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Abstract; This paper analyzed the zircon U-Pb chronological and geochemical characteristics of volcanic rocks from
the Nanloushan Formation in Yongji area, Jilin Province. The CL images of zircons from the basaltic-andestic tuffs
show that the zircons are in good shapes with clear internal structures, typical magma concussion growth zoning,
and high Th/U ratios (0. 73-1.52), indicating a magmatic origin. LA-ICP-MS U-Pb dating results show that the
weighted mean age of the 12 measured points of **Pb/*** U is 176+ 3. 8 Ma, indicating that the formation age of the
basaltic-andestic tuffs was Early-Middle Jurassic. Geochemical analyses show that the basaltic-andestic tuffs are rich
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in LREEs and LILEs but poor in HSFEs, indicating characteristics of island arc or active continental margin volcanic
rocks. The plotted points concentrate within the continental arc calc-alkaline volcanic rocks field in the Th-Ta-H{f/3
tectonic discrimination diagrams and the Th/Yb-Ta/Yb triangular diagram, indicating that they were formed in a
subduction-related tectonic setting. Combined with regional tectonic evolution, this paper suggests that the basaltic-
andestic tuffs were formed in the background of local tension setting that related to the subduction of the Paleo-
Pacific Oceanic Plate to the Eurasian Continental plate.

Key words: Early-Middle Jurassic; basaltic-andestic tuff; U-Pb dating of zircons; geochemistry; Paleo-Pacific Ocean

H e A i DX 7 R 3 7 b AR T eI 1Ll AR B e T AR AR R L PG AR AR I AR R AR M R 2 T
22 ot e O TG 1) ZR A A A7 oty 290 3t e L 222l e A 51 T A 0 1l Bl | K 307 b ke 45 A T P A AU DF
B RGE— B A 1) oty A AR — v A AR 0] 32 3 X 52 31 7G4 RS0 Al B A2 A A e 10 ot 1 B P Al B iy
FHELAE T 200 7y S 1 BT 0 e A AU TRD R A oy I AP A 3 B 5 0 AT P A T B e 4 L H e
SR PR T 3o 48 14 IF FR AT A7 A 5 DR 4 180 6 oy DR A AR R AR o I i ) BF 1 18 08— R 2 A AR P
LA« 00 A TR g oty ATV SRR e A £ i) Ay e, = B T 5 55— W A g oty SROF AR B ARF o T
(19 FRF J5) SAg Bl e R BHEET A b AR e RS i DR 0 2 DX A AR L T AR S TR R A K
R 5 S R[] o 3 7 0 BB v 0 A 5 8 RS L s DX R 1 2 K LA A S I X 42 L 45 5 K LA 1Y
HAFRAE AR AR RRE DL R M BR AL A R AE & B Ll BT R SRS IR B A 3 T 5 O R FE AR
A 12 DX ) 3 15 A 12 (AR A0

1110° 1130°
g LR AN
(a) an Gk,
N

=N

145

J I —
0 100 200ks

EwWH Eald EHEE4 gtk

[ Q| B X LA [&d /ﬁ“ s O
gz srampzane 62 ok [0 e s

(A (O W S5 (2007) 8 s 18] (b) 41 35 b4 Hb 0w 77 Joy DX 3l S5 4 77 98 45 97 1+ 50 000 5 MR TIT M 88 10
B 1 A E R XIS 8 5T A K B i X i 5 e

Fig.1 Tectonic units of Northeast China and geological map of Daheishan area, Jilin
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Fig. 2 Outcrops and microphotographs of basaltic-andestic tuffs
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A1 91500 g Abr » [l Bl R 4% A v & R R 19 SR AR 85 A e S AR T O R BE AR 30 pm, SEER T
TECHE RS Anderson(2002)* 5 vk HE47 3 38 #1542 1E » ¢ i 38 1 Isoplot3(2006) 72 15 4 il 5 Fn 1A .
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FEICE MR IO R B PR 7E L R4 L 05 AR UF R 7 9 U B A I b S8 A . E RO R AT
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T CAFS-820) Fl L JBHE & 25 B F 7R 3% X (ICP-MS XSeries2) #4752,
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3.1 A7 U-PhERMELER
X MK E B KRRBIDZRE L FRE KA (DHS-D #4751 85 4 LA-ICP-MS U-Pb Z4F . #4385 41 BA b &
FeEZR (CL) AN 3 fif 7k . U-Pb 4 I 3 A1 LI 4, 85 4 #Y LA-ICP-MS U-Pb Zp#r & W% 1,

