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Fig. 2 The section map of Liujiang Basin in Qinhuangdao, Hebei Province
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Fig. 3 Representative microphotograghs of volcanic rocks of the Langi Formation in Shimenzhai, Qinhuangdao
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R e A A SR AR & e E G Fa s e e bR
FRBHEN 1 E SR B A R = SR o LA-ICP-MSES
A= U-PbJFE AL E F 5T E P LR F KBl o 17 E 5
BB SRS = T o Ao {52 A Agilent 7500a%U 7
AT ICP-MS #1247 Geolas 200M 193nm
ArFAESTF (excmer) Bt T 22 48 MO BE R B 4%
5230 |im, O EHITHAEE 220-40 Jim o kot 2
10Hz,BE & 234-40 mJ,LI29S1EH AR Ia A
PRAEFE915001E A MAFLIE « FEIf ZLLEEHEL
R FGLITTER(4.ORR) B4 AW T BRI R R
JHISOPLOT (3. 23k ) FRA4=3#17 1 E LAY 3 Br2H 3R DA
FETHEAAEE 775 W25 52k (Yuan Honglin et al.,
2004):
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B, Sie 15 B SEEEI{E43. 84% ~ 64. 50%2~ [A] A1203

ZAOHY o~

55 59 77 75 79 83

SiO,(%)

35 39 43 47 =51 63 67

TFeO

FAXER G SR AT AL 2R S B ]38 o AR AOK L Y U R L2 E A4 75 LA-ICP-MS . U-Pb 5%

933

EE (12, 64% ~ 17. 19%)5% = CaO& EIUHEAE
2. 59%~10, 11%_~ [a] , KE 53 FEim A B = iy TFe20)
(7. 32%-16. 57%) ' 7 LQ-16 1y TFe203 & &K
(3.52%0), K EL /7 A i Aa 5 2 E = HIYMO
(3. 87%-9. 29%), 1 LQ-16 #J Mg0 &&=
(1. 26%) ,Mg#(45. 4~63. 5) &= MRk L BA
SRR & & Na2OS 52, 18% ~4.67%, ©0
= 50. 50% ~ 3. 78% , A2 i B A IR M S AV
fiE AETASEf#H ([Eld4a) £ 28555 AR 205 20Ut
LA DI DA RTE A EGE RH S X - B 20
(LQ21 [,Q22)SiO2& &1E 43. 84%—44. 56%, A120)
Eri (12, 64% ~ 12. 84%) £S5 MgO <& (9. 08% ~
9. 29%) 5=, Na20 & & (2. 18%~2.20%) 5= &
HAHZ= (LQL7 1.Q18)SIC>25 & S 1£53. 90% ~
53. 99%_ [6] Al2 O3 & & (16. 80% ~ 16. 97%) %=,
MgO & & (3. 87%-3. 93%)%%: =, Na20 & & (4. 12%
-4, 17%) i
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Fig. 4 TAS (a) , SiO2-K20 (b) and AFM (c) diagrams
for volcanic rocks ofthe Langi Formation and the Sunjialiang

Na O+K O MgO

Formation in Shimenzhai, Qinhuangdao

O i%JjE4HLangi Formation
[ #1322 4H Sunjialiang Formation
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Table 1 Major elements ( %) and trace elements ( xIO-6) data for volcanic rocks of the Langi Formation and

R
=k
Sio2
Tio2

ai2o}

TFe203
MnO
MgO
Ca0
Na20

K20
P205
Joedk:
Mg#
AICNK
Li
Be
Sc
\%
Cr
Co
Ni
Cu
Zn
Ga
Ge
Rb
Sr
Y
Zr
Nb
Cs
Ba
Hf
Ta
Pb
Th
U,

pr
Nd
Sm
EU
Gd
Tb
Dy
HO
En

LQ-16
ENciE=
64.37
0.26
17.14
3.52
0.08
1.26
2.59
4.63
3.78
0.17
1.82
99.62
455
1.04
11.4
1.86
2.59
225
7.93
3.68
3.88
7.38
89.5
19.4
0.97
76.8
1120
10.6
178
6.62
1.62
2380
4.38
0.39
115
8.25
2.47
44.4
84.7
8.98
31.6
4.46
143
3.40
0.39
2.10
0.38
1,3
0,7
115

