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Climate change and human history

Sheng-1 Hsu

Abstract

Climate affects the human necessities such as clothing, dwelling, food, transport,
recreation and etc. Famine of heavy drought and flood may cause overturning of a
dynasty or diminishing of a country.

Study of historical climatology was pioneered by Prof. Zhu in China and Prof.
Lamb in England. They devoted themselves to compiling and to interpreting the
causes and effects of climate change in the process of human history with great
achievement. The analytical technique in earth-science such as studies on snow-line,
glacier, lake-sediment, tree-ring, stalagmite, pollen, ice-core, soil titanium
concentration, and etc. also contribute greatly to the field of climate change.
Historical climatologists general agreed that the time during 450-550A.D. is a cold
period, during 950-1100A.D. is the Medieval Warm Period (MWP), during
1500-1850A.D. is the Little Ice Age (LIA), and the 1900A.D. and afterward is a
global warming period.

Historical incidence in relation with its climatic environment may often be
interlinked closely. For examples, the cold climate in the late 5™ century brought
about capital relocation of Bei-Wei dynasty in China, the climate in the Medieval
Warm Period altered the Indian diet in North America and flourished the Viking’s
maritime activities as well. The cold climate in the Little Ice Age led to the freeze of
Times River where ice fair became possible in winter.

Global warming and sea-level rise become the popular subjects of climate
change at present and consequently carbon dioxide emission is requested to be
controlled under a safe level. Nevertheless, both developed and developing countries
are reluctant to comply with the control standard set forth in Kyoto Protocol and in
Copenhagen Conference. It is hoped that international cooperation must be settled for
the sake of human society.

Keywords: climate change, medieval warm period, little ice age, global warming
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Unusual Precipitation in the Ancient Chinese History

Sheng-I Hsu, Kuo-Yan Chen, Kuo-Ying Wong, Yat-Man Yau

Abstract

Unusual precipitation refers to any precipitating subject other than commonly
observed raindrops, snowflakes, and hail. They include, but or not limited to, dust,
sand, feather, silk, rice, grass, charcoal, fish, meat, bone, warm, gold, coin,
bloody-rain, bloody-snow. A research project on the "Reconstruction of Climate Data
from Ancient Chinese History" was proposed by this study group and is funded by the
National Science Council. Excerpts of unusual precipitation records from an edited
computer file are the bases for analysis and discussion in this article. Causes of most
of these precipitating subjects may be interpreted through meteorological
consequences; such as typhoons, tornados, and dust-storms. While some of the
peculiar events such as precipitating meat, coins, gold, etc., still remain unknown and

are reserved for further investigation.

Keywords: historical climatology, climate change, unusual precipitation
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Heavenly Drum and Clear Day Thunder
Sheng-I Hsu

Abstract

From historical books and local chronological records, it is recognized that
ancient Chinese is respectful to the destructive power of thunders. Occurrence of
thunder usually signifies the coming of disaster that civilians and emperor will have to
suffer in the near future, “clear day thunders”, in particular, were often recorded in the
past thousand years.

To reveal the puzzle of “clear day thunder” phenomenon, we search out all
possible “sky noises” and the related hazards from the records. After analogue
reasoning, “clear day thunders” may be attributed to earth quake, volcanic eruption,
land slide, meteor strike, tidal wave, and etc.

Keywords: heavenly drum, clear day thunder, volcanic eruption, historical climate

* & AR ¢ http://www.gfnet.tw/archives/973
¥ & AR ¢ http://www.gfnet.tw/archives/973
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Climate Change and Capital Relocation

of the Bei-Wei Dynasty in China
Sheng-1 Hsu

Abstract

About 1500 years ago, Emperor Tuo-ba-hong of the Bei-wei Dynasty moved his
capital from Ping-cheng, in Shan-xi province to Luo-yang. Questions were raised as
to why he decided to relocate his capital. Was it because of political, economic,
military and cultural factors? Or was it because of his Han-cultured personality that
drove him to do so? Or was it because of the cold climate?

Three sets of analyses were performed to seek answers to these questions. The
first analysis examines the climatic situation by using temporal surface meteorological
records. The second analysis infers the ancient climatic environment based on poems
and historical documents. The third analysis looks at evidence provided by tree-ring,
ice core and lake sediment data available over the time span going as far back as the
Bei-wei dynasty.

The results from these three approaches revealed that the climate of Ping-cheng
in the past was colder than the present situation. The mean minimum temperatures
are estimated to be lower by 0.82°C during 408A.D.-537A.D. and by 2.66°C during
479A.D.-509A.D. respectively when compared with the present.

In evaluating climate change, it is suggested that both qualitative and quantitative
methods should be used as analytical tools for the reconstruction of historical climate
in the past 2000 years.

Keywords : historical climatology, climate change, Tuo-ba-hong
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Clear Day Thunder — fact or fiction ?'*

Sheng-I Hsu

Abstract

When reviewing the ancient historical books and local chronological records, it
is recognized that ancient Chinese were very respectful to the destructive power of
thunder. When thunder appeared, the time of occurrence, sky condition, and the
accompanying rumbling noise usually signified the degree of disaster that the
civilians and the emperor were going to suffer in the short-coming future. Ancient
records of thunder and the associated hazards are interpreted through the principles of
climatology.

This article also attempts to explain the phenomenon of clear day thunder as they
were often recorded in the Chinese history. The huge rumbling noise in the natural
environment might be attributed to landslides, mountain humming, earthquakes, tidal
waves, and meteor showers in addition to the genuine thunders. The phenomenon of
clear day thunder is believed to be related to the meteor showers in most of the cases,
although other possible causes such as remote volcanic eruptions and the atmospheric
auto-convective lapse conditions should be considered if detailed records are available
for further interpretation.

