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ABSTRACT

A set of descriptions of apparent solar motion on the celestial sphere round the year appears
in a couple of ancient Chinese materials, such as the Y lieh-ling(Monthly Ordinances) section
of Li—chi(Record of Rites), L#-shih Ch'un-ch’iu(Master Lif's Spring and Autumn Annals), and
Huai-nan—tzu. It consists of the solar R. A.'s, twilight culminations and dawn culminations for
twelve solar months. Each o} the 36 articles is described with the name of one of the 28 Hsiu's.

This set of data is the result of the first systematic application of the Hsiu system as an
astronomical coordinate, and also the best preserved remnants of an observational method
which had constituted the main part of the ancient Chinese astronomy.

Many astronomers and historians, East and West, has been attracted to the Study of this
material by its potential value as a definite clue to the chronology of the ancient history of
China. They have held the general belief that, by the proper application of the precession of
the equinoxes, they could reach the exact peridd in which the observations for this material
took place.

Certain as it may seem in principle, this goal was not so easy to achieve in practice. The
main difficulty lay in the disharmony among the articles: while each of the articles, applied
with the precession, points to a certain range of period, all the ranges that respond to the 36
articles do not seem to include a common range tp satisfy all the articles. In a sense, the
variances among interpretations on this material may be reduced to variances in the methods
to overcome such disharmony.

After reviewing the failure of existing studies to establish a convincing method, 1 have set
up following principles to surmount this problem.

i) Interpretations on the material will be, as far as possible, based on the astronomical fu-

nction of the culmination observation.

i) A fraction of the material will he excluded from the final interpretation lest the resu-

1t should be unduly affected by accidental mistakes.

iii) Margins will be defined for various errors in such a way that will reflect the techn-

ical aspects of the observations.

Keeping to these principles, I have come to the conclusion that the observations in question
were made most probably during the first half of the fourth century B.C. During the proce-

dure, I could also ascertain the astronomical function of the twilight and dawn culminations

by examining analogous factors in later calendrical systems.
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(R 4) =% -TH-mIE2 T8/

el o
R TR V4 53 1
Fii y=6"16" ry=8"33"
B 5 B F B &

5 97.67 100. 78 100. 53 99.79 101 52 100. 19 101,21 100. 45
H 102.13 105. 71 104. 48 104.72 105. 46 104.75 105. 68 104.8
s du] 106. 43 109. 40 109. 40 - - 108.67 109. 65 109. 2
S E 110. 48 112. 36 112.36 112. 36 112. 36 112.16 113.05 113. 4
“|NiF 113. 83 115. 32 115. 32 109. 40 115. 32 114.85 115. 90 117
- 116. 32 116. 30 117.29 114.33 117. 29 116.62 117.63 119.5
"E 117.18 98. 56 117.29 116, 30 118.28 116.76 117.82 120. 4
E& 116. 32 100. 53 117.29 111.38 118. 28 116. 31 117.28 119.5
K& 113.93 98. 56 115. 32 115, 32 115. 32 114.64 115. 66 117
ARk 110. 48 94. 62 112.36 112. 36 112. 36 111. 82 113. 00 113. 4
-.£ 3 106. 43 89. 69 109. 40 116. 30 101. 52 108.17 109. 16 109. 2
[S) 4 102.13 103. 49 104. 48 103. 49 105. 46 103.79 104. 83 104. 8
%o 97.67 99.55 100. 78 99, 55 99.79 99.15 100.10 100.45
E ¥ 1 93.63 76. 88 95. 85 94, 62 94. 87 94. 44 95. 45 69.25
4% 89.70 74.91 91.91 89.69 90. 92 90. 22 91.29 92.35
A3 86.22 88.71 87.97 86. 74 87.97 86. 50 87.46 88.9
N 83.37 81. 81 86 83.78 85.01 83.76 83.80 86. 15
KT 81.48 82.79 81.06 81.81 82. 05 81.67 82.60 84.3
2F 80. 83 82.05 79.84 80. 82 82.05 80. 92 80.72 83.7
INFE 81.48 83. 4 81.81 82. 05 82.79 82.10 83.15 84.3
P 3 83.37 85. 01 83.78 84. 02 82.79 83.97 84. 90 86.15
- 86. 22 - 87.72 - 88.71 87.22 88, 22 88.9
5574 89.70 - 9]. 66 - 92.65 91.16 91.21 92. 35
38 93. 63 96. 84 95. 61 95, 85 96. 59 5. 70 96. 66 96. 25
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#F BEEol A Jehed®™ HAaEEkdd £ Ko HiE FEE Foa vdebd A& AA