the Sunjialiang Formation in Shimenzhai, Qinhuangdao

LQ-17 LQ-18
Z Mz
53.90 53.99
0.86 0.85
1697 16.80
747 732
011 012
393 387
6.22 6.1
4,2 417
323 3.33
039 039
288  3.01
100.08 99.86
551  55.2
079  0.79
131 133
139 134
178 172
165 156
901 937
219 205
386  36.8
435 422
8&0  85.2
211 20.8
108 1.06
600 61.8
1490 1455
132 135
11 108
543 526
106 107
1706 1675
294 2.89
029 0.28
1.9 111
429 422
121 118
357 353
727 726
846 851
339 337
582 587
178 175
470 473
056 0.56
294 294
051 052
136 137
018 0,9
114 115

LQ-20
ENies
48.70
1.83
13.01
16.57
0.25
5.92
10.11
2,8
0.50
0.15
0.66
99.88
45.4
0.58
9.94
0.56
43.9
463
102
53.8
60.9
72,5
117
19.6
1.64
155
169
355
105
5.93
0.32
81.3
201
0.38
112
0.52
0.15
7.98
19.3
2.96
147
4.37
1.50
5.38
0.96
6.34
1.33
3.85
0.57
3.64

LQ-21 LQ-22
=
43.84 4456
266 255
1264 12.84
1316  12.44
017 0.6
908 9.29
&44 842
218 220
318 326
093  0.90
342 320
99.70 99.82
61.7 635
056 057
387 316
299 285
181 172
21 2
248 236
53.8  48.9
207 196
439 529
139 109
220 221
163 157
44 142
1268 1319
208 294
330 331
631 634
151 148
1227 1128
712 7.07
362  3.66
6.87 7.72
729 739
199 222
778 784
163 164
204 20.2
792 787
143 142
3.96  3.96
117 115
142 139
6.98  6.88
112 110
273 268
034 033
189  1.86

SL-2

77.42
0.11
11.31

1.83
0.04
0.07
0.21
3.87
4.58
<0.01
0.38

99.82
8.18
0.97
325
6.69
0.88
0.31

1.30
0.19
0.66
2.49
109
24.8
121
197
7.01
58.1
401
575
1.54
235
125
3.80
321
145
3.94
54.6
110
12.8
46.1
10.2
0.19
9.92
1.69
104
2.09
6.17
0.92
5.86

SL-3

77.26
0.10
11.39
1.92
0.03
0.05
0.25
4.07
4.44

<0.01
0.45

99.96
5.72
0.95
66.8
8.60
0.82
0.29
0.94
0.15
0.39
3.05

126
24.6
1.24
240
5.60
61.3
446
711
2.89
10.6
14.9
4.90
40.2
17.3
5.12
45.3

102
11.0
40.3
9.54
0.15
9.70
171
10.9
2.24
6.64
0.99
6.35

SL-4

77.05
0.10
11.56
1.90
0.04
0.05
0.24
4,5
451
<0.01
0.29
99.89
5.78
0.95
59.9
&29
0.82
0.29
0.70
0.22
031
2.97
125
23.8
179
236
455
55.7
444
69.9
2.22
112
14.6
4.77
38.0
16.8
5.02
47.2
105
113
40.9
9.25
0.15
9.18
1.59
10.0
2.04
6.00
0.89
5.80

SL-5

76.91
0.10
11.58

1.88
0.03
0.05
0.23
4,7
4.52

<0.01
0.39

99.86
5.84
0.95
28.8
7.73
0.82
0.30

1.26
0.17
0.58
3.11

116

23.6

174

219
5.05
54.2
437
65.2

1.85

15.3

14.0
4.38
34.2

15.9
4.36
51.3

109
11.9
43.5
9.71
0.17
9.49

1.60

10.0

1.99
5.80
0.86
5.52

77.13
0.10
11.38
1.84
0.03
0.06
0.13
4.00
4.56
<0.01
0.48
99.71
7.06
0.97
4&1
7.07
0.96
0.50
2.16
0.21
1.46
2.82
113
25.8
1.36
210
5.35
58.9
416
58.1
1.69
37.6
130
3.99
33.1
15.2
3.91
50.8
101
12.1
441
9.75
0.20
9.60
1.67
10.6
2.18
6.53
0.99
6.55

