-
rologica Sinica, 2007,23(11):2823-2835.
WRAGT™ sk B B A L S50 U LR A L ) T AR A2 R R A 22 AR AR LT ). 5 4 2440, 2006, 22(12) :2971-2986.
CHEN Zhiguang, ZHANG Lianchang, ZHOU Xinhua, et al. Geochronology and geochemical characteristics of volcanic rocks section
in Manzhouli Xinyouqi, Inner-Mongolia[]J]. Acta Petrologica Sinica. 2006,22(12):2971-2986 .
T E IR B RESE RS RO AL B T IR A L R A2 IR X AE L] A A 244, 2007, 23(11) : 2811-2822.

ZHANG Yutao, ZHANG Lianchang, YING Jifeng, et al. Geochemistry and source characteristics of Early Cretaceous volcanic rocks

. 38 o



TRRYT A« K422 U8 W v 3 Dl 5 Sk S0 195 28 K 1l ot BR AL 2 AR AIE L85 41 U-Pb 4R i Jo 4 36 3R 058

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

in Tahe, North Da Hinggan Mountain[]J]. Acta Petrologica Sinica, 2007.23(11):2811-2822.

INEG AT A % W R R R ek 41 K LA 4 A U-Ph AR 5 M skt 2 i 52 [T ], A A 4] ,2011,27(10) : 3083-3094.

SUN Deyou, GOU Jun, REN Yunsheng, et al. Zircon U-Pb dating and study on geochemistry of volcanic rocks in Manitu Formation
from Southern Manchuria, Inner Mongolia[ J]. Acta Petrologica Sinica, 2011,27(10):3083-3094.

FRARAT S XK e 2% s, 4. PN 52 7l B2 5 K B v — G R 25 i Ll s A AR 2 L b R AR 24 BF 5 B A O[T . b BT 2% 41 . 2013, 87 (7))
943-956.

CHENG Yinhang, LIU Yongshun, TENG Xuejian, et al. Geochronology and Geochemistry of Middle-Late Jurassic volcanic rocks in
the Moheertu Area, Inner Mongolia and their geological significance[J]. Acta Geologica Sinica, 2013,87(7) :943-956.

FRRYL BB A7 SR AL R4 22 0 b B ] T ol 20 7 R 2 b K il i AR 0 R [ ], v [ 3 )5, 2021, 48(2) - 580-592.

YU Yuejiang, ZHAO Zhonghai, YANG Xinxin, et al. Dating of Early Jurassic volcanic rocks in the Mohe Foreland Basin of North-
ern Greater Khinean Mountains, Notrtheast China[J]. Geology in China, 2021,48(2):580-592.

S BN T, SR, AL P 52 B JR U0 A B Lt X6 e Sk R T2 1L A AR AR L Bk A R AR R T R L) . A A O
#,2021,40(5) :859-873.

JIA Bin, WEI Liyong, WU Huanhuan, et al. Chronology, geochemistry and geological significance of volcanic rocks of the Manke-
touebo Formation in Horgin Right-Front Banner Area, Inner Mongolia[ J]. Acta Petrologica et Mineralogica, 2021,40(5) ;859-873.
FAN Weiming, GUO Feng, WANG Yuejun, et al. Late Mesozoic calc-alkaline volcanism of post-orogenic extension in the Northern
Da Hinggan Mountains, Northeastern Chinal[]J]. Journal of Volcanology and Geothermal Research, 2003,121(1/2):115-135.

P 1 R Al R B AR, A R 2 U v B 5% S A 0 1 J2 i 201 ¢ 1 25t R A 2% R iE S PRI L) J b BT 5 B8 R, 2016, 25(6) - 520-524.

TAO Nan, SONG Weimin, YANG Jialin, et al. Petrogeochemistry and genesis of the volcanic rocks of Manitu Formation in Tuquan
Basin, Middle Daxinganling Mountains[ J]. Geology and Resources, 2016,25(6) :520-524.

YING Jiheng, ZHOU Xinhua, ZHANG Lianchang, et al. Geochronological framework of Mesozoic volcanic rocks in the Great Xingan
Range, NE China, and their geodynamic implications[ J]. Journal of Asian Earth Sciences, 2010,39(6) :786-793.

