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Fig.1  The 23 four-element-materials contained Jinwen Chuji in the late Western Zhou dynasty
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Table 1 The first year of each king in the late Western Zhou dynasty and the

calendar years of both data named as Jinhousuzhong and Shanfushanding within the

related kings’ period
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Table 2 By using Jinhousuzhong as the first prime data to determine the years of

the five elder-year data (kings’ year>25 yr)
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Table 3 By using Shanfushanding as the first prime data to determine the years of
the five elder-year data (kings’ year>25 yr)
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Table 4 The kings’ periods in the Chuji calendars and the calendars’ characters

HIE FPERE OFEE/% PHAR/d FALEE EE/% PHAR/d

T JA1E1M 82.6 19.47 Ji1E 18y 78.3 19.28
52 114 87.0 19.36 Ji2E 1ty 87.0 18.58
[ 3 114 73.9 19.50 GRI=AN 82.6 18.90
H
9 JilE 1M 87.0 15.06
D72 1 91.3 17.17
Vi 31 1 e 91.3 16.62
UL Ji2E 11y 100 19.84
Ji2E 21 87.0 16.42
J& Ji1E 11 91.3 15.53
Ji2E 11 95.7 16.45
[ 3 114 91.3 17.00
B P25 1 e 91.3 19.55 Ji2E 11y 87.0 19.32
Ji2E 2y 82.6 16.53
EE D1 1d 95.7 19.53 JilE 11y 95.7 14.69
32/ 18 95.7 17.24
Ji 3 114 91.3 17.61
*
o Ji1E 1M 87.0 16.23 JilT1t 87.0 15.74
Ji2E 16 91.3 17.03 Ji2E 164 91.3 16.53
i3 11 91.3 18.06 Ji3TE 1ty 91.3 17.19
w
B DAl 87.0 18.63 P11t 87.0 17.17
Ji2E 11 91.3 18.93 Ji2E 16 91.3 17.67
53 114 78.3 18.79 Ji3E 1ty 82.6 17.59
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®5 EF. FHhEHME
Table 5 The Lipu with Jian Zi and the leap month in the middle of the year

i Jil Ji2 i3 =8} ]

1 —8771227/—8760107

2 —8750222/—8750316 —8760228/—8760310 —8620214/—8620302

3 —8740214/—8740219 —8240123/—8240209 —7780121/—7780206
4 —8720122/—8720218 —8580108/—8580208

5 —8630514/—8630521 —8260430/—8260526 —7800428/—7800523
6 —8630616/—8630625 —8260602/—8260630 —7800531/—7800626
7 —8240310/ —8240326 —7780309/ 7780323
8 —8240310/—8240326 —7780309/—7780323
9 —8720207/—8720304 —8220316/—8220324 —7760314/—7760321
10 —8660831/—8660909

11 —8140610/—8140620

12 —8640811/—8640911 —8650817/—8650905
13 —8511003/—8511029 —8521008/—8521023 —8380925/—8381014

14 —8330316/—8330322 —7960301/—7960327

15 —8450706/—8450804 —7950812/—7950824

16 —8310619/—8310621 —7940605/—7940626

17 —8400110/—8400129 —8410115/—8410123 —8270101/—8270114 —7911218/—7900118

18 —8761221/—8750113 —8771227/—8760107 —7790126/—7790130
19 —8661229/—8650111

20 —8620813/—8620905

21 —8591125/—8591224 —8601130/—8601218 —8461117/—8461209

22 —8750318/—8750410 —8610305/—8610402

23 —8720715/—8720815

RoH e L IR, SRR, PR AT B Prs o HB (R yyyymmdd),
FEMR 3 A 1, B/ BaTT. 25 LR WA RLCHE, AREHEAZ T, Kb gy
SEbr & BAMF DRERFAERI3ZLME, 220 A Di1. H1. e, Ji2y Bl s BRI 3.
Bl BEE KRR,

*6 E¥. FREHRE
Table 6 The Lipu with Jian Zi and the leap month in the end of the year

i Jil Ji2 Ji3 w1 ]

