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Table 1. Elemental and isotopic data of Cenozoic basalts from the Nanpu Sag, Bohai Bay
Basin.

Sampling well M18 M24-1 JH1x1-1 JH1x1-2 JHIx1-3 JHIx1-4 JH1x1-5 M103x1-1 M24-2 M103x1-2
Depth (m) 2125 2039 2490.96 249194  2493.96 2494.96 24954  2081.87 2037.5 2082.67
Strata Guantao Group
Volcanism Volcanic Cycle 3
SiO, 47.28 47.76 46.44 48.8 49.07 48.16 48.35 48.89  43.89 48.29
TiO, 2.56 2.17 2.13 2.15 2.02 2.04 2.04 2.44 2.4 245
ALO; 15.8 13.7 14.73 15.11 15.26 14.6 14.89 14.72 13.93 1449
Fe,05 1.99 2.26 2.48 2.11 2.18 222 2.17 2.39 2.37 2.3
FeO 7.94 9.04 9.93 8.45 8.73 8.89 8.66 9.55 9.47 9.18
MnO 0.27 0.19 0.26 0.19 0.19 0.15 0.16 0.17 0.25 0.26
MgO 5.37 8.84 8.14 6.69 6.74 7.81 7.79 8.1 9.48 8.03
CaO 10.14 7.71 8.76 9.62 8.27 8.74 8.63 7.8 7.81 8.28
Na,O 2.31 2.74 2.33 2.64 2.74 2.43 2.51 2.84 3.07 2.71
K,0 2.15 1.34 1.09 1.17 1.49 1.28 1.23 1.44 1.59 1.26
P,0s 0.75 0.46 0.43 0.45 0.47 0.43 0.42 0.49 0.51 0.5
CO, 0.58 0.47 0.13 0.17 0.11 0.27 0.07
H,O+ 2.2 2.85 2.34 1.94 22 2.62 2.57 0.96 491 2.28
Total 99.34 99.53 99.19 99.49 99.47 99.64 99.49 99.79  99.68 100.03
Mg# 0.55 0.64 0.6 0.59 0.58 0.61 0.62 0.6 0.64 0.61
Q 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Or 13.16 8.23 6.66 7.10 9.07 7.82 7.51 8.61 9.92 7.62
Ab 20.24 24.10 20.38 22.94 23.86 21.26 21.93 24.32 19.54  23.46
An 27.33 21.96 27.41 26.62 25.67 25.99 26.56 23.44  20.61 2420
Ne 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.26 0.00
Di(FS) 6.04 3.72 431 5.63 4.04 438 3.99 3.44 4.15 3.91
Di(MS) 10.06 8.18 7.62 10.17 6.91 8.57 8.05 6.71 9.42 7.86
Hy(MS) 4.44 9.41 8.38 9.87 11.06 11.60 11.95 9.64 0.00 10.31
Hy(FS) 3.06 491 5.44 6.26 7.41 6.80 6.80 5.66 0.00 5.88
OI(MS) 3.33 6.79 6.34 1.77 2.11 3.18 3.05 5.37 1440  4.56
OI(FS) 2.53 3.91 4.54 1.24 1.56 2.05 1.91 3.48 8.02 2.86
Mt 2.99 3.41 3.72 3.14 3.25 3.33 3.25 3.51 3.63 3.41
1l 5.04 4.28 4.18 4.19 3.95 4.01 4.00 4.69 481 4.76
Ap 1.80 1.11 1.03 1.07 1.12 1.03 1.01 1.15 1.25 1.19
cpx 16.09 11.90 11.92 15.79 10.94 12.95 12.04 10.15 13.57  11.77
opx 7.50 14.32 13.82 16.13 18.47 18.39 18.75 15.30 0.00 16.19

ol 5.85 10.70 10.88 3.01 3.68 5.23 4.96 8.85 2242 742



In ppm
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3.24
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0.51
5.1
239
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0.92
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0.3
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0.3
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362

245
34
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22.66
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233
5.84
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0.91
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2.17
0.32
2.02
0.33
31.09
152.83



208pp/204pp 38.454 37.619 38.325 38.348

Mg" = Mg/( Mg+Fe2+); *Nd/"**Nd CHUR is cited from (Goldstein, O'Nions et al. 1984)

Table 1 continued.