Keywords: thunder, historical climate, climate change

1. Introduction

Due to the lack of scientific knowledge in ancient Chinese society, people were
unable to explain the causes of natural hazards, such as storms, thunder and lightning,
earthquakes, and so on, leading to their fears or superstitions of the mother nature. In
searching for the causes and possible solutions to these natural hazards, the principles
of “Yin-Yang” and “Five Pillars” emerged. Although most of these historical natural
events could be explained nowadays, there are still a few cases which only happen
once in thousands of years that require further investigation when more historical
records are revealed.

Most of the records about natural hazards in Chinese history were found in the
books of “The Five Pillars” and “The Disasters and Fortune”. Among them, floods
and droughts were found most often, but there were also many records of other
extraordinary natural events. This kind of information could be essential supplements
to paleoclimatic studies, especially for the pre-instrumental era. Although many of the
extraordinary events such as precipitation of fish or corn''?, precipitation of
“can-lu”'"" had been also encountered recently, however, this paper will limit its
investigation to the occurrence of clear day thunder.

1% IGU REGIONAL CONFERENCE 98, Theme 2, The Atlantic: The Nature and Management of the
Oceans and their Coastlines. Poster presentation and Poster session (31 August, 15:00~17:30)

1o Hsu, Sheng-i ~ Chen, Kuo-yen ~ Wong, Kao-ying * Yu, Yat-man, Reconstruction of the climate data
from the ancient Chinese documents. NSC funded research, NSC-85-2111-M-003-002,
(Taipei, 1996).

" Yu Wen-liang, " Gan-lu and Yia-Tsung," Geography Education, 22(1996), pp. 249-260.

61




Clear Day Fhunder — fact ox fiction ?

2. Methodology

“Clear day thunders” is a Chinese idiom used to describe the occurrence of an
unanticipated event which makes one unprepared. However, there had been no record
of such a phenomenon in modern climatological observations, and it is also difficult
to explain how this could happen using our concurrent theories of atmospheric
sciences. In order to find out possible causes of clear day thunder, ancient Chinese
records were studied in the following steps:

(1) Firstly, ancient records about thunders must be reviewed; including those power
about the “God of Thunder”, the predictors and timing of thunder, and so on;

(2) Thunder belongs to the Pillar of Water among the Five Pillars. Therefore more
records were dug out from the Book of the Five Pillars in the historical records;

(3) Since the roaring noise of clear day thunder might come from other natural
phenomena such as earthquakes, landslides, meteor landings or volcanic eruption,
these records must also be studied;

(4) When all the concurrent information of a particular event are put together and

carefully considered, a reasonable explanation within spatial and temporal context for
the cause of clear day thunder might be rendered.

3. Ancient Thunder in the Legends

Thunder is the noise caused by the sudden explosive expansion of the air when huge
energy is released in lightening. Thus this should happen only when there are storms
where electrical discharge takes place within a gigantic cumulonimbus cloud or
between the cloud and the ground surface.

3.1 The God of Thunder

There are differences between the four Chinese words referring to thunder, ‘Lei’,
‘Dien’, ‘Zhen’ and ‘Ting’. “Thunder (‘Lei’), is a creature between ‘Yin’ and
‘Yang’;‘Pili’ is a fast thunder”. “... the shaking is known as ‘Zhen’, the echo of
thunder is called ‘Ting’, the light is referred to as ‘Dien’”’(Shou-wen- jie-zi). To the
common people, thunder was the “heavenly drum” and the drummer was the God of
Thunder (Yun-sien-za-ji). Hence, thunder in historical records was written as “roaring

of the heavenly drum”.

There were also genders for thunder. The male thunder is the loud and roaring noise
that happens before precipitation. The female thunder which does not roar as blatantly
as the male counterpart occurs when there exists abundant moisture and rain-drops
between the cloud and the ground.

3.2 Ancient Prediction of Thunder

The shocking and terrifying sound of thunder was a great fear to ancient people. They
believed that they had done something wrong to agitate the God of Thunder and that
disasters would fall upon them in return. Therefore, the rulers should always think
back if there was any mistake committed in the past. Ancient people also observed
and recorded the thunder’s occurring season, time, location and condition for use of
prediction.
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3.3 Thundering Season

With the accumulation of records, ancient people were also aware of the thundering
season. If thunder came too early or too late, there would be disasters. Examples are
extracted as follows:

Thunders in January; lack of food, death and disease.
Thunders not heard in February, no fruit, infants and children die.
Thunders not heard in March; five-rice (wu-ku) no harvest, sickness and disease.
Thunders not heard in April; military disobedience, prevailing of dictatorial administrators.
Thunders not heard in May, death of cabinet members, five-rice (wu-ku) no harvest.
Thunders not heard in June; grass hoppers, societal disturbance.
Thunders roaming in autumn, five-rice (wu-ku) no harvest.
Thunders roaming in early winter; expensive autumn rice.
Thunders on winter solstice; war and thievery.
(above documents come from Su-tseng-dien)
Thunders and lightning in October; heavy disaster (Shih-zhing)

Thunder occurs in non-season; mismanagement of natural affairs by the emperor, shift of the
power to the prime minister, female domination, and prevailing of evil administrators
(Kwan-siang-wuan-zan).

Based on the above records, it is noted that ancient Chinese believed the season of
thunder was between February and August of the lunar calendar. To be more specific,
that should be the time between the Spring Equinox and the Autumn Equinox (in the
Northern Hemisphere). If thunder did not come within this period, there were risks of
famines, riots, and perhaps military coups.

Winter thunder had been regarded as abnormal and evil things long throughout
Chinese history. Wang ''? found that winter thunder took place more often in the
colder periods of history. Li et al. ' who studied the climate of Taiwan pointed out
that winter thunder was usually triggered in front of a cold front where there were
strong south-westerlies. Winter thunder is undoubtedly a deviation from the seasonal
mean conditions. Consequently, it was the usual target of blame when famines
occurred afterwards.

