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Supplementary Online Material

This supplement includes A) the earthquake catalog for North China, for events
(M>4.0), from 780 BCE to May 2010, and B) a PowerPoint animation of earthquakes
in North China in the past 2000 years (uploaded separately).

A. Earthquake catalog (M>4.0, 780 BCE - May 2010). Negative years are BCE.
Sources for this catalog are Ming et al (1995) and china earthquake data center

(http://www.csndmc.ac.cn/newweb/data.htm#)
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2 117.50
30 118.20
7 118.80

12 117.70
10 118.20
10 118.70
27 118.00
18 122.60
20 122.50
19 111.90
25 108.20
25 108.10
2 118.30

13 113.40
9 115.20
9 115.00
26 115.00
19 119.00
7 115.30
17 120.80
18 113.90
19 113.90
19 113.90
19 113.90
19 113.90
23 113.90
29 112.50
26 113.80
29 118.30
30 118.30
5 120.00
23 121.10
22 120.30

39.90
39.70
39.40
39.80
40.00
39.80
39.90
39.70
39.70
39.90
39.40
39.60
39.50
39.90
39.20
39.40
40.00
39.40
40.70
40.70
37.10
41.00
41.20
39.70
40.60
37.40
37.40
37.30
40.00
35.20
33.60
39.90
39.90
39.90
39.90
39.90
39.90
38.50
40.00
39.70
39.70
33.70
35.20
33.80

4.7
5.0
4.7
4.8
5.3
5.6
5.3
4.9
5.0
5.0
6.9
4.7
4.7
5.7
6.2
4.7
4.7
5.1
5.9
52
52
52
6.0
5.0
5.6
4.7
58
4.8
4.9
6.0
5.0
5.7
5.5
59
4.8
4.9
4.9
5.5
6.1
52
5.6
5.1
5.6
5.0
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1995 4 15 122.40 40.80 5.0
1995 9 20 118.10 35.00 5.6
1995 10 6 118.30 3970 54
1996 5 3 109.70 40.80 6.6
1997 7 28 122.20 3370 5.5
1998 1 5 109.00 3440 52
1998 1 10 114.30 41.10 6.2
1998 2 10 123.70 37.70 5.0
1998 4 14 118.50 39.70 5.0
1998 7 11 110.60 35.00 5.0
1998 7 27 114.50 41.10 5.0
1999 3 11 11440 41.10 5.5
1999 11 1 113.90 3990 5.7
1999 11 29 123.00 40.50 5.9
1999 11 29 123.00 40.50 5.0
1999 11 29 123.10 40.50 5.1
1999 11 30 123.10 40.50 5.2
2000 1 12 123.10 40.50 5.5
2001 6 5 108.40 40.80 5.0
2002 2 17 122.80 37.50 3.3
2002 3 20 122.60 3430 4.0
2002 3 20 114.50 41.20 3.1
2002 3 21 122.50 3390 32
2002 3 21 115.50 36.90 3.3
2002 3 22 112.00 3500 34
2002 3 25 108.90 40.50 3.3
2002 3 31 111.70 36.10 3.0
2002 4 2 109.10 40.50 3.5
2002 4 22 11442 3727 4.8
2002 5 19 117.98 3937 42
2002 7 23 12227 35.62 4.7
2002 8 3 115.63 40.49 4.0
2002 9 3 112.58 37.85 4.7
2002 11 7 113.92 3495 4.0
2003 3 30 123.33 41.51 4.1
2003 3 30 123.38 37.52 5.1
2003 4 23 117.38 3920 4.1
2003 4 24 117.39 3921 43
2003 4 27 115.19 3545 4.0
2003 5 22 118.26 3944 4.1
2003 6 5 120.40 36.14 42
2003 6 9 123.35 35.57 4.4
2003 6 10 111.28 4034 4.6
2003 6 12 120.39 36.14 4.0
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2003
2003
2003
2003
2003
2006

22 109.21
26 112.30
15 118.48
25 111.38
11 117.34
4 116.25

40.26
38.42
39.42
36.10
39.07
38.9

4.2
4.1
4.1
5.0
4.0
5.1

Year Month Day Longitude Latitude Magnitude

-780
-646
-519
-280
231
91
-70
-35
144
294
294
315
344
408
419
462
495
512
649
692
712
777
788
793
835
836
849
863
866
867
879
925
927
949

?
?