Sampling well B15 G10 JH1x1-6 B8 B8x1 N4 B5-1 BS28-1 BS28-2 BS28-3
Depth (m) 2278 2242 3780.5  3670.85 2720 41502 4256.2 4257.36 4258.8
Upper
Dongyingjie Dongyingjie
Strata Guantao Group Group Group Upper Shahejie Group
Volcanism Voleanic Cycle 3 Volcanic Cycle 2
SiO, 48.68 48.88 47.77 45.1 42,07 438 50.85 4694 44.15  44.03
TiO, 1.58 1.96 1.76 254 244 288 1.72 3.81 2.72 2.66
ALO3 15.1 14.81 17.05 1459 1747 1394 1553 1347 15.13 18.38
Fe20, 2.18 2.16 2.17 244 221 2.33 2.13 2.58 2.51 2.65
FeO 8.7 8.65 8.67 976 8.85 932 8.5 1033 10.03 10.6
MnO 0.16 0.15 0.1 0.13 0.1 0.2 0.08 0.24 0.28 0.22
MgO 7.39 8.19 3.12 6.85  7.56  10.02 5.82 4.93 5.22 5.58
CaO 8.79 7.25 9.69 10.53  10.78  8.06 814 1035 109 6.6
Na,O 3.4 3.1 391 2.67 1.87 3.4 2.96 3.11 4 4.05
K>,0 0.5 0.75 1.15 072  0.67 2 0.78 0.06 0.23 0.31
P,0s 0.18 0.4 0.22 0.43 0.5 0.82 0.27 0.63 0.56 0.6
CO, 0.6 0.82 0.28
H,O+ 225 2.29 4 44 506  3.15 2.63 4.16 4.06 4.12
Total 99.51 99.41 99.61 100.16 99.58 1002  99.41 100.61 99.79 99.8
Mgt 0.6 0.63 0.39 0.56  0.61 0.66 0.55 0.46 0.48 0.49
Q 0.00 0.00 0.00 0.00  0.00 0.00 2.86 1.23 0.00 0.00
C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.86
Or 3.06 4.60 7.11 444 419 1222 4.76 0.37 1.42 1.92
Ab 29.76 27.24 29.66 2359 16.74 14.85 2588 27.28 22.86  35.02
An 25.31 2521 26.75 26.84 3946 1743 27.68 2345 23.66  30.13
Ne 0.00 0.00 2.68 0.00 0.00 8.06 0.00 0.00 6.77 0.43
Di(FS) 5.46 2.47 10.37 7.69  3.65 4.06 4.03 922 10.86 0.00
Di(MS) 9.71 5.18 8.10 12.58 745 10.75 6.00 11.82 13.10 0.00
Hy(MS) 5.56 14.48 0.00 045 072 0.00 1220  7.25 0.00 0.00
Hy(FS) 3.58 7.91 0.00 0.32 0.41 0.00 9.39 6.49 0.00 0.00
OI(MS) 6.30 3.01 3.06 8.08 11.03 14.58 0.00 0.00 5.26 10.18
OI(FS) 4.47 1.81 4.96 624 683 696 0.00 0.00 5.52 10.73
Mt 3.27 3.25 3.29 3.69 3.39 349 3.19 3.88 3.80 4.02
1l 3.11 3.87 3.50 504 490 565 3.38 7.50 5.40 5.28
Ap 0.43 0.96 0.53 1.04 1.23 1.96 0.65 1.51 1.36 1.45
cpx 15.16 7.65 18.47 2027 11.10 14.80 10.03  21.04 23.96 0.00
opx 9.14 22.39 0.00 0.77 1.13  0.00 21.58 13.75  0.00 0.00
ol 10.77 4.83 8.02 1432 17.87 21.54 0.00 0.00 10.78 20.91
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0.45
2.75
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5.4 5
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12.6 10.5
30.2 33.7
1.287 0.455
12.87 4.55
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27.5 30.8
6.5 6.5
231 266
23.48 25.47
51.33 57.61
6.21 7.09
27.46 30.83
6.48 722
2.01 2.3
6.65 7.14
1.04 1.15
5.78 6.61
1.06 1.2
2.76 3.19
0.41 0.26
2.03 2.62
0.33 0.38
28.83 33.78
165.86  186.75
31.7 27.46
7.49 6.48
0.1429  0.1427
0.512923 0.512875
0.7 1
3 5.4
554 386
0.02 0.028
0.70817 0.703828
3 2
0.70816 0.703814
5.8 4.9