With respect to the Chinese medical point of view, thunder are caused by the
confrontation between ‘Yin’ and ‘Yang’. Winter is the season when ‘Yang’ is
dormant, so thunder should be rare. Winter thunder is an indicator of dormant ‘Yang’
resulting in warmer temperatures. Since warmer winters promote the activities of
bacteria, outbreaks of some infectious diseases in the following spring become more
likely. Thus winter thunder was usually accused of as the factor for disease outbreaks

"2 Wang, Pao-kwan, " Winter thunders and climate change of China in the past 2200 years," Yan-yu-si,
19:4(1981), pp.313-320.

Li,Fu-Tseng ~ Li, Gi-en ~ Shen, wa, " Comparison between winter thunder and spring thunder,"
Meteorological forecast and analysis, 107(1986), pp. 37-41.
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"4 Statistically, among the 91 large disease outbreaks, 5 occurred after winter
thunder.

With reference to the Asian monsoon climate, the onshore south-east monsoon moves
moist air inland starting usually around the Spring Equinox. It brings unsettled
conditions to South China in early spring, to the Yang-tze River basin in late spring,
and the North China plain in early summer. The dry winter monsoon replaces the
summer monsoon usually after the Autumn Equinox. Even the occurrences of winter
thunder was attributed to the dissonance of ‘Yin’ and ‘Yang’ by the ancient Chinese,
the cause of the dissonance whether by a stronger than normal ‘Yin’ (colder winter) or
a dormant ‘Yang’ (warmer than normal winter) was yet to explored.

4. Roaring Noise from the Nature

Apart from regular thunder, there are also some other natural phenomena that can
create huge sounds and bring roaring noise.

4.1 Earthquakes

The cracking of ground surfaces and the tumbling of buildings in earthquakes could
make thunder-like sound in some cases. Examples are extracted as follows:

Tang-teh-tsung Zen-yuen 9myear (A.D.793) April; earthquake in capital, big thunder-like sound,
very noisy in the rivers also. (Giou-tang-su)

Yuan-suen-ti Zi-zhan 26 year (A.D.1366) March; earthquake in Hai-chou, thunder-like sound,
land-slide occurred at Wu-san in Gan-yu county. (Yuan-shih)

4.2 Landslides

Landslides might happen after instead of during a storm. The magnificent roaming
sound of landslides could be heard miles away. Examples are extracted as follows:

Tang-dai-tsung Da-li 9myear (A.D.774) November;, mountain slides into river at Siah-Yang in
Tung-chou, sound like thunder. (Sing-tang-su)

Chin Yung-tzen 13myear (A.D.1735) May; Snake Mountain slides, rock falls, sound could be
heard miles away. (Tsung-siu-fung-san-sien-tsih)

4.3 Mountain Humming

Mountain humming occurs when strong winds of a particular direction blow in a
mountainous area and create humming sounds. Together with the echoing effect, it
could produce sounds resembling thunder or breaking waves. Examples are extracted
as follows:

Ming Siao-tsung 14myear (A.D. 1501) February; continuing thunder showers, mountain slides,
humming noise like ox-roaring. (Suih-yun-nan-tung-zhih)

Ming Shen-tsung Wan-li 12myear (A.D. 1584) December; mountain humming all night in Siao
county. (Ming-shih)

"% Wang, Su-fen, Big diseases and their rhythms in the Chinese history (Beijing :Sieh-yuen Publishing
Company, , 1994), pp. 226-233.
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Chin Chian-lun 3ra year (A.D. 1738) September; lasting mountain humming for two days at
Fu-tou Mountain, sound like thunder. (Tun-an-sien-zhih)

Examples of mountain humming are numerous. According to Tai-zhong-fu-zhi, there
was a record of mountain humming for Da-tun Mountain that lasted for 3 days and 3
nights.

4.4 Meteor Landing

There are plenty of documents that record about the precipitation of meteors. The
sizzling sounds created should be the result of friction between the meteors and the
atmosphere. Others might produce sound like canon or thunder when they hit the
ground. Examples are extracted as follows:

Sung Li-tsung Duan-ping 2nayear (A.D. 1235) Spring; tien-gou (meteors precipitate in Zhin-tang
county, sound like thunder and heard within three counties, red meteors spread into pieces.(Sung-shih)

Chin Shih-tsung Yun-tzen 3rayear (A.D. 1725) Spring; tien-gu-ming (roaring of heavenly drum)
at Lien-ping, precipitating iron-rocks, vapor smells like sulfur. (Hwei-chou-fu-zhih)

Chin Gao-tsung Chien-lun 58t year (A.D. 1793) April; black meteor-rocks fall in the area of
tweny counties, sound like cannon-fire. (Chiang-si Fun-yi-sien-zhih)

4.5 Waves

When a large wave hits the bank at high-water of a river, or during intrusion of a
tsunami to the coast, noise resembling thunders could be created. Examples are
extracted as follows:

Liang Wu-di Tien-gien 15m year (A.D. 516) September; Hwei-he river water rising, banks
corrupt, thunder-like sound heard within 300 hwa-li, around 100,000 villagers of Yuen-hwei City were
drifted to the sea. (Zhih-zhih-tung-zien)

Ming Wu-tsung Zhen-the 13myear (A.D. 1518) June 19mmid-night; tsunami with 20 feet waves
intruded Tzang-lok, sound like thunder, people along the coast were immerged, no harvest in autumn,
famine occurs. (Fu-chien-tung-zhih)

4.6 Unknown Noises

Whether some other strange noises produced by winds blowing across water bodies or
large scale movements of some flying insects could be misinterpreted as thunder
require further investigations. Examples are extracted as follows:

Liang Wu-di Da-tung 11myear (A.D. 545) June; there is noise like winds and tides beating in the
sky.(Tung-zhih)

Nan-tsao-chen Siuan-di Tai-chien 14myear (A.D. 582) September, there is noise like insect flying,
emmerging in the north-east and immerging in the north-west. (Tung-zhih)

5. Clear Day Thunders

The phenomenon of clear sky thunder was known as the ‘walk of the heavenly dog’
or the ‘roaring of the heavenly drum’. It prophesized that military coups or even the
overthrowing of a dynasty might occurred. Such rare but critical events were therefore
well documented.