8

oo

5

? 107.80

? 111.70

8 112.50
? 108.80

? 114.20

10 108.90
1 119.20

9 109.00

25 112.60
? 116.00

? 114.20
? 111.50

? 114.30
? 118.30

? 120.40

17 117.00
1 121.60
23 112.80
15 111.50
? 117.70

19 112.20
? 115.20

14 110.50
31 109.70
15 108.90
29 108.90
24 109.80
? 111.70

? 111.40

18 111.40
? 109.30

18 116.70
? 113.60

9 116.00

34.50
36.30
34.70
34.40
39.80
34.30
36.30
34.30
38.60
40.50
33.70
36.10
35.40
36.80
41.60
34.80
36.80
38.90
36.10
37.40
37.30
37.80
34.50
34.50
34.30
34.30
40.80
35.60
35.90
35.90
34.20
34.70
34.80
38.50

7.0
5.0
5.5
5.5
6.5
5.5
7.0
5.8
5.5
6.0
5.5
5.0
6.0
5.0
5.5
6.5
5.5
7.5
6.8
5.0
5.5
6.0
5.3
6.0
4.8
4.8
7.0
5.5
55
55
4.8
5.8
4.8
5.5

-14-



Liu et al.:

Migrating Earthquakes in North China

953 11
1000 1
1011 8
1022 4
1038 1
1038 3
1046 4
1057 3
1068 8
1069 1
1076 12
1102 1
1138 8
1144 8
1161 ?
1209 12
12890 7
1290 10
1291 9
1303 9
1304 2
1304 9
1305 5
1314 10
1316 ?
1323 1
1337 9
1338 8
1341 4
1342 4
1342 5
1346 3
1346 4
1351 5
1354 5
1366 8
1367  ?
1368 7
1399 9
1408 2
1409 2
1448 10
1449 2
1456 7

? 115.20

23

114.50

? 114.60

? 113.10

15

112.90

7 112.90

24
30
20
24

2
2
2
16

121.50
116.30
116.50
117.00
116.40
112.40
115.50
116.00

? 108.20

13 111.80

29
4

112.50
119.30

1 111.50

25

111.70

? 111.50

11
11

112.60
113.10

13 113.80

? 111.10

7 115.10

16
10

115.70
115.20

? 112.40

23
13

114.50
112.50

? 119.50

? 117.90

7 112.50

2 111.90

15

112.70

? 112.50

16

111.50

? 115.00

28
13
9

121.10
121.10
109.70

? 115.00

12

115.70

36.30
37.10
38.20
39.80
38.40
38.40
36.50
39.70
38.50
38.20
39.90
37.70
39.30
38.50
34.20
36.00
37.50
41.60
36.10
36.30
36.10
37.40
39.80
36.60
36.40
40.60
40.40
40.40
37.90
34.50
37.70
37.50
37.10
37.70
37.00
38.00
37.90
37.80
40.40
37.60
37.60
38.30
40.40
40.40

4.8
5.0
4.8
6.5
7.3
4.8
5.5
6.8
6.5
5.0
5.0
6.5
5.5
6.0
5.0
6.5
4.8
6.8
6.5
8.0
5.0
4.8
6.5
6.0
5.5
5.0
6.5
5.0
4.8
4.8
5.5
5.0
4.8
5.5
4.8
5.8
55
5.3
4.8
4.8
4.8
5.5
4.8
5.0
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1467 6
1477 5
1481 7
1483 4
1484 2
1485 1
1485 3
1485 3
1485 4
1485 6
1485 7
1487 8
1493 1
1493 5
1495 11
1497 2
1501 1
1502 10
1502 12
1504 8
1505 3
1505 10
1506 3
1506 9
1509 4
1511 12
1514 10
1515 1
1517 10
1520 9
1520 10
1522 2
1522 9
1524 2
1524 5
1525 9
1525 10
1526 3
1527 ?
1527 1
1528 7
1531 7
1533 10
1536 11

18 112.30
22 117.80
6 119.00
? 115.00
7 116.10
26 110.30
15 117.90
25 117.00
16 112.00
5 117.90
3 115.80
19 108.90
27 122.20
4 115.20
8 119.10
26 112.90
29 110.10
27 115.30
4 112.60
24 114.20
? 114.90
26 110.90
29 110.10
7 120.70
21 119.70
11 116.60
30 113.00
17 111.00
1 119.20
1 115.80
? 115.00
7 114.10
22 112.00
14 114.10
? 115.00
13 115.40
12 115.70
? 116.50
? 118.10
? 114.90
? 114.60
? 115.00
? 115.00
1 116.80