F1 XEBLZRZUBEEKS LA-ICP-MS #7 U-Pb ST £ R
Tab.1 LA-ICP-MS U-Pb zircon analytical data of the Daheishan basaltic-andestic tuffs

TR E [ % L (E A%/ Ma

YB-"J 1'*‘\7":'3‘ Th U Th 207 Pb 207 Pb 206Pb 207 Pb 207 Pb 206 Pb

/(y;‘g /(p;g U /205 pl, +16 /25y +16 P +16 /205 pl, +16 /25y +16 28y +16

g ) g
DHS-1-01 92 120 0.77 0.049 80 0.003 47 0.188 71 0.012 01 0.027 48 0.000 54 186 109 176 10 175 3
DHS-1-02 291 192 1.52 0.049 83 0.003 65 0.199 03 0.013 39 0.028 97 0.000 60 187 115 184 11 184 4
DHS-1-03 84 92 0.91 0.049 85 0.004 91 0.197 57 0.018 46 0.028 74 0.000 70 188 165 183 16 183 4
DHS-1-04 62 68 0.91 0.049 80 0.004 90 0.187 36 0.017 99 0.027 28 0.000 59 186 224 174 15 174 4
DHS-1-05 77 68 1.13 0.049 76 0.002 85 0.177 82 0.008 98 0.025 90 0.000 48 184 83 166 8 165 3
DHS-1-06 105 144 0.73 0.051 93 0.00535 0.190 57 0.018 72 0.026 60 0.000 68 282 175 177 16 169 4

DHS-1-07 177 208 0.85 0.049 52 0.002 13 0.190 93 0.006 62 0.027 95 0.000 47 173 50 177 6 178 3

DHS-1-08 62 70 0.89 0.049 70 0.003 07 0.190 38 0.010 57 0.027 77 0.000 53 181 93 177 9 177 3
DHS-1-09 104 69 1.51 0.049 91 0.003 88 0.201 50 0.014 50 0.029 28 0.000 64 191 123 186 12 186 4
DHS-1-10 74 81 0.91 0.049 67 0.004 45 0.196 46 0.016 59 0.028 68 0.000 66 180 147 182 14 182 4
DHS-1-11 282 330 0.85 0.049 60 0.002 12 0.190 37 0.006 51 0.027 82 0.000 46 176 49 177 6 177 3
DHS-1-12 131 170 0.77 0.049 61 0.003 52 0.191 82 0.012 49 0.028 05 0.000 56 177 111 178 11 178 4

100 pm
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Fig.3 CL images of selected zircons of the Daheishan basaltic-andestic tuffs
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Tab.2  Major(%) and trace element(pg * g ')data of the Daheishan basaltic-andestic tuffs

EME SO, Al O Fe, O FeO MgO CaO K;0O Na,O  TiO, P,0Os MnO LOI Total
DHS-4  54.64 17. 40 3.07 5.13 2. 80 6.40 0.51 2.96 1.07 0.24 0.17 4.70 99.08
DHS-5 56.00 17. 44 2.53 4.69 2.25 7.39 0.57 3.43 1.05 0. 25 0. 15 3.92 99. 66
FES S Sr Ba Cr \% Li Be Sc Co Ni Cu Zn Ga Ge
DHS-4 457,30 319. 30 42.51 149. 30 43.59 1.71 14.09 22.83 12. 65 26.85 124.20 18.69 2.20
DHS-5 523.70 346. 30 58.70 147.90 33.58 2.04 16. 91 23.13 12. 49 20. 84 98. 44 19. 57 1.94
R 5 Rb Y Zr Nb Mo Cd Cs La Ce Pr Nd Sm Eu
DHS-4 7.17 32.55 408. 60 9. 34 1. 80 0.02 5.12 20.97 44,92 5.93 23.94 5.08 1. 36
DHS-5 6.71 33.90 421.10 9.51 2.70 0. 05 2.43 20.11 43.29 5.74 23.12 5.08 1.14
eSS Gd Tb Dy Ho Er I'm Yb Lu Hf Ta w Pb Th
DHS-4 4.92 0. 89 5.77 1. 16 3.50 0. 54 3.41 0.53 9.53 0.77 0. 84 14. 24 5.26
DHS-5 4.90 0. 87 5.71 1.17 3.59 0.52 3.41 0. 54 9.65 0.79 0.97 29. 34 5.35
[ETES U > REE >LREE XHREE (La/Yb)x S0Eu dCe A/CNK Mg#