Among the natural phenomena mentioned in Section 4, all except the last item could
produce thunder like sounds. Unfortunately, many of these records just contain
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information about the time and place of occurrence. There exists no details for tracing
their causes. Based on the Reconstructed Climate Information Database in Chinese
History'"”, there were at least 31 reports of clear day thunders between 723 B.C. and
1897 A.D. with no further description. Examples are extracted as follows:

Chou Ping-wang 48myear (B.C. 723); thunder without cloud in the sky. (Zhu-su-gi-nien)
Han Sian-ti Tsu-ping 3rayear (A.D. 192) May; thunder without cloud in the sky. (Han-su)

Bei-wei Sien-huang Sing-yuen lstyear (A.D. 467) July; thunder without cloud to the north-east
direction in the sky. (Wei-su)

Sung Gau-tsung Shau-sing 30m (A.D. 1160) October; thunder without cloud in the sky at
mid-day.(Sung-shih)

Chin Kwang-shui 23ri(A.D. 1897) May; thunder without cloud in the sky at Nan-lok. (Chin-shih)

Since the sounds from earthquakes, landslides, mountain humming or waves were
easier to recognize, most events with unknown causes were more likely to be
attributed to meteor landing. As meteor landing during the day in some remote
locations was quick and difficult to see, ancient people might recorded it as clear day
thunder. There are many records with clear evidence showing that clear day thunder is
related to meteor landing. Examples are extracted as follows:

Han Wu-ti Zhen-ho 4myear (B.C. 89) February; thunders heard 3 times without cloud in the sky
at Yung-sien, two black-meteors were found. (Zhih-zhih-tung-gien)

Han Tseng-ti Yen-yuen Is:year (B.C. 12) April; thunder without cloud in the sky, bright light fall
to the ground in all direction, and stop in the dark. (Han-su)

Liang Tien-gian 4myear (A.D. 505) November; clear day, lightening in the south-west direction,
thunder heard twice. (Sui-su)

Yuan Suen-ti Zhih-zhen 13myear (A.D. 1353) December; clear day thunder at the capital, and fire
found in a short moment to the south-east; at Hwei-ching-lu and north-west part of He-nan-fu, sound
like drum-beating heard 4 times, and then big noise like thunder that shake the earth. (Yuan-shih)

Chin Yung-zhen 7myear (A.D. 1729) September; clear day thunder heard 3 times at Chia-ping.
(Chin-shih-gau).

Nonetheless, not all clear day thunder is related to meteors. The noise of volcanic
eruption could be heard miles away. For example, when Mountain Krakatau blew off
in 1883 ''® its noise could be heard in Alice Spring of Australia which is located
3541 kilometers away.

Moreover, under some special circumstances, air over the surface of an arid region
could be extremely heated on a clear, calm summer day. Air just above the ground
could be heated up to the auto-convective lapse-rate of 34.1 °© C / 1000 meters (Byers,
1959). If this happens, the air parcel will rise automatically and rapidly with a big
blast of noise'"”.

Although there were no explicit historical Chinese records of such events like

"> Hsu, Sheng-i + Chen, Kuo-yen + Wong, Kao-ying * Yu, Yat-man, Reconstruction of the climate data
from the ancient Chinese documents. NSC funded research, NSC-85-2111-M-003-002,
(Taipei, 1996).

"% Simkin, Tom at. el., Volcanoes of the World (Hutchinson Ross Publishing Company, 1981), pp.134.

17 Smith, FR. , 1997, Personal Communication, March 20.
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volcanic eruption or auto-convection that might be linked to clear day thunder, the
possibility of they being the real causes still exists.

6. Conclusion

Rare events like clear sky thunder happen only once in several decades or even
centuries in Chinese history. They were attributed to ‘Yin-Yang’ in ancient times but
could also be understood within modern scientific context.

The fear and respect of ancient Chinese to the thunder left us plenty of records on this
topic. Although numerous cases of clear day thunder were suspected to be akin to
meteor landing, other explanations such as volcanic eruption and auto-convective
lapse-rate are possible. As the real causes were unknown to ancient people, their brief
descriptions in history have in turn left much room for further studies.

67




AL EMmIEHE R
AEREBFAFEGRA

B AS-1 (B HIELEE AN - OSU LI EL (G458 1087 4£)

INTERNATIONAL CONFERENCE ON

EAST ASIA AND WESTERN PACIFIC HRRAKXFF
METEOROLOGY AND CLIMATE AREEEEETI
6-8 July 1989 —AAAFEEAXBEAR
Hong Kong g &

B AS2 HEAARTHERLERMEEABG® (FB 0 1080 F)

68




(Mg F > 199 )

™, e L

J L .
AS—4 BIFEE L E B E I6C (BH A - 1008 F)

069




AL R EHE R

——

E@ &

IAgsmr%ﬂmmﬁd HE &%%%EE(A% 1999 ££)

B A6 BN ELFe - G AMERMA (EHW - 2000 F)

70




] -. ":J Nar 1S 1N '_'i: -:"_IE lfU:in g

October 14-16,2002,Beijing China

ik - 1 il@ - -_
LA APV N ¢
* 1

|

AS-8 F & E 2T g (FF & - 2004 )

71




AL R EHE R

AS-10 BRALATHEEESRER LA SB (3L > 2010 )