TR m K TR ISR R0 AR R X 3D R ik 40X BT Ll A B A U-Ph 4RI R Ak S R O B R SCL . sk fR
2016,45(4) :356-373.

ZHANG Xiangxin, GAO Yongfeng, LEI Shihe. Zircon U-Pb age and geochemistry of shoshonitic rocks from the Manitu Formation
in the Hongger Area, Central Inner Mongolia and their geological significance[ J]. Geochimica, 2016,45(4) ;356-37.

RO - BT IR R A R 22 U8 vp BERE IR B X R R P K L B TR B K i 7 7 [0, MR} 2. 2020, 45(12) 1 4446-4462.

CHEN Chao, LYU Xinbiao, LI Jie, et al. Petrogenesis and tectonic setting of intermediate-felsic volcanics in Ta’erqi Area, Central
Great Xingan Range[]J]. Earth Science, 2020,45(12) :4446-4462.

Thrm B RGP, AR DD JE k4 A B AR AQ S 5 R AL 2 AR IELT . PRI VLR K% %47, 2020, 30(4) : 374-378.

J1 Xiangchen, LU Sheng. Chronological and geochemistry characteristics of Manitu Formation volcanic rocks in Genhe Areal]].
Journal of Heilongjiang University of Science and Technology, 2020,30(4) :374-378.

BT, E L AT IR AL K622 08 L BEAT 1 15 i X 35 JE k2 L R AR AR 2 L BR AL 24 R AE B b 3 R SCLT . B2 R, 2021, 95 (1)
3301-3316.

CUI Yubin, WANG Kai, HE Fubing, et al. Geochronology and geochemical characteristics of volcanic rocks from the Manitu For-
mation in the Qilibin Area, Northern Great Xingan Range and its geological significance[J]. Acta Geologica Sinica, 2021,95(11)
3301-3316.

RIRKSE L R4 22 op Bl 22 o st DX v A= A 2 AR AR 2 RO BR AL = 5T (DL PR FH AR JE K%, 2018:99-103.

SI Qiuliang. Study on the chronology and geochemistry of Late Mesozoic volcanic rocks in Zhalantun Area, middle of the Great Xing'an
Range[ D]. Shenyang: Northeastern University, 2018:99-103.

SRR, K i AR SOl A A0S R R A 2 WFSE D], iR o 3 B R (R 20090 1-2.

ZHANG Jiheng. Study on the chronology and geochemistry of Mesozoic volcanic rocks in the Great Xingan Range[ D]. Wuhan: China
University of Geosciences(Wuhan), 2009:1-2.

K FE A B AR R, A5 ROGEE IS v BO R AR X D e nk 20 Il A AR AR VR A RO S T R [ ] HE R BT, 2017, 36 (2)
346-360.

DU Yuedan, HE Zhonghua, SUI Zhenmin, et al. Zircon U-Pb ages, geochemical characteristics and tectonic implications of volcanic
rocks from Manitu Formation of Suolun Area in Central Great Xingan Range[ J]. Global Geology, 2017,36(2) ;346-360.

X Js s PN Bt BRBR T L A, R 22 08 b B AR B/ B AR AT DX A AR L 00 ER Be HG st B s - Je R L HIE [ A R st sk Ak 2% 5 #5471 U-Pb
Il (L 38 2 4E (). 5 MROK 22 4R Gt BRBF 2 D , 2017, 47(4) :1138-1158.

LIU Chen, SUN Jinggui, QIU Dianming, et al. Genesis and geological significance of Mesozoic volcanic rocks in Xiaomoerke, north-
ern slope of Greater Khingan Range: Hf isotopic geochemistry and zircon U-Pb chronology[J]. Journal of Jilin University(Earth Sci-

¢ 30



B/ | A SRS || I = S 49 4 2025 4E

[33]

[34]

[36]

[37]

[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

ence Edition) ,2017,47(4):1138-1158 .

it B R AT S RS U TP R B 1L bR 3 M DX i 2 22 LA AR AR A L R A R AE B L B LT L M R S R
2019,55(5):1223-1240.