39.60
35.00
40.30
40.40
40.50
34.80
35.30
35.80
36.80
40.20
40.40
34.40
40.00
35.50
34.60
36.30
34.80
35.70
39.00
34.40
40.40
35.20
35.30
36.30
35.40
39.20
38.70
35.30
37.60
35.80
40.40
34.20
37.60
34.00
40.30
33.80
33.90
38.30
39.80
35.80
37.90
40.50
40.30
39.80

5.5
4.8
5.0
4.8
6.8
5.5
5.5
5.0
5.0
5.0
4.8
6.3
4.8
53
4.8
5.0
7.0
6.5
5.3
4.8
4.8
53
5.5
4.8
4.8
55
53
4.8
5.5
5.3
4.8
5.8
4.8
6.0
4.8
5.8
5.5
4.8
5.5
4.8
5.0
4.8
4.8
6.0
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1537 5
1538 ?
1542 8
1543 5
1545 2
1546 9
1548 9
1549 4
1553 11
1554 6
1556 2
1556 7
1557 7
1558 6
1558 12
1562 6
1563 10
1567 ?
1568 1
1568 4
1568 5
1568 5
1568 5
1569 ?
1580 9
1581 5
1582 3
1583 5
1583

9
1584 3
1586 5
1587 4

4
6

1587

1587

1587 10
1588 7
1588 7
1589 ?
1591 ?
1594 3
1594 3
1597 10
1597 12
1598 2

23 117.60
? 115.60
21 111.10
8 118.50
? 114.00
29 117.70
22 121.00
? 111.90
17 112.90
5 113.00
2 109.70
3 115.00
? 115.00
? 112.20
1 109.70
? 118.70
? 112.90
? 119.20
? 109.30
11 109.20
5 119.00
7 119.00
25 109.00
? 110.30
15 112.30
28 114.50
? 113.20
17 114.00
? 111.90
? 119.20
26 116.30
10 113.50
10 113.70
21 112.70
4 110.80
? 112.80
2 118.50
? 112.50
? 110.00
24 114.70
28 113.00
6 120.00
? 121.60
13 121.30

33.60
38.00
39.00
35.20
40.00
34.50
38.00
37.00
38.10
39.00
34.50
37.20
40.30
37.50
34.50
39.60
36.80
39.70
34.20
34.40
39.00
39.00
34.40
34.60
39.50
39.80
40.10
39.70
38.40
37.50
39.90
35.30
35.30
38.10
35.20
38.40
37.50
37.70
36.60
34.30
38.00
38.50
37.70
37.40

5.5
5.0
5.0
5.0
53
5.5
7.0
5.5
4.8
5.0
8.3
4.8
4.8
5.0
5.5
5.0
5.0
4.8
55
5.5
6.0
5.0
6.8
5.0
5.8
5.8
5.0
5.5
4.8
5.0
5.0
5.5
6.0
4.8
5.0
5.0
5.0
4.8
5.0
5.0
4.8
7.0
53
4.8
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1599 7 ?109.20 35.60 4.8
1599 5 1 122.70 41.60 5.0
1607 10 2 108.90 3430 5.0
1614 6 9 111.50 3640 4.8
1614 10 23 112.10 3720 6.0
1615 12 ? 115.00 40.00 5.0
1615 12 8 116.80 40.10 4.8
1616 10 10 116.10 40.70 5.0
1618 5 20 111.90 37.00 6.0
1618 8 15 117.10 40.10 4.8
1618 10 1 123.30 40.60 4.8
1618 11 16 114.50 39.80 6.5
1620 10 19 117.50 37.10 5.0
1621 3 ?2116.70 39.50 5.5
1621 11 22 121.20 3790 53
1622 3 18 116.00 35.50 6.0
1622 4 17 116.80 36.60 5.5
1622 6 21 111.30 3580 4.8
1623 12 26 115.20 36.10 4.8
1624 2 1 118.00 38.50 5.5
1624 3 ? 112.70 3840 5.0
1624 4 17 118.80 39.50 6.5
1624 4 19 118.00 38.50 5.5
1624 7 19 115.50 3890 5.5
1625 4 7 11690 38.30 5.0
1626 5 30 117.40 40.00 5.5
1626 6 28 114.20 3940 7.0
1627 9 7 113.60 37.80 5.5
1628 10 7 114.20 40.60 6.5
1632 9 4 117.00 39.70 5.0
1633 7 ? 111.80 3730 4.8
1636  ? 7 108.80 36.80 5.0
1638 12 22 112.40 3450 4.8
1640 4 ? 112.50 3470 4.8
1642 6 30 110.90 35.00 6.0
1642 8 11 120.60 3720 4.8
1642 10 4 116.90 3420 4.8
1643 10 23 116.80 3420 4.8
1644 1 15 116.50 3440 4.8
1648 4 1 108.40 3450 4.8
1654 9 15 115.60 36.10 5.5
1655 3 18 108.10 3480 5.3
1657 10 ? 115.00 40.20 5.0
1658 2 3 115.70 39.40 6.0
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1660 9
1661 11
1662 4
1664  ?
1664 4
1665 4
1668 7
1668 7
1668 8
1668 9
1670 12
1671 9
1672 6
1673 10
1675  ?
1675 6
1675 8
1677 ?
1678 7
1679 9
1679 9
1679 10
1681  ?
1683 11
1686 1
1687 11
1688 10
1695 5
1698  ?
1704 9
1708 10
1708 10
1720 7
1724 ?
1730 ?
1730 9
1736 12
1737 9
1746 7
1754 5
1765 3
1765 7
1765 8
1772 3