72




7. 1%
AL

(B) 2 dad
i






B3 Fa ki id

IREWAE - BN ETEHEZHARER
R —

RE

WL 193] FERBERLFLFEIN "RICEEZT B THTEFL
RTHEENER  BHEFREHEOEHATR B — KX BE K LRLFE
CEZE HETH  F—RAEBRAKL T FEEZIT XKW F
BETHEE WMHAETEME - FibH &R =R 25 o A SURE 2 A Z (b ST
BERZAE SE—LURERRIB AR ER ENABERAAEFRNA
HEZAT o

ZEL BRPAKLAFLAE —RAFTREERE —EEEEN - &
FEXRLNFNABRERL FREBEEE _ANMEEE hEXKLELE— A
EZHHBAHEHRRERRALICLEBRELEATERM KE&LFE-_A%
EEWGmSSEILME RE=ZAEAMBE EREE  REZAHEFEGHH
HHZHEXEETH SLEFHATEMEALIFELFH AR FEMHK
T o

BRAR T B EaRN T REEEREN L T HRERFREREL
FoYlBEy o MEXEZ o XTI K  BFEEET— c H—RAEIIIKRT K
WEHEMTHEFRZRE R R A RCFECRT A A X aA
FATZ % A= HEB W EEAE— Ao ke SEANERES  LRN\AE
T RMAXSE (WHR) FFREMEREME  EhareEMLITE
RANATTIEA R LB ER - T UENEA WZRE AR Hsh > AR
KE—_+ZFEAFNWERMAATR ARUSEEIFTRE - CFZNAT
BEMR  HRTH BT REaRERBMETNRARR - Hik - Bfx
RGN EBERE R > HEMRAEREE -

RLEPT e B THEZER  MEREXAEEE o
Mlets : Wi Wik R T REERZE ) B TR

— FME&R

B R RREER AP—EHT AR THENAELR 1931 £47
MELWELF T REERZE Y 4% ML ELT 1407 (k4 5) £%
1400 (K% 7) Fz4 WD 7T 1424 (KB 22) £z BRE ALK WEH
HEN Bl B85t FLEFVUHMITT AR ZEET  "AT LRABREEH

VRSCTIRY UEERAC) 5 43 B (2005 4 11 B ) -

73




HE 2 & W—
Wkt TRFIAEEER

R e OB R R AL\ KGR e

EfMTHERBEALT S  FHRELHFSHM TR IR
MEERAHEME  ERESMETR - AMERMAFRFMEBELERST - &
AET TR ) ALEENZRAEEL BN o BT EF —LF%-

A SE DR L= SRR - TR IE S (A E ) s (Bl E) &
(Ffn ) M BMATER MEETEEMALAFELFZ A ERES
R AR T R R AL TR A R AT (E s AL R BHA LR R AER
FBZR > HA B ETHFEZER A ERAE

BTEBREBREE AL EHREMREROMERT R BIRALHETHE
R ERELFE KAWL HTFELE HAZERARHR -

= ERZMERE

R THAFR BRI LA N A L T BRI EEE > RS
RAEALATE R " LR R R RE ) B BE DL (RTEIR) B EE A
Z MRS BE B RMIEEZ MA R EEZG o

(=) bREHARE—-ERZAHE

RREEE W - AT MEFIE S & (HENEFSANE)
THEERAH B TS BHEGHRTRHE EE 2B —BELNE  BF
EEMREZEOLEGEFEEN  REFT_RETERESE - RH RN
WEBEAMATRE  MEFERTEARS - RE AR (HIMRE) Bl & ek
WEERNNM T T EZFETE  AWESE  WEEXZE KBERYL  —ABHFTA - #H
—FEH o FRBELF o HAEREENMIEFER  TRETA > Bf—
FHE X T " BEAZNPE - —KTUERE - A BELFETHET o A ENAET
7o —HTFE - —BHE - AHTH o WA ERATE BB — B T2 #E A
WA o R EFTERBT Bl A8 3-12.5 A8 « ZHFEAINA RIT
REGHET - THMEHROMATEE - NABNESH - BN NEFETE ISAE -

e bt B % JF B R o B o AR R R WL AR AT PT LB A T B I A
(=) ZH®RA: /HR—BTFTE > LVEESETAT > AR T bR & m R
HBIR T AREE 2 RE HAETUMERM - ZFWERRAHEKL AR
MR L ARBAR - i b HRE— R LR R - R A B A T A
HEBRERARARES BERMEHBERARERZZE% LFERK
REf o Eb e R FZBANBRATR - (=) MENERERA : ZEF
Bz ERERAE - AR WG Nk R PTE R F R o8 B ALAR 7 L SR

* % T E&SHIE | hitp://www.evergreen-marine.com/

PREEIE R (BUMYE BA) (AL GEREISEIEEEET 0 1966 4E) » H 62 ¢

CREEIE (R (BEAMYE =) (G100 GEREIREIEEEET » 1966 4) > H 32 -

Y BEE  (HREFINUERE 25 ) (AL GEELER > 1976 4)  H 32 -

° ZFEWE (Louise Levathes) % ~ BI{PIE - i - (BT EEFEL) (&1L 2dUERE
Bt > 2000 45 ) » H 131 -

74




B3 Fa ki id

"1 FRE ARR—RFRES LM TAKAE o —MEFFF MREW
BER - HE - RAEGEME T B B RORE S 8 R Uk
FEWME "V, FRE > FERA=ZRZRELM  FAHTAXEE > FH—F+
o

(=) AXKE

WA R R 45K TR LA FREFHS  EHER - R
FEH G EEY  AAATAEER  BROKEAA—RE  LHEEN 5
ASCH A S B RBI AT ER  AH 27,000 5 FEMT ARE -
AN BAEEBRLA -