1 —8771227/—8760107

2 —8750222/—-8750316 —8760228/—8760310 —8620214/—8620302

3 —8740214/—8740219 —8240123/—8240209 —7780121/—7780206
4 —8720122/—-8720218 —8580108/—8580208

5 —8630514/—8630521 —8260430/—8260526 —7800428/—7800523
6 —8770501/—8770603 —8630616/—8630625 —8260602/—8260630 —7800531/—7800626
7 —8240310/ —8240326 —7780309/—7780323
8 —8240310/ —8240326 —7780309/ 7780323
9 —8720207/—8720304 —8220316/ 8220324 —7760314/—7760321
10 —8530823/ 8530924

11 —8140610/ —8140620

12 —8640811/—8640911 —8650817/—8650905
13 —8511003/—8511029 —8521008/—-8521023 —8380925/—8381014 —8010911/—-8011018

14 —8330316/—8330322 —7960301/—7960327
15 —8450706/—8450804 —7950812/—7950824
16 —7940605/—7940626
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Table 6 Continued

id ] Vi Vi3 1 4]

17 —8400110/—8400129 —8410115/—8410123 —8270101/—8270114 —7911218/—7900118

18 —8761221/—8750113 —8771227/—-8760107 —7790126/—7790130
19 —8661229/—8650111

20 —8610808/—8610911 —8620813/—8620905

21 —8591125/—-8591224 —8601130/—-8601218 —8461117/—8461209 —8091103/—8091213

22 —8750318/—8750410 —8610305/—8610402

23 —8720715/—8720815 —8580702/—8580806

®=7 BE. EhSEHE
Table 7 The Lipu with Jian Yin and the leap month in the middle of the year

i Jil Ji2 i3 =81 ]

1 — 8780307/ 8770126 —8640222/—8630117

2 —8760428/—8750311 —8770504/—8760306 —8260406/ —8250302

3 —8620412/ 8610230 —8250329/ 8240204 —7790327/—7780201
4 —8720322/-8710218 —8730328/—8720213 —8590314/—8580203

5 —8270704/—8260521 —7810703/—7800519
6 —8270806/—8260625 —7810805/—7800622
7 —8750407/—8740301 —8250515/ —8240322 —7790513/—7780319
8 —8750407/—8740301 —8250515/ —8240322 —7790513/ —7780319
9

10 —8681109/—8670928 —8541027/—8530919

11 —8150814/—8140616

12 —8651016/—8640907 —8661021/—8650901 —8151122/ 8140927

13 —8521207/—8511023 —8531213/—-8521017 —8391129/—-8381009 —8021115/—-8011014

14 —7970506/—7960322

15 —7961016/ — 7950820

16 —8450703/—8440601 — 17950809/ — 7940621

17 —8410316/—8400123 —8280307/—8270110 —7910221/—-7900114

18 —8760225/—8750107
19 —8660304/—8650105 —8670309/—8660129 —8530224/—8520121

20 —8621012/—8610905 —8121118/—8110927

21 —8590129/—8591218 —8600204/—8601213 —8460121/—8461205

22 —8750517/—8740411 —8760522/—8750406 —7790622/—7780429
23 —8730919/—8720810 —8590905/—8580802
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Table 8 The Lipu with Jian Mao and the leap month in the end of the year

¥ Ji2 =1 B2 K

1 —8270408/—8260123 —7810407/—7800120
2 —7800603/—7790329
3 —8760425/—8750208

4 —8220429/—8210209 —8360512/—8350218  —7760427/—7750206
5  —8780801/—8770526 —8410718/—8400501

6  —8780903/—8770629 —8410820/—8400604

7  —8760611/—8750326 —8390528/—8380301

8  —8760611/—8750326 —8390528/—8380301

9  —8740617/—8730324 —8230520/—8220319 —8370603/—8360328 —7770519/—7760316

10 —8171212/—-8160924 —8311026/—8300903 —7711210/—7700922
11 —8660911/—8650620 —8150814/—8140616  —8290828/—8280624