SL-8

77.09
0.10
11.36

1.91
0.03
0.05
0.25
4.16
4.38

<0.01
0.48

99.81

5.75
0.94
52.4
7.92
0.89
0.55
1.07
0.20
0.45
2.96

125
24.2

177

229
7.19
64.0
453
70.5
2.05

151

14.8
4.78
38.7
171
5.01
475

103
115
42.2
9.82
0.17

10.0

177

114
2.32
6.87

1.02
6.58

SL-9

77.20
0.12
11.62
1.85
0.03
0.07
0.11
3.79
467
0.01
0.44
99.91
8.10
1.01
275
5.38
0.99
0.63
1.13
0.33
1.80
281
96.3
24.1
143
17
9.63
33.7
386
49.0
1.03
53.2
112
3.1
25.()
130
2.70
35.5
91.3
7.59
25.5
487
0.14
4.56
0.82
5.65
1.23
4.03
0.67
470

SL-10

78.23
0.08
11.66

1.60
0.03
0.07
0.07
4.25
3.93
<0.01
0.37

100.29

9.25
1.03
9.63
3.77
0.81
0.93
2.16
0.39
141
2.45
86.9
23.4
0.89

159
114
41.9
316
55.5
0.85
44.7
111
3.86
22.2
145
2.78
5.27
73.9
1.55
5.96
2.27

0.077
3.46
0.86
6.61

151
4.85
0.77
5.17



AW FXERING S5 : ST 1L L e ] 28 P2 OK UL 9 M BRA LR (T8 HLA-ICP-MS . U-PbARif 935
FeinS LQ-16 LQ-17 LQ-18 LQ-20 LQ-21 LQ-22 SL-2 SL-3 SL4 SL-5 SL-6 SL-7 SL-8 SL-9 SL-10
HhE OMFEH ZREZH ZRE EXE P es
Lu 018 016 017 054 026 026 084 089 082 078 093 095 094 071 0.75

XREE 184.44 169.89 169.36 73.40 38551 385.55 271.94 24&18 250.53 261.27 251.65 256.66 255.36 187.33 113.04
Eu/Eu * 112 1.04 102 094 094 095 006 0.05 005 005 005 006 005 0.09 0.08

(La/Yb)n 27.66 2254 2195 157 2958 30.16 6.69 511 584 667 498 556 517 542 073
SrlY 10533 113.10 10&07 4.77 4247 4487 012 009 008 009 011 0.09 011 029 027
Sm/Nd 014 017 0.17 030 018 018 022 024 023 022 024 022 023 019 038
Gd/Yb 296  4.13 4.10 148 6.21 6.18 1.69 153 158 172 1.50 1.47 153 097 067
U/Pb 022 010 011 014 029 029 012 013 043 013 013 012 013 011 0.12

. ) (A _— . N

PRERY 2 N CNK= EWEU BRI AT % 163, 2015) o

=Rk M)+ n( Fe) n(Ca0) + n( Na20) + n( K20) IERRIBER LS |, o oy (PETE,2015)

e =— Nty

iy B AN ESERE /)N Sic 2E B U FEI1E76.91%~
78. 23%7 [A],A1203 & & (11.31% ~ 11. 66%) =,
MgO & & (0. 05% - 0. 07%) T Mg* FZAEG (5. 72 ~
9. 25),TFe203%: & (1.44%-1.73%) 5%/ Na?0 &
E(3.79% ~ 4. 25%) 5= K2 0 5 (3. 93% ~
4. 67%)E5=

1ESIO2—K2OEfige v (&l 4b) , s i AH VUM i
(LQ-17:18 21 22)F& AFH 2055 251 XK — M
(LQ-16)7% A = Fs a4 251 Xk — Mk (LQ-
20)3% AFEHRIE 221 DK PSR SR 4H S BB AE
1= PRI 1 2 T X

TEAFME i (E4c), HALQ-20ZTH s+
i AFILBE 20 S5 XK s 3R A
R 2B X 454 SI02—K2 O = fi (& 4b), i EH
LQ-21'LQ-22(hE 25 ) ' LQ-17 LQ-18(X it %5 )
N ZE R A A