PRAESERANR  AEL TR BHFANEM - R FmRAFE > &
QligE MHEFNREEE - ERAARERFEREM TR BFK
EFBERALTFEETE  —FHENEREMAEHN PEETHRANKELT
FHEEH PERBRAL T CFEEAGHBREER" - TRALEH  THE
EREMERI R EEEEZES RTBARE 2R  NEEEHHE B E
FuAR gl HERBUNE S AR KB BWR X EF R RE SRR X E
EEEBES A HAEL P ERETL B EEEE RAE -+ 45
BB AT HEHERI > BRE B ABAHR L B EH -

(=) WEZFA

B Fn A KRB - T TR, A B PreR iy A B RIBE & - A
F1 B ALEE - A AR TE AT R R N AKE B o B T SR 5 E 0 A UL 1081-1990
ZHARER AR T ETEE( AL EGNITEHE ) 2 Z BARI A3 HH " &
AT A~F iz AER G ERI—FEFF mwEss - st S ARk AEE
(AZR) SR (EFR) WP mEBE (AEENF) Wk Bl-1 -
AR LEREZZRANEABRBRIL - RP AR T - 55 AW-FHEE
N R R E E R A E (T EIAATREEEX) WEE - B — AWK
b B 1 & S 35 B A N 24 40 N B T T R JRL R B T3 R A BN 0. 06
NE oG AMBRERE—AMR BRI EAGNET 4NE  MRIE T E
Al A&/ NeF 1. 38 NE o

T BIEHEYHEE -

S 51 B SRS N AN RRF TR -

’ B E AN F b e

RIS EEE 2 N Favgint

" Fgumsgdn () £ (1981-1990) - EEF L E LSS > B 337-335 ¢

75




HE 2 & W—
Wkt TRFIAEEER

F BL-1 W5 & A A B R FOL R P R 2 1 B R (A E & NEE )T
At
BN —AC| ZA | ZA | WA |ZA | SA|EA|NA | A | TA|+—A|+=A

LA E (24 49(22. 81|17, 67[12. 11]8. 39 |5.29 |1.38|3. 60 |11.72|22.07|24. 09 |24.93

TR A E |-0.06|-0. 39|-1. 14|-1. 87|-3. 42|-5. 74|-7. 4]-6. 01|-2. 72|-0. 11]-0. 03 |-0. 00

BMRIABIREHIA > TR A BGE - BT WA £
NA BT R R A% RN EEO T - Flb > BB RF XS
REE—A (KeRE+TZA) WF ELA (WeRESA) REBEFM - wik
Res TR ) FTAE A AAT R R Rk FE MR D M B R o B R AR S R i o R
W AR B A AT o

EBHKE AREBRHERTHEE

AT REMBEREERS  EEZEEE (AFH) (LK) (9
FeHE)  (ERARBE) Za® o AL =ZFEEENFN_T/\F/H - Efn
EHFELER ZHEHEEFFREALEH B L B2

F B1-2 Bffn R WV 2 A0 KR X B H

e A A BHEA

F—K K= (1405) NACH (+HH ) #HE KEERFE (1407) WAFETF (W=
ST TEE#E  HEFEI S B REEMEEEHE R0 K4
BRHEEHZEO - REZFEAACW  F% | EEAATT HEO - K4R4F
WAnBh AT TR EO® o RSN Ao | LA FER FREEEHMTAO-
KEBERLEBFETEHEO o RKEZF N | RLITFALAHETT KEHHE
Ao EFEHPEERTEFERO - BT BB R RO -

R RERE (1408) LAZRE (Z+NH) #BKR | AEAE (1411) NAZE (+X
B E TR E > R BRPTER H) WEEMERmEFER  BA
BB Nk EE 5B B M | BHFLEIRNFRAHEEE
FAATH  FHRE - HEEFE - BELE | O KEAFEANALE  Bigg
THAYRO - RENENLARZ (+ANH ) Ti4® o KLIENARENEO o
M1 (E TR @ o R ENFENH BAEHH IO - HENALHREE R A TE 7
KEEREILA - KEHFEFEEE B | SHLEIUR Bz FILEA
EHO KEANFHLA  PEHFELE (B | E EHFO-
B) LXBEAITNO -

=R KEFF (1412) T—ARE (FEE) - #K | KE+T=F (1415) AR (N
B SRR A I BRPTE A H) KEEERETHESERE-
FT& AT s w2 wmEfl s %% AEA JUAEHE (N ) AR AT B
R AEAEE A B BRI PR E RS RNERTED o K%
BOBRVEEDNHZO - XETHF+ AR | TZHEREARN  BiE0 - x4
W A TEEO e KETET—ABAR | TZHSLARHO -
S ZRMALHO -

U AREFEFE(1416) T ATH(+E ) HE - AKEFHE (1419) BAKRSF (TR
JRE S R e s 3R KRB R B H) BEETERRE - ERiTEEH
A~ TR BT BRPTER S BRAR R EE THITHREEEATHER
B ABEE MR WERE -DEEE Y | EBTE ET¥R -HESL o
T HEREASREAGERE  BRHXAR | TEBHEAAEY T HEA
ROEBEFEOREERABEDEVAESEDME | T N\& THPHAEEAT &

2R — o (R PR ) - (RHEEH Fl—Science Monthly) - &5 35 #i55 2 % (2004
) H 120-126 -

B % BI-1 FURBMRGER - —E2 - BE—BARRET R - BB _BLRIEE—F -
FLERSHE -

76




B3 Fa ki id

HEHEHO e AETWEF_ATHEMARE | KEASTHE BMEASA+T =4

T® o K&+ HEL - HHpETAERE | O kEFTLERELAES" (+4

FEHE WE Aol EBRERELE RO - H) BfEe - x&+EFEHE
O -

FRK KETAF (1421) EARE (Z+H) &% KEEZHE (1422) NATE (T
HEEET A EFERE  BYPHRE - HEX H) #EEfElHEmE- 28
BEMERYRBAYREREDHHE B | BRMEN FASERXEHEFEY
BFEEETO o KLATNEHREARD it | PO RE-_FTFENAFE iR
BHTHO - KL+ HNFHEMEO - @ K&—_FHEPENRO -