12 —8151122/—8140927

13 —8531213/—-8521017

14  —8480602/—8470326 —8110519/—8100301

15 —8471113/-8460824 —7961016/—7950820 —8101030/—8090828

16 —8460906/—8450626 —8090823/—8080601

17 —8420321/-8410118

18 —8260403/—8250128 —7800401/—7790125
19 —8160410/—8150126

20 —8121118/—8110927

21  —8600204/—8601213

22 —8250624/—8240403  —8390707/—8380411

23 —8221021/—8210808 —8361103/—8350816 —7761019/—7750804

*9 Bk, FHhEHRE
Table 9 The Lipu with Jian Chen and the leap month in the middle of the year

id ] Vi Vi3 H1 4

1 —8770501/—8760103 —8780506/—8770127 —8640422/—8630118

2 —8760627/—8750313 —8770703/—8760307 —8260605/—8250303

3 —8250528/—8240206 —7790526/—7780202

4 —8720521/—8710219 —8730527/—8720213 —8590513/—8580205
—8270902/—-8260522 —7810901/—7800520
—8641019/—8630621 —8271005/—-8260625 —7811004/—7800623

o o

7 —8750606/—8740302 —8250714/—8240323 —7790712/—7780320
8 —8750606/—8740302 —8250714/—8240323 —7790712/—7780320
9 —8230719/—8220321

10 —8670108/—8670929 —8541226/—8530920
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Table 9 Continued

id ] Vi Vi3 1 4]

11 —8151013/—8140617 —7691012/—7680614
12 —8651215/—8640908 —8661220/—8650902 —8140121/—8140928 —7680120/—7680925
13 —8510205/—8511024 —8520211/—8521018 —8380128/—8381010 —8010114/—8011015

14 —7970705/—7960323

15 —7961215/—7950821

16 —8450901/—8440602 —7951008/—7940623

17 —8410515/—8400125 —8280506/—8270111 —7910422/—7900115

18 —8760425/—8750108 —8770501/—8760103

19 —8660503/—8650106 —8530425/—8520122

20 —8621211/—8610906 —8631216/—8620901 —8110117/—8110928 —7650116/—7650924

21 —8590330/—8591219 —8600404/—8601214 —8460322/—8461205
22 —8750716/—8740413 —8760721/—8750407
23 —8731118/—8720811 —8591104/—8580803

£10 EB. £hEEARIL
Table 10 The Lipu with Jian Si and the leap month in the middle of the year

A Ji2 =4 Ha

1 —8270607/—8260124  —7820611/—7810115
2 — 7810808/ —7800325
3 —8760624/—8750210

4 —8220628/—8210210

5  —8780930/—8770527

6  —8781102/—8770630

7 —8760810/—8750327 —7800717/—7790315
8  —8760810/—8750327 —7800717/—7790315
9  —8740816/—8730325 —7780723/ 7770312
10 —8160210/—8160925  —7710213/—7710917
11 —8661110/—8650621

12

13 —8010315/—8011016

14  —8480801/—8470327
15 —8460112/—8460825
16  —8461105/—8450627
17  —8420520/—8410119

18 —8260602/—8250130  —7810606/—7800121
19 —8670508/—8660101 —8160609/—8150128

20

21 —8090507/—8091211

17-11



58 4

PN S S 4 2

L]

£10 4
Table 10 Continued

P =81 iy
22 —8250823/—8240404  —7800826/ —7790425
23 —8221220/—8210808

®11 ZBE. FL£EHMIE
Table 11 The Lipu with Jian Si and the leap month in the end of the year

7 Ji2 =8| T2 K

1 —8270607/—8260124 —7810606/—7800121
2

3 —8760624/—8750210

4 —8220628/—8210210  —8360711/—8350219  —7760626/—7750207
5  —8780930/—8770527 —8410916/—8400502

6  —8781102/—8770630 —8411019/—8400605

7 —8760810/—8750327 —8390727/—8380302

8  —8760810/—8750327 —8390727/—8380302

9  —8740816/—8730325 —8230719/—8220321 —8370802/—8360329 —7770718/—7760317
10 —8160210/—8160925 —7700208/—7700922
11 —8661110/—8650621 —8151013/—8140617 —8291027/—8280625