DHS-4 1.62 122.91 102. 20 20.72 4.41 0. 82 0.97 0. 88 38.71

DHS-5 1.70 119.19 98. 49 20.70 4.24 0.69 0. 97 1.0 36. 54

3.2.1 X ZFAEHIE

T TR JREE K & SI0, - 54, 64% ~56.00%, ALO, S E, R 17.40% ~17.44% , 48
My FIFE % A/CNK K 0.88~1.0,TiO, &R 1.05% ~1.07%, Mg” iy 36.5~38.7, Na,O & Wy
2.96%~3.43% K, O &k 0.51% ~0.57% ,Na,O/K, O5. 86, 7% FE i H A 25 SR HR (945 1F , 76 TAS &
fif PIZAE S B E X R L s (B S (a)) s #E SI0,-K, O 28 SR L izcs A o IRE (REBE) 2= 51 (& 5(b)) .,
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Fig.5 Classification diagrams of the Daheishan basaltic-andestic tuffs
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TR 1 5 T3 DR, 0 R TV B 45 K e A e K-Ar R R AR S5 R 173.9 Ma; 35 R & A1 i
JZ (1997 4F) ¥ e 4% 1L 2 AR R R ROk 2 5 R B 25 ok g A% 1 A 0 T A b KT8 RS R R 2 s R
W BCA AT T 8 40 U-Pb MAR S5 540 18 179, 42101 Ma #1174, 0423, 4 Ma™™ 5 35 R B Ja) X 4 JF
(2008 )7 ARTTIE 1 ¢ 25 T3 XA o 43 A T35 Akrb 8 kG — A I TR R R A I TR A LA
A SR LR B, pR T X 2 R L T 3 R A KA U AF 77 3 68 b J2 B4 A o B FR E RN R S BN
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B2 15T B R T BB A Ay e — i R 2 A PR B K A T AR b X AE AR L — Ok 5 g e =

T 8 L 2 A 2 R SO B 2 K-Ar A R AR 176, 1 Ma $ H ] o h ok 20 i, 5 ok Jb R — 38 v
WMEBCE A U-Pb AE 8 174. 04£3. 4 Ma, 5 K-Ar Al RAFE W A — B MA SCR AR I B X R
L BT KA I ES A U-Ph ARy 176, 6£3. 8 Ma, 5 FIiR4EIRREAY) & K T R8I 2 b okl B ms
S W I L 3R WY 5 o bl X R — e AR AR A — R R A
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i ER AL 27 43 A 4 R SR WY, B Il 2 R e L BT K A T 3R BRI A A Ak 43 e A R R R I = 4R
BW ORI EM LT R WA AL 7E R G i bR fE AL T R R L R S 4 Ba . Th U 45 K
TEAICER, TH Nb.Ti P %5750 o0 R A9 F 5 (B 6) . BARERAE 500 b 1 A 5% /Y 5 9 8535 3 K i i 2
JOLE Y MR fb 2E R AR AR AL . R B I R 2 e K A 1) AL O; & it 17. 400 ~17. 44 % (>13%) ,CaO &
B 6.40%~7.39%(>1.73%) . K, O & 0. 51 % ~0.57 % (<4%) ,ALK(Na, O+ K,O) & & 3. 5% ~4.0%
(<28%0), R HEA KR A s (W M BRI 224 AE S . e B Ze/Y B ELE R 7. 04~8. 04, FF 5 K b
WG Ze/Y (HAE 4~12 Z A 4L 2E 4R AE . La/Nb A H 1. 98~2. 98 CFHh 2. 48) . BARFF A 1% sh K
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KR 170~175 Ma, % X 88 08 A BAE 8 KRl 21 5 1A 4G RRAE  HE DU =25 rb il XK S8 L AR BT 19 JF B
55y R AR HARF ol A OG s Zhang et alt** [a] A X6 K B L b IXORE A 46 B A AR HEAT T Re-Os R 47 M 4F
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Fig. 7 The tectonic discrimination diagrams of the Daheishan basaltic-andestic tuffs
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