FRRK K —+=—F (1424) TARR (=++H)" K=+ (1424) B AEG (+
ESHERFEEEN Z FRAEFIENFER | ANH) E(KF) B KERZES
R FHEENHKTS e B BRE T AE PINEffE Al - BT e NATE
BB EIE LW 2B UHRRRN > 4FF (+HEH) ~E (%) BF -
HAEERzO RE_+T_F—-ARE" (+ DV Bt BT TR % E
NE) EAEFETEEO® K+ FEAE The BEFL  WEERELALE
BHRMAFRERERER  PERAEHZ | RZHE  BEER - #EEHE
O - AR EEH E@Aﬁ%kﬁ

%*ﬁ%%%ﬂﬁ%ﬁ - R
A%%%E%moowiiﬁ%ﬁ%
FE@®o LR MMHEEEO -

R EERE (1430) NARE (WALH ) EXE HEHRBE RO - RO RHH A
%%% PR ERO o KA KR EERE N O ERBEEY - Rafg=
ﬁﬁ@e EEAFENA FUBERA W | ¥ THREEFEO - Z1E/)\F (1433)
WERERFEAYVE  AERM BUEENE | tAANHEEO-
@%&%%+tlﬁﬁe BENETZAN
BHEREMO - ZERFLANAE  Afk
AEFETE®

O ik @ KT 9%%54%-%%‘—@5% Q2 RBEL (KEM)
OFIElL OF Xt HH @V |- sE - ERE

ERAIHS ARG FEEE T2 BT BHTRE s Rk EH
CHHES) R " A e4/ 28, W CHE-RL) 8K " ag~540/ 2% FHE
B CHE) 8 " ag1£6~5/26, T CEHKREE) W " ALAEAHZH o
FUWREBEEH (AT & " agrt54045, T (AF-KRT) & " ags
LELAEE o FERREBIT (HEH) R " A=y Fr/FR, T (HE: $
) BT — 2 BETRATXHHMMEZHREZETHE - TH
Véfz W RERNA EndiEiz A28 B B AXASHHSHEA -
EIRBAEHENERAE LT 2R RERAFERTERBEMEZIR o RIFEXK BI-2
EH B ERTHEEEWNT o

—RAKBEZFANATIHEA  KELFNUAETFET - AR EF I
BEAT > fEsm i ER T B FBEERMER BB (5L EE Balenbang > B
LA ) RERBAEE R A ET I A - B REER BEKE
BTN o WREMREFLES ELETIT

YoHES R T AR YR AREL TR AR WEHERK  IHRIE
HRHS -

DSl T T FIERFR o fiBEARE T+ FE—ARE  WEEE K 28
R S H W ] AR -

O T ={EPERE ) (RS SEMRE  (BRITTEE =S )  (BIN4REEEET) 0 55 20 Hi% 2
HY (1991 ) > H 67 ©

VRS - IR - WIS E = ARG B - i (iR ) AR
SeVE - TEURESRI AT RETE NS AL -

FOEE () CER=4  RERBE) (it - BESCERETT > 1416 4E) -

BZEERERER

77




HE 2 & W—
Wkt TRFIAEEER

R KBENEFENABRERGE  KENFANACCEE - B fnmaFrd
BEWEREE > DRLHFL FEAEIDNEARME  wAHk BEEE
HEXE EIZRETH  RARLHAFRE  BHHEREEE o T EE
— UGB BEE (BRBE) T T RELEAT LB FHELE
FoHTFEEBAE T =W R ELESH o

FER AR EF— AT R AR LA R EE - Hok H
BAGEI (SWHEPHEN) - B EER TR E R R o s LB
R SRR LS P ERET RS SO T T

19

FEWR K+ HF+_ATHEME KE+ELFEARTFE - WEEER
BREXTHFFEAFER THBLBAERGGVDEVESY - 38 (IR ZNAT
T AT T RS EETAFABRMGEF D o

FRR: KRE+NFLEARCEERF  KE-TFNATHFEE - LB HE
FUHRMR U2 ZAEGENET A "BEEERE AT EEH - 2N 28 K
PIEs  MASBESEERME TS -

FARR AR A FEATR BFEGANEBERBERTFRLIXER
> BHERILeS B UABRRRAF (AT &) & (AL AL) RHE
FHH W CAL-FMFE) & "4 TAUEEE -

FEHR W RS AP E) BT s mzEAIE  F (EE) LUBIEEA
TRBEAEZPFDE  KEF BHUEFAFLBRETES+H ) (HEREY KE b
AU EEH - ZRETHS > T8 AL FEMEE o B3 (TR Frét =
HEANFEF=AHAABTEST ) TR e\ FELAAFET (#KkBl2) A TES
Fit 3% IR B B 4 o

B CR W EAT - AR T AR ER B T REERRE 2 FRARE
WOk Bl Bl A K B RE S L T EF 0 B EEFE-REEZIR
BORTHFES BB LR A ERZLE -

M FRKE  REFERNERTHEAE

HmERFMNRER—RATEE WRAFREEEMN S RELREX
HRERERREE BFPRFRECEWRGREH LENFERLEZ L&
BAZER L ARG B R (X TRESR, #) DhBEER KX
EXHATERR (RTABRANRE) - EEEE LALLM (B "X
WERZL ) AR 1931 FAFLFRACHELES Falt > HLFHD
W TEMARE o WHASRAEARZ T BRI, W R4 (R

Y A7 (Pelliot, Paul) 3 ~ JE&$TE » (BRI TFEEE) (108 © LIERGTEEIEEE - 19354 )
H 20 1523 (I 2) FREEFFFL (AT —HUE - KECEFIZER L rER A T -
EHRRFE o SRR SRR A S - TS AT ELE = (Hasan) & | %38 -

{7 F0 (Pelliot, Paul) 3 - JEE$TEE » (MFITTEMED ) (R TIEEE) (105 @ LERE%EH

T 1935 ) H 2.