12 —8140121/—8140928

13 —8520211/—8521018

14  —8480801/—8470327 —8110718/—8100302

15 —8460112/—8460825 —7961215/—7950821 —8101229/—8090829

16  —8461105/—8450627 —8091022/—8080601

17 —8420520/—8410119

18 —8260602/—8250130 —7800531/—7790126
19  —8670508/—8660101 —8160609/—8150128

20

21

22 —8250823/—8240404  —8390905/—8380413  —7790821/—7780401
23 —8221220/—8210808  —8350102/—8350817 —7761218/—7750805

F12 B4, £hEFHRIE

Table 12 The Lipu with Jian Wu and the leap month in the middle of the year

g Jit Ji2 i3 H1 ]
1 —8770630/—8760104 —8780705/—8770128 —8640621/—8630119 — 7810805/ — 7800222
2 —8760826/—8750314 —8770901/—8760309 —8260804/—8250304 —7800802/—779031

3
4
5

—8250727/—8240207 —7790725/—7780204
—8720720/—8710220 —8730726/—8720214 —8590712/—8580206
—8641115/—8630519 —8271101/—8260523 —7811031/—7800520
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Table 12 Continued

] Vi

Vi3

1 Hy

15
16
17
18
19
20
21
22
23

—8750805/—8740303
—8750805/—8740303
—8730811/—8720301
—8660304/—8660905 —8670309/—8670929

—8640213/—8640908 —8650218/—8650902
—8510406/—8511025 —8520411/—8521020

—8450107/—8450801

—8410714/—8400126 —8420719/—8410121

—8760624/—8750110 —8770630/—8760104

—8660702/—8650108

—8610209/—8610907 —8620214/—8620902

—8590529/—8591221 —8600603/—8601215

—8750914/—8740414 —8760919/—8750409
—8720117/—8720813

—8641218/—8630622

—8530224/—8530921

—8380329/—8381011

—8340917/—8330320

—8280705/—8270111

—8530624/—8520123

—8460521/—8461206

—8580103/—8580803

—8271204/—8260626 —7811203/—7800623
—8250912/—8240324 —7790910/—7780321
—8250912/—8240324 —7790910/—7780321
—8230917/—-8220322 —7770916/—7760319

—8151212/—8140617
—8140322/—8140928

—7970903/—7960325
—7950213/—7950821
—7951207/—7940624
—7910621/—7900116

—8110318/—8110928

*13

B FLEHARIE
Table 13 The Lipu with Jian Wu and the leap month in the end of the year

1

A

i Ji1

1 —8770630/—8760104
2 —8760826/—8750314
3

4 —8720720/—8710220
5

6

7 —8750805/—8740303
8 —8750805/—8740303
9 —8730811/—8720301
10

11

12 —8640213/—8640908
13 —8510406/—8511025
14

15 —8450107/—8450801
16 —8451031/—8440603
17 —8410714/—8400126
18 —8760624/—8750110
19 —8660702/—8650108
20 —8610209/—8610907
21 —8590529/—8591221
22 —8750914/—8740414
23 —8710111/—8710818

—8260804/—8250304
—8250727/—8240207

—8271101/—8260523
—8271204/—8260626
—8250912/—8240324
—8250912/—8240324
—8230917/—8220322

—8010315/—8011016
—7970903/—7960325

—7951207/—7940624

—7910621/—7900116

—8110318/—8110928
—8090507/—8091211

—7800730/—7790228
—7770702/—7760201
—7821105/—7810514
—7821208/—7810618

—7710213/—7710917
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Table 14 The Lipu with Jian Shen and the leap month in the middle of the year

i ) i Jii3 =8} ]

1 —8770829/—8760106 —8780903/—8770129 —8640820/—8630120

2 —8761025/—8750315 —8771031/—8760309 —7801001/—7790302
3 —8250925/ 8240208 —7790923/ 7780205
4 —8730924/ 8720215 —8590910/—8580207

5 —8630114/—8630520 —8271231/—8260524 —7811230/—7800521
6 —877011/—8770601 —8630216/—8630623 —8260202/—8260627 —7800201/—7800624
7 —8751004/—8740305 —8251111/—8240325 —7791109/ 7780322
8 —8751004/—8740305 —8251111/—8240325 —7791109/ 7780322
9 —8731010/—8720302 —8231116/—8220323 —7771115/ 7760320
10 —8660503/—8660906 —8530425/ —8530922