? 116.20
19 115.00
21 115.00
? 112.70
1 116.70
16 116.60
25 118.50
26 119.20
24 118.50
18 117.10
? 118.00
? 118.00
17 118.80
18 113.50
? 114.80
?7111.10
3 116.80
? 113.70
? 115.30
2 117.00
4 116.00
? 112.50
? 109.40
22 112.70
18 121.80
20 121.50
? 115.00
18 111.50
? 121.20
18 116.70
25 108.40
26 114.70
12 115.50
? 115.30
? 117.90
30 116.20
25 121.60
30 114.40
29 116.20
? 112.50
15 123.40
4 116.00
16 108.20
1 114.40

35.20
40.50
40.50
38.70
39.90
39.90
34.80
36.40
36.50
36.20
35.30
35.30
35.60
40.50
34.10
34.80
35.60
37.70
40.70
40.00
39.00
37.60
35.80
38.70
37.70
37.60
40.60
36.00
41.50
38.10
33.80
36.70
40.40
40.50
36.90
40.00
37.80
35.10
40.20
37.70
41.80
40.10
34.50
38.30

4.8
4.8
4.8
5.5
4.8
6.5
8.5
6.8
5.8
6.0
5.0
5.0
6.0
6.0
5.5
5.0
5.0
5.0
5.0
8.0
5.8
55
5.0
7.0
4.8
4.8
4.8
7.8
5.0
5.5
4.8
5.8
6.8
5.0
5.0
6.5
5.0
5.5
5.0
5.0
55
5.0
5.0
5.0
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1789 11
1791 2
1795 8
1796 3
1797 8
1805 6
1805 8
1807 5
1812 4
1813 ?
1814 1
1814 2
1815 8
1815 10
1815 11
1816 8
1820

1820 10
1827 3
1827 4
1829 4
1829 8
1829 11
1830 5
1830 6
1830 6
1830 6
1830 6
1831 ?
1835 6
1851 6
1852 11
1854 6
1855 12
1856 4
1859 3
1859 9
1861 7
1862 11
1862 12
1879 4
1880 7
1880 9
1882 4

7 110.30
11 115.00
5 118.70

? 119.40

5 118.90

25 114.50
5 119.20

17 116.80
2 110.60

? 111.40

10 113.50
4 114.40

5 117.20

23 111.20
26 111.20
7 117.00

4 113.90

? 111.20
23 111.10
22 111.30
? 111.20

18 110.60
19 118.50
2 115.00

12 114.30
13 11430
24 114.70
26 114.30
? 117.80

6 116.40

12 114.80
17 118.80
4 118.70

11 121.60
10 121.70
12 118.20
19 122.20
19 121.70
28 111.50
26 111.50
4 122.00

17 108.10
6 118.70
25 109.30

34.60
38.00
39.70
36.00
39.40
37.10
39.70
38.30
34.60
36.00
34.60
35.80
39.10
34.80
34.80
38.50
34.10
34.80
34.90
34.60
37.50
34.60
36.60
35.70
36.40
36.40
37.30
36.40
35.90
36.30
37.60
36.00
36.30
39.20
39.10
35.20
40.70
39.10
35.40
35.60
34.00
34.80
39.70
35.40