78




B3 Fa ki id

FERzE) - HAR3IT 2RIt AL 1e8%F "BMA/RERA
FEEAR B E A o7

WA 2 WSO A B R TR R LR FEA B
HE BEEHS  SLFHE REBR—BXHF LT REEERZE . &
T FZIGEAT -

— ABESE GEAN EELEE - AEARIE  FREZAFESREN  FARAAE  BAHERS
MWz EEEME -

— KRER GNAN B SRR ERSE  BESUBTSARRAM  Etemu -
—KBEEGAN  ENAE AEENL RREBAEER  ABTA  REAN  RREELE A%
£E - EARGH - SEAL  BEHAR-

— A AN RASRNSE  REPEREABIESH  ARAE  LEFREMLT - ERH
MO BT RAE MRS ABBE  BTZFEE EERAPET RAEETNR -

— KR EE AAAMEER  LARENE  RET - AR AWE o LRSS B LUME - BEAS
BB AR IR AT o AR ERT BB ARk R HAE AR - 2L R B
HOMELEY  AABEZH RBER  ERRRLERCHT -

—RRTAE AN RARENFEEE  ARRAE  REAH  LEHEEGWET  WNAW -
—EESE AR CHER  RMAEH RAEE  SEAEME - BEEKSNHB L - RGBT
Eo
BEAERAFLMAEE  EEAREF  ERL - BEABEE KR FH - #E BE - K225 HhE
AH EWET o E—ERB-WEERLE -

WA AT AR L= FEEEAF R G EEE NI Tk AR
B R ERAE c BERALEFELFZATHT AL T ATk
A FEEBZAT XTEAE c AT G JRE R ERUN RS
¥ TR LR EH AR - AXEUHEZRE R TR E S HE A
e ERERTEBRE  BILERETEM -

o~ BSRE R BOUR

EH T PRI 28 B A T B RS OCURR - R B AP T AR A e — Rt
Al — AR AXE (FTHEHE) - L HFEE KL CFEE THA
KW AHME BB K RXF WA AR A E W R EE - 8 ey o pE e R
RALF W R Z— o (ATHR) AlHmaR R R —REFELIR - Bk
BEFFED  FEHIE RELHMTHEE TR AR ERAMEBEKTT S
A E R o

(=) WL thFa— e HHE

1911 (E# 3) FHFHEESHEE M EHE Galle) B WEHAGFTHHE
A A e o ARYE Negal B - B AME A B RABHNEES  BEE
BEEA BTk THE 144em 0 K 77em 0 B 12cm o B FEEFE HAR I E H
BRAKBEEHEE  TREX T KL ZBXFAER 112en
T 68cm Z #F W - I E BT AT R ALE o XA EM A 260m N EREE -
BEEAL £ 11472655 F#F4 1. 5n > 200E (dmm) TFE (0.5 2mm)

2URTERR o (BRI BSE) (T C SR A AR > 1980 4F) -
2 GREIE > ( RACKICHIE Y SO 547 ) » (MPRIELER) (EEE - RERE B > 1988
).
> Negal Eva, " The Chinese Inscription on the Trilingual Slabstone from Galle reconsidered " .
Antiquity journal,1(2001), pp. 437-468.

79




HE 2 HEm—
Bt THEIHHEER

R EZAEL LT - L2347 W URAELET H - £ 2247 HEXE -
1. O"Kw
2. EWEKREHNM FTHEAS BET
3. H¥EOOE - "EAE  EHWEK BHZY ZE#HGE BHOIT - ZHILL
BRERN DEET  EHEHLNTEET 55
4. OO ERgy wEFEFEEmEE BEOR  FHEWE  AFZH REEE -
AMERE  BRAHRME EUEREE  LFETHE -
5. OOFMMAMR  REBESY - AlEMF Dats &
6. MHEZ .
7. OODO4E3 A s% W Lok F %
8. OOOO4ZM4  OM/EHESE OfeiFsmhr OF6BGKEHRT  Oisi
#“EBEHE OMaRY OF2H OFF2H O
o. OOOO&HMEFEME e E2O0HMTRAY S22 20FMEEMEY &4
EA2OFMBEZMEE  SLEe
10. 00004 % - ghedFaht O0cELEY  OOFERNFEEAS  OOBEZ
Bl EFEEHE
1, O KEEFRRCHEZAFRMAEEHE -

RS AR EFAMEHH L hF e O MR E R T TR
M B ELMEE - kBN Al R EEBRZ A ELN Bt 2T P E
ZIFH - TR T AL EANE A= F AN R R R R
ESCHEH - TIEL A B H o

BLE= AT " e FHEA - HEZY - REE R FHIT  RELNL
BB YREET  BHH U FHER SR BREY ) WREAE (HEH)
FRa T gL ELEHEE (W~H) HAXLLETERYEREY - EHFTH ) R T %%
LEZH A - HEEHFEY  BEEGRFR  WEFERE ##Hz  BHHFRZ
A WEZEXEZ B XHAAT AXhHEEE " vege s 25, 2%
o OBEAREEfE KMEESEE RS

BE UM LAN oM TREETEE ZXTEERE ML EE
MEHE A ENESEHERRHER WEEET A2z %  ERMH
MG MEAASRE A KL EE AR B ESE L - Rl Bk
ZREH MK E KR ENFERRIVEM c XA " ALt E=HFAHE | JEZE
EHmXHE T > Bt F o

(=) ERFHMTEFERH — CRTEL)