11 —8140210/—8140618

12 —8640413/—8640909 —8650419/—8650903 —8140521/—8140929

13 —8510605/—-8511026 —8520610/—8521021 —8380528/—8381011

14 —8341116/—8330320 —7971102/—7960326

15 —8450308/—8450802 — 7950414/ —7950822

16 —17940205/ — 7940624

17 —8410912/—-8400127 —8420917/—-8410122 —8280903/—8270112 —7910820/—7900117

18 —8760823/—-8750111 —8770829/—8760106 —8260801/—8250101

19 —8660831/—8650109

20 —8610410/—8610909 —8620415/—8620903 —8110517/—8110929

21 —8590728/—8591222 —8600802/—8601217 —8460720/—8461207

22 —8761118/—8750409

23 —8720317/—8720813 —8580304/ —8580804

*15 EH., FEFHMIL
Table 15 The Lipu with Jian Shen and the leap month in the end of the year

g i1 Ji2 IZE] w1 ty

1 —8770829/—8760106 —8780903/—8770129 —8640820/—8630120

2 —8761025/—8750315 —8771031/—8760309 —8261003/—8250305 —7801001/—779032
3 — 8250925/ —8240208 —7790923/ —7780205
4 —8730924/ 8720215 —8590910/—8580207

5 —8271231/ 8260524 —7811230/—7800521
6 —8770101/—8770601 —8260202/ 8260627 —7800201/ 7800624
7 —8751004/—8740305 —8251111/—8240325 —7791109/ 7780322
8 —8751004/—8740305 —8251111/—8240325 —7791109/—7780322
9 —8731010/—8720302 —8231116/—8220323 —7771115/—7760320
10 — 8530425/ —8530922

11 —8140210/ —8140618

12 —8640413/—8640909 —8650419/—8650903 —8140521/—8140929

13 —8510605/—-8511026 —8520610/—8521021 —8380528/—8381011 —8010514/—8011016

14 —8341116/—8330320 —7971102/—7960326

15 —8450308/—8450802 —7950414/ 7950822

16 —8451230/—8440604 —7940205/ —7940624

17 —8410912/—8400127 —8420917/—8410122 —8280903/—8270112 —7910820/—7900117

18 —8760823/—8750111 —8770829/—8760106 —8260801/—8250101

19 —8660831/—8650109

20 —8610410/—8610909 —8620415/—8620903 —8110517/—8110929

21 —8590728/—8591222 —8600802/—8601217 —8460720/—8461207 —8090706/—8091212
22 —8751113/—8740415 —8761118/—8750409
23 —8720317/—8720813 —8580304/—8580804

17-14



58 4 B F

VG 60 0120 5 7 e A 2

L]

Fz16
Table 16 The Lipu with Jian Xu

2R FHhEHERRIE
and the leap month in the middle of the year

i Jil Ji2 Vi3 1 ]

1 —8771028/—8760106 —8781102/—8770130

2 —8761224/—8750316 —8771230/—8760310 —8631216/—8620301

3 —8751216/—8740218 —8251124/ 8240208 —7791122/ 7780206
4 —8731123/—-8720216 —8591109/—8580208

5 —8630315/—8630521 —8260301/—8260525 —7800228/—7800521
6 — 8630417/ 8630624 —8260403/—8260628 —7800401/—7800625
7 —8240110/—8240325 —7780108/—7780323
8 —8240110/—8240325 —7780108/—7780323
9 —8731209/—8720303 —8220115/—8220323 —7760114/ 7760321

10 —8660702/—8660908

12 —8640612/—8640910 —8650618/—8650904
13 —8510804/—8511028 —8520809/—8521022
14

15 —8450507/—8450803

16

17 —8411111/—8400128 —8421116/—8410122
18 —8761022/—8750112 —8771028/—8760106
19 —8661030/—8650110

20 —8620614/—8620904
21 —8590926/—8591223 —8601001/—8601217
22 —8750117/—8750410
23 —8720516/—8720814