33) HEH £26 B2

34) B, KE, K T REEEET B etk 1EA A Aol

35) efoFe) FaEE T YL ¥ & 3E £ A
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o) HHEEL 71 sle] b 2 %E# WGEely KE TRBoe gddFol FEE 7IFozd AdHsd
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(¥ 5) mOAEY HWEE KALZEE
ghel &

k31 IFH Y 531 B s

5 0 1.68 0

#HH 5.98 7.76 5.94
i 11.62 13. 02 11. 48
A} 16. 55 17. 62 16. 43
i 20. 42 21. 07 20. 19
T 22.9 23.53 22. 56
E 23.75 23.61 23.75
2 2.9 2. 87 22.56
KB 2. 42 20. 74 20.19
R 16.55 17. 21 16. 43
K2 11. 62 12. 28 11. 48
= 5.98 €. 61 5%
or 0 0.45 0

ET — 5.98 - 5.7 - 5%
EfiE —11.62 —11.13 —11.48
S —16. 55 —16. 06 —16. 43
NE ~20. 42 —19.59 —20.19
KE ~22.9 —22. 46 —22.56
2H —23.75 —23.61 —23.75
NHE —22.9 —-21.64 —22.56
KFE —20. 42 —20.33 —20.19
a3 ~16.55 —14.91 —16. 43
ik —11.62 - 9.90 —11.48
B — 5.98 —- 3.98 — 5.94
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7
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37) o HBoNA £ AAH Fffio] AP EHMeE A
#o] izt wHlsle AN =of U

Folo] &7t ? Needham wiEe] F4 MR Bl g A

woks] WiEol | Fakol ohich 2wl WAKAE whx K
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S A Hig# B.&5H2A C. & D B
& 317.53° 86. 22° 43.75° 221,32
& 346. 22 93.63 79.85 252. 58
k=22 13.78 102. 13 115. 92 271.65
#E 42. 47 110. 48 152.95 291.98
b 73.68 116. 32 190. 00 317.37
k23§ 106. 32 116. 32 222.63 350. 00
=K 137.53 110. 48 248.02 27.05
hk 166. 22 102. 13 268. 35 64. 08
=K 193. 78 93,63 287. 42 100. 15
&% 222. 47 86. 22 308. 68 136. 25
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Ex 286. 32 81. 48 7.80 204.83

50) #A, Lia%. p. 56
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{®& 7> B.C.400FH =+N\7E B2 KR e
b= | 170.21 R 244.13 k5 340.97 #* 59.82
T 182.03 %+ 270. 00 P2 356. 74 2 92. 34
K 190. 90 S 277.89 g 8.56 0 96. 28
B 205. 69 52 289.71 b 22.36 8 111.07
Lo 210. 62 & 299.57 2 33.20 & 117.97
E 215. 54 £ 316.22 (1 48.97 o 135.71
3 233.29 4 332.09 £ 50.94 L 153. 45

KRpo) AAR(ATY) 3 KBAMAC) y=6'16" 5| & ol EF7txel BRMAI(BI), 222 o]
& sl doix FEARMQ FHHFES LES(CH 5l DF) ebd Aol E (R7)L
C. 4005 gHoll glojAe] T“+Uge RS KL vebd Aolc,

olE ¥ Eo REE H4iHol KAste] B4T Aol ol (X8l

9
%
B.