Table 1 continued.

Sampling well B5-2 B5-3 B5-4 B5-5 B28 Ml NP1 BS28-4  BS28-5  BS28-6  BS28-7
Depth (m) 4147.12 41474 4149.6 4213 4054 4045.6 4461 4451.65  4495.55  4511.22
Strata Upper Shahejie Group Lower Shahejie Group
Volcanism Volcanic Cycle 2 Volcanic Cycle 1
Si0, 4834 4774 5032 484 4024 46.62 45.96 48 49.7 47.04 47.07
TiO, 1.99 2.31 1.88 1.95 3.25 2.41 2.43 1.39 2.38 2.3 2.85
ALOs 16.54 1542 1548 1634 1942 15.39 15.05 16 13.84 15.5 15.32
Fe, 05 2.1 2.59 222 2.09 3.05 22 2.4 2.11 2.15 2.46 2.42
FeO 8.41 10.36  8.89 835 12.19 8.8l 9.81 8.44 8.61 9.83 9.69
MnO 0.14 0.09 0.1 0.13 0.06 0.16 0.14 0.14 0.23 0.15 0.2
MgO 5.08 5.45 487 433 5.95 4.7 8.21 7.85 6.34 791 44
CaO 10.57 8.83 9.41 9.54 503 1035 9.04 8.81 6.67 8.04 10.93
Na,O 2.84 2.39 237 401 3.22 3.14 2.96 291 43 2.54 2.56
K,0 0.75 0.44  0.53 059  0.03 1.45 1.2 0.42 1.31 0.6 0.7
P,0s 0.36 0.28 0.33 037 0.64 0.56 0.47 0.19 0.32 0.31 0.54
CO, 0.58 0.23 0.37 0.17
H,O+ 2.5 3.8 3.12 3.51 6.14 325 2.34 2.93 3.85 2.7 2.86
Total 99.62 99.7  99.52  99.61 99.22 99.62 100.01 99.42 100.07 99.55 99.54
Mgt 0.52 0.49 0.5 0.48 0.47 0.49 0.6 0.63 0.57 0.59 0.45
Q 0.00 2.55 6.09 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.70
C 0.00 0.00  0.00 0.00 6.96 0.00 0.00 0.00 0.00 0.00 0.00
Or 4.56 2.71 3.25 3.63 0.19 8.95 7.26 2.58 8.08 3.67 4.28
Ab 2474  21.09 2081 3517 2927 25.17 23.59 25.58 37.96 22.23 2241
An 31.06 3133  31.15 25.85 2232 2465 24.81 30.50 15.22 30.12 29.21
Ne 0.00 0.00  0.00 0.08 0.00 1.39 1.11 0.00 0.00 0.00 0.00
Di(FS) 7.15 4.73 5.64 7.98 0.00  9.18 5.03 3.80 5.14 2.63 9.18
Di(MS) 9.72 5.56 6.78 929  0.00 11.55 9.60 7.28 8.84 4.75 10.07
Hy(MS) 6.81 11.58 9.44 0.00 9.57 0.00 0.00 9.59 2.16 13.56 6.67
Hy(FS) 5.75 1129 9.01 0.00 9.44  0.00 0.00 5.75 1.44 8.60 6.97
OI(MS) 1.20 0.00 000 485 4.45 4.81 11.55 5.15 7.16 3.24 0.00
OI(FS) 1.12 0.00  0.00 526  4.83 4.84 7.64 3.40 5.26 2.26 0.00
Mt 3.14 3.92 3.34 3.15 4.75 3.33 3.56 3.18 3.25 3.69 3.63
11 3.89 4.58 3.70 3.85 6.63 4.78 4.73 2.74 4.72 4.52 5.60
Ap 0.86 0.68 0.79 0.89 1.59 1.36 1.11 0.46 0.77 0.74 1.30
cpx 16.87 1029 1242 1727 0.00 20.73 14.63 11.09 13.98 7.37 19.24
opx 1256 2287 1844 0.00 19.01 0.00 0.00 15.33 3.60 22.16 13.64
ol 232 0.00 000 10.11 9.28 9.65 19.20 8.55 12.43 5.50 0.00
In ppm
Rb 7.5 6.7 5.9 7.8 1.2 28.3 19.5 5.4 20 8.2 6.6
Ba 575 557 381 506 143 431 1010.9 266 1459 196 357
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9.9