YANG Haixing, GAO Lidong, GAO Yushi, et al. Geochronology and geochemistry of the andesites from the Manitu Formation in
the Hanshanlinchang Area. Central-Southern Daxing’anling Mountains and their geological implications[J]. Geology and Explora-
tion, 2019,55(5):1223-1240.

BRI, 25 B T 22905 0, 56, R 22 04 1 5 28 A i by IX 3 J€ k20 J Ll B B A U-Ph 4E i b BR fb 2% e AE B i 3 58 LT ). b B 4k
2020,94(12) :3590-3606.

SHAO Yongxu, LI Gangzhu., JIANG Haijiao, et al. LA-ICP-MS zircon U-Pb age and geochemistry of volcanic rocks from Manitu
Formation in Hanbumiao Area, the Western Great Xingan Range and their tectonic significance[ ] ]. Acta Geologica Sinica, 2020, 94
(12):3590-3606.

e A N TR S ] 50 R W ARG 0 A R v R R PR U AL R B Sy, RE MR R A A KSR T IR 28 4 16 S F R it
D :GB/T 14506. 28—2010[ ST. b5 . bR fi ih At 2010 1-7.

General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China, Standardization Admin-
istration of China. Methods for chemical analysis of silicate rocks: part 28: determination of 16 major and minor elements content:
GB/T 14506. 28—2010[S]. Beijing: Standards Press of China, 2010:1-7.

rhA R ] R BT A A R [ RAR AL A B B 2. RERR AR S A AL AT O I 30 R AY 44 AT R B E -
GB/T 14506. 30—2010[S]. Jb5T « o [& b o i W4 . 2010 1-8.

General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China, Standardization Admin-
istration of China. Methods for chemical analysis of silicate rocks: part 30: determination of 44 elements: GB/T 14506. 30—2010
[S]. Beijing: Standards Press of China, 2010:1-8.

SALLRRS V ] M, HART S H. The mantle sources of ocean ridges, islands and arcs: the Hf-isolope conneclion[J]. Earth and Plan-
etary Science Letters, 1991,104(2/3/4) :364-380.

MIDDLEMOST E. Naming materials in the magma/igneous rock system[]J]. Earth-Science Reviews, 1994,37(3/4):215-224.
PECCERILLO A, TAYLOR S R. Geochemistry of Eocene calc-alkaline volcanic rocks from the Kastamonu Area, Northern Turkey
[J]. Contributions to Mineralogy &. Petrology. 1976,58(1) :63-81.

MANIAR P D, PICCOLI P M. Tectonic discrimination of granitoids[]J]. Geological Society of America Bulletin, 1989,101(5) :635-
643.

SUN S S, MCDONOUGH W F. Chemical and isotopic systematics of oceanic basalts: implications for mantle composition and
processes[ J]. Geological Society Special Publication, 1989,42(1) :313-345.

PEARCE J A, HARRIS N B W, TINDLE A G. Trace element discrimination diagrams for the tectonic interpretation of granitic
rocks[J]. Journal of Petrology, 1984,25(4):956-983.

VPSR, B AT, A5 b ARG b AR AR s AR R S XU T Bt ok b AR UK L A A i s AR AR i ) 2 ). A A 2R 4, 2013,
29(2):339-353.

XU Wenliang, WANG Feng., PEI Fuping, et al. Mesozoic tectonic system and regional ore-forming background in NE China: con-
straints from spatial and temporal variations of Mesozoic volcanic rock assemblages[J]. Acta Petrologica Sinica, 2013,29(2):
339-353.

SUN DY, GOU J, WANG T H, et al. Geochronological and geochemical constraints on the Erguna massif basement, NE China:
subduction history of the Mongol-Okhotsk oceanic crust[J]. International Geology Review, 2013,55(14) :1801-1816.
it AL R R R o R A S S PR Tl DX A AR L R kL 2 AR AR A Bk A 2 R oA 1 LT, h R R, 2020, 47
(4):1173-1185.

YANG Haixing, GAO Lidong, GAO Yushi, et al. The chronology, geochemical characteristics and tectonic setting of the volcanic
rocks in the Benbatu Formation of Huolinhe Area, Inner Mongolia[ ]J]. Geology in China, 2020,47(4):1173-1185.

« 40 .