TErESEE g (ES) , iEEH K LTI 2
MgO,TFe203,Ca0,P205&: & 5 Si0? 2 7iAH 4342 2
AlR03xNa20.K20 & 52 5SI0? 2 IEAHSE 52 % » FIVEE
R KU PEEIEB B B [BIHY 7 2ER55

AR PR AR S AR Y AR TR AR A A/
CNK <1,7%0. 56-1.04 7 [8] E 2 g T AfA512E
B_EFIE:
A . 255 U-PhER I ELE

MFEFEEESL- 1R AViS o SRS 4 295
IR, B AlIFEL00-200 pm Z [&] PRI EEARLEE A
450 pm, K56 HIEEY1.3-3.4, CLE G ot
TR I R R E R B T 4564 (- 6) - SR A LA-ICP-
MS J5ANT X EeEE H B TU-PD) EAE , 43125 R L=
2 MELERF Th UESEZ(LEA Th =29.7x
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Fig. 7 Concordia diagram of LA-ICP-MS zircon from rhyolite of the Sunjialiang Formation in Shimenzhai, Qinhuangdao
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for volcanic rocks of the Langi Formation in Shimenzhai, Qinhuangdao
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Geochemical features and zircon LA-ICP-MS U-Pb ages of Mesozoic
volcanic rocks in Shimenzhai, Qinhuangdao, Hebei Province

ZHAO Ruipengl"23l , CHEN Liangll, LIU Daohongll, YANG Xiaoxiaol
1) State Key Laboratory of Continental Dynamics, Department of Geology, Northwest University, Xi'an, 710069
2) State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, Guangzhou, 510640
3) University of Chinese Academy of Sciences, Beijing, 100049

Objectives: Mesozoic volcanic rocks are widespread in eastern China. In Shimenzhai, Qinhuangdao, northern
Hebei province, there occur a suite of Mesozoic volcanic rocks of the Langi Formation and the Sunjialiang
Formation, unconformitly overlying on the Jurassic conglomerate of the Beipiao Formation. The Langi Formation
consists of tephrites, trachyandesites and tephrites, and the Sunjialiang Formation mainly consists of dacites and
rhyolites. The petrogenesis and age of volcanic rocks of the Langi Formation and the Sunjialiang Formation in
Shimenzhai, Qinhuangdao, Hebei province is important for discussing mechanism and timing of thinning of North
China Craton in Mesozoic.

Methods: Whole rock geochemistry analysis and zircon U-Pb age dating are earned out on selective volcanic
rocks samples of the Langi Formation and the Sunjialiang Formation.

Results: The volcanic rocks of the Langi Formation are mafic alkaline, with high K, Na and Al contents,
some of samples also have high Mg and Fe contents. Trachytes and trachyandesites are enriched in LILE and
LREE, depleted in HFSE and HREE. Tephrites are slightly depleted in HFSE, with significant fractionation
between LREE and HREE. Basalts have no HFSE anomaly, LREE enrichment and HREE depletion. The volcanic
rocks of the Sunjialiang Formation have high K, Na, Al, and low Mg and Fe contents. They have LREE enriched
patterns, with significant negative Eu anomalies. The Langi Formation is mainly shoshonite series, and the
Sunjialiang Formation is high K calc alkaline series.

Conclusions. The geochemical characteristics of trachyte and basaltic trachy-andesite of the Langi Formation
are similar to those of island arc, which may be related to the subduction and dehydration metasomatism of the
upper crust. The geochemical characteristics of tephrite are similar to those of HIMU type OIB, and the source
region may be enriched asthenospheric mantle by metasomatism of the subducted oceanic crust. The geochemical
characteristics of basalt are similar to those of N-MORB, and the source area may be depleted asthenospheric
mantle. The rhyolites of the Sunjialiang Formation may be partial melting of lower crust by underplating of mantle
source magma by the Early Cretaceous extension of North China Craton or the partial melting of subducted oceanic
crustal rocks by subduction of the palaeo-Pacific plate. LA-ICP-MS U Pb dating on zircons from a rhyolite of the
Sunjialiang Formation, yield a concordant age of 118.0+ 1.1 Ma. This age indicate that the Sunjialiang Formation is
chronologically comparable with Yixian Formation in western Liaoning province.

Keywords: Langi Formation Sunjialiang Formation Mesozoic volcanic rocks Eastern China zircon U-Pb
age
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