17.8
0.681
6.81
636
19.3
4.1
156
16.59
3533
4.66
19.32
477
1.67
5.12
0.82
484
0.89
24
0.35
1.89
0.3
25.18
124.13

11.4

16.4
0.615
6.15
539
14.1
32
131
12.06
25.73
3.57
14.11
3.57
1.21
3.69
0.57
3.45
0.65
1.53
0.24
1.37
0.2
16.77
88.72

9.5

17.1
0.478
4.78
534
15.9
33
147
12.51
27.46
3.92
15.87
4.01
1.35
4.13
0.65
3.88
0.74
1.82
0.27
1.66
0.25
19.48
98

10.3

21.1
0.743
7.43
450
17.9
42
178
15.51
329
4.58
17.88
4.29
1.52
4.43
0.68
4.11
0.76
1.83
0.28
1.67
0.25
20.46
111.15

44

433
0.456
4.56
117
20
431
182.4
22.8
36.8
4.81
20
6.07
1.88
6.08
0.9
4.85
1.07
2.63
0.35
1.88
0.27
213
131.69

2.5

41.6
0.731
7.31
554
27.15
4.5
187
2722
51.19
6.55
272
5.77
1.9
5.4
0.81
4.73
0.84
2.36
0.31
1.85
0.28
22.01
158.37

2.6

362
0.847
8.47
740
24.25
391
157.9
22.73
47.63
5.86
243
5.64
1.82
534
0.79
4.86
0.94
236
0.32
1.94
0.28
24.84
149.6

243
5.64
0.1403
0.512886
2
19.5
739.84
0.076
0.705906
2
0.705866
5.1

0.6

10.9
1.026
10.26

538
10.28

2.8

86.4

7.91
16.13
2.35

10.3
2.62

1.1

2.88
0.46
2.73
0.49

1.4

0.19

1.13
0.17

132
63.04

10.28
2.62
0.1541
0.512967
2
5.4
538
0.029
0.704552
2
0.704541
6.6
19.1877
15.6435
38.3939

7.6

17.2
0.877
8.77
318
19.04
59
155
14.02
23.21
4.07

4.76
1.64
5.19
0.83
4.09
0.89
2.31
0.35
1.94
0.29
24.35
106.98

19.04
4.76
0.1512
0.512962
2
20
318
0.182
0.704609
2
0.704514
6.5
17.9476
15.5381
37.9773

9.3

16.7
0.534
5.34
422
17.61
8.1
136
13.57
30.11
3.88
17.6
4.47
1.59
4.69
0.74
4.24
0.77
1.99
0.29
1.65
0.24
20.93
106.77

17.61
4.47
0.1535
0.512973
2
8.2
422
0.056
0.704591
2
0.704562
6.6
19.0419
15.6722
38.6429

26.7
0.345
3.45
482
27.74
5.1
208
22.05
47.75
6.09
27.7
6.62
2.17
6.79
1.05
5.96
1.05
2.71
0.4
2.17
0.32
28.89
161.76

27.74
6.62
0.1443
0.512968
2
6.6
482
0.04
0.704754
2
0.704732
6.8
18.146
15.5229
38.0212