—8530624/—8530923

—8380727/—8381012
—8330115/—8330321

—8281102/—8270113

—8460918/—8461208
—8610104/—8610401

—8140411/—8140619

—7960101/—7960326
—7950613/—7950823
—17940406/—7940625
—7911019/—7900118

—8110716/—8110930

Fz17

ER. FEFHRIE
Table 17 The Lipu with Jian Xu and the leap month in the end of the year

i Jil Ji2 Vi3 w1 ]

1 —8771028/—8760106 —8781102/—8770130

2 —8761224/—8750316 —8771230/—8760310 —8631216/—8620301 —7801130/ —7790302
3 —8251124/ 8240208 —7791122/ 7780206
4 —8731123/—-8720216 —8591109/—8580208

5 —8630315/—8630521 —8260301/—8260525 —7800228/—7800521
6 —8770302/—8770602 —8630417/—8630624 —8260403/—8260628 —7800401/—7800625
7 —8751203/—8740305 —8240110/—8240325 —7780108/ 7780323
8 —8751203/—8740305 —8240110/—8240325 —7780108/ 7780323
9 —8731209/—8720303 —8220115/ 8220323 —7760114/—7760321
10 —8530624/—8530923

11 —8140411/—8140619

12 —8640612/—8640910 —8650618/—8650904
13 —8510804/—8511028 —8520809/—8521022
14

15 —8450507/—8450803

16

17 —8411111/—8400128 —8421116/—8410122
18 —8761022/—8750112 —8771028/—8760106
19 —8661030/—8650110

20 —8610609/—8610910 —8620614/—8620904
21 —8590926/—8591223 —8601001/—8601217
22 —8740112/—8740416 —8750117/—8750410
23 —8720516/—8720814

—8380727/—8381012
—8330115/—8330321

—8281102/—8270113

—8460918/—8461208
—8610104/—8610401
—8580503/—8580805

—8010713/—8011017
—7960101/—7960326
—7950613/—7950823
—17940406/—7940625
—7911019/—7900118

—8110716/—8110930
—8090904/—8091213
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The Integration of Chuji Calendars in the Late
Western Zhou Dynasty

LI Yong
(National Astronomical Observatories, Chinese Academy of Sciences, Betjing 100012)

AsstracT In this paper, we investigate 23 four-element-materials contained Chuji
(characters usually on bronze vessels, perhaps represent the moon phase) in the late
Western Zhou Dynasty. It is assumed that all 5 elder-year data (kings’ year>25 yr)
should belong to the periods of king Li or king Xuan. At the same time, in order to
guarantee the completeness, compatibility, and objectivity of these kinds of calendars,
in the paper we build up them respectively according to the 24 characters of Chinese
ancient calendar. We use the transformation platform for Chinese ancient dates to finish
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the calendars, consider the five different first years when both kings took their powers,
set the moon age of Chuji cover any day in a lunar month, and as far as possible give
every result for each material as in different kings’ period. As a result, we totally derive
13 calendars according to different combinations of the characters of ancient calendars.
When subdivided by the different combinations of the kings’ periods, 33 solutions are
obtained, but the moon phases of Chuji are usually in the second half month. The
best result, with Jian Mao and the leap month in the end of the year, is related with
the BC878 (BC827) as the first year of king Li (king Xuan). The coincidence rate of
23 data is 100%, and average moon phases are 19.84 days. The suboptimum choices
have four solutions; the coincidence rate is 95.7%, respectively with Jian Chen and the
leap month in the middle of the year; together with Jian Wu and the leap month in
the middle or end of the year. We point out that these results may constitute and
link respectively with other materials (even with other moon phases) as long as have
the same calendar features. After adopting more materials and higher qualification,
the scope of the solutions can be further limited and narrow. In addition, the different
researchers can easily obtain or intercept their needed results respectively from this

paper.

Key words history and philosophy of astronomy, moon phase, Chuji (characters usual-
ly on bronze vessels, perhaps represent moon phase), Jinwen Lipu (the calendar consists
of the dates on bronze vessels), chronology
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