5.0
5.5
5.5
5.0
5.0
5.0
5.5
4.8
5.5
53
5.0
5.5
5.0
6.8
4.8
4.8
6.0
5.0
5.5
4.8
5.5
4.8
6.3
4.8
7.5
5.5
5.5
5.8
4.8
5.0
4.8
5.0
4.8
5.5
53
5.5
5.3
6.0
5.0
5.5
6.5
5.0
5.0
4.8
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1882
1882
1882
1883
1885
1888
1889
1890
1891
1893
1898
1898
1900
1903
1905
1905
1907
1909
1909
1910
1910
1911
1916
1918
1921
1921
1922
1923
1923
1923
1923
1924
1929
1929
1931
1932
1934
1934
1934
1935
1936
1937
1937
1939

2 115.50
5 115.50
6 115.50
23 112.60
7 122.20
13 119.00
? 115.10
? 112.90
17 111.90
23 116.80
? 111.90
22 113.00
? 114.20
19 115.50
28 122.00
29 121.50
10 121.80
21 113.60
11 114.40
8 122.00
9 122.00
25 114.50
? 111.30
9 114.50
7 110.10
1 122.00
29 120.50
14 115.80
16 115.40
? 109.20
13 111.10
19 120.00
14 111.30
20 111.30
25 118.10
22 121.60
21 108.80
18 121.70
27 119.20
19 118.30
13 118.30
1 115.20
1 115.10
8 121.60

38.10
38.10
38.10
37.90
40.70
38.50
36.30
36.90
37.10
38.30
40.40
39.10
36.10
38.00
33.80
33.80
39.80
37.40
38.10
35.00
35.00
39.80
35.70
34.50
36.00
33.70
39.20
39.40
35.70
37.10
38.70
35.00
40.70
40.70
36.50
36.10
41.00
39.10
39.90
39.60
40.40
35.30
35.40
37.10

6.0
4.8
5.5
5.5
5.5
7.5
5.0
5.5
5.8
5.0
4.8
5.8
5.0
4.8
53
5.6
4.8
5.0
55
6.8
4.9
59
5.0
5.3
5.0
6.5
6.5
5.5
5.0
5.5
55
5.0
6.0
5.5
4.8
6.3
6.3
4.8
5.0
4.8
4.8
6.8
7.0
55
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1940
1945
1948
1948
1952
1956
1956
1957
1957
1957
1959
1964
1965
1965
1965
1965
1965
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966

5 122.00
23 119.00
23 121.80
29 115.40
8 112.70
19 114.00
3 114.00
1 115.50
6 112.80
11 112.50
11 110.90
2 111.60
10 111.50
13 111.60
15 111.60
15 111.60
22 109.90
6 115.00
8 114.90
8 114.90
8 114.90
8 115.00
11 114.90
15 114.90
20 115.00
20 116.00
22 115.00
22 115.10
22 115.20
22 115.00
22 116.00
22 115.10
22 115.10
22 115.10
22 115.00
22 115.00
22 114.90
22 115.10
22 115.20
23 115.10
24 115.90
25 115.20
26 115.30
26 115.30

40.20
39.50
37.20
35.10
39.00
37.80

37.80

40.50

37.60
38.00
35.60

35.10
35.00
35.00
35.10
35.10

40.10

37.50

37.30

37.30

37.40

37.80
37.30
37.40
37.30
37.30
37.40
37.40
37.40
37.50
37.50
37.50
37.50
37.50
37.50
37.50
37.60
37.60
37.60
37.40
37.40
37.50
37.70
37.70

5.8
6.3
6.0
5.5
5.5
5.0

5.0

5.0

5.0
5.0
5.4

4.7
52
5.5
5.1
4.8

4.8

52

5.1

52

6.8

5.0
5.0
4.8
5.1
5.6
4.9
5.1
4.8
4.8
5.0
6.7
7.2
5.0
53
5.0
5.0
5.0
5.2
5.0
52
5.0
52
6.2

22-



Liu et al.:

Migrating Earthquakes in North China

1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1967
1967
1967
1967
1967
1967
1967
1967
1968
1968
1968
1968
1968
1968
1969
1969
1969
1969
1969
1970
1970
1971
1972
1973
1974
1975
1975

B N N N S )

o L B B I V)

6
2
2

27 115.30
27 115.40
28 116.00
28 115.40
29 115.00
29 115.20
31 11530
6 114.90
6 115.30
10 115.10
11 115.30
20 114.80
20 114.90
6 114.90
10 115.30
19 114.80
26 115.20
27 116.50
8 123.70
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