(T 8-1) YT HY

1 316.32  <317.53—=x <332.09

2 340.97  <346.22—=x <356. 74

3 8.56 < 13.78—x < 22.36

4 33.20 < 42.47—x < 48.97

5 59.82 < 73.68—x < 92.34

6 96.28 < 106.32—x <111.07

7 135.71  <137.53—x <153.-45

8 170.21 < 166.22—x <182, 03

9 205.69  <193.78—x <210. 62

10 215.54  <222.47—x <233.29

1 244.13  <253.68—zx <270

12 277.89 < 286.32—x <289, 71

(& 8-2) FHES HY (¥ 8-3) Ehgo} HH

1 50. 94 < 43.78-x < 59.82 1 215. 54 <231.32—x <233.29
2 59. 82 < 79.85-x < 92.34 2 244.13 <252.58—x <270
3 111. 07 <115.92—x <117.97 3 270 <271.65—x <277.89
4 135.71 <152.95—x <153.45 4 277. 89 <291.98—x <289.71
5 182. 03 <190 -x  <190.90 5 299. 57 <317.37—x <316. 32
6 210. 62 <222.63—x < 215. 54 6 340. 97 <350 —x <356. 74
7 244.13 <248.02—x <270 7 33.20 < 27.05—x < 48.97
8 270 <268.35—x <277.89 8 48.97 < 64.08—x < 50.94
9 289. 71 <287.42—x  <299.57 9 96. 28 <100.15-x <111.07
10 299, 57 <308.68—x  <316.32 10 111.07 <136.25—x <117.97
11 332.09 <335.17—-x  <340.97 11 153. 45 <172.2 —=x <170. 21
12 356. 74 < 7.8 —x < 8.56 12 190. 90 <204.83—x <205. 69
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A RN g b R 9 =
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9 —10.92 3.87 -12.15 -2.29 —16. 84 11.91
10 18.28 25.18 - 7.64 9.11 —10. 82 6.93
11 1.9 18.75 - 5.80 3.08 -16. 32 9.55
12 — 0.8 13.93 - 0.76 11.06 -3.39 8.43
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= oopa FAI" Fol Sl & o]l Wi EEe KBANA y=616'% AA HAZo] Py Hx
sop 23 22k gy e Ae AFAAAL® 49714 FEPEo| g ERIe s2H
ol WHleoz Agsn AHRXEHEZ 2AE Alddde KEAMAC y=833 AE7} =+ Bl
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A A3 A2 2PAI Rer BESD ool = A5 F A% Friz Fo
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(¥ 10) y=8°33"0l UolA2] x8f HY
H f B F $ B2 H B

A%

TR a3 TR LR TR Lt
-3 — 4.46 13. 29 —13.39 —4.51" ~14. 56 1.2
E-2 —20.03 5. 84 - 9.87 22. 65 ~10. 52 5.25
E: >3 -~ 8.91 - 1.02 — 6.62 7.28 — 8.58 5.22
F3 ] - 0.64 11.18 2.67" 20. 41 - 6.5 9.27
HE -2, 14 —14.61 2.21 11. 08 —18. 66 13. 86
k3] - 5,92 5.85 10. 28* 15. 20 - 4. 75* 10. 04
&% —24. 84 - 9.07* —19. 09 6. 80 -15.92 1.8
i B 10. 88* 12. 85 —~ 6.87 1.02 -15.81 - 3.99*
E: 253 —13. 54 1.25 — 9.5 0. 32* —16. 84 —11.91*
FES 15. 60* 22.54 ~ 4.95 11. 80 —10. 82 6.93
fr & - 0.8 15.93 -2.99 5.89 —16.32 9.55
X - 3.67 11. 12 2.06 13. 88 — 3.39* 8.43
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Qe AAE AL Wl A8 HA A2 Lol APAE olF 12M2E HHelH A Hslz
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Urlzl 607028 Ay 29 23 ERoE A v AL fibke R siwsls 10202
THRoez 714 ¥& AL MEY FPE aidste 2210, ol x=1.622 Fcjd +0.6
o oAy clolld 607Hel LB TRRel =¥ uEdcyn @ 4 oh addl Shell4 RoRiRE
2 0.5 AE, WA W BAREE +2 A5, 3o +2.5°F AFerlz dded A2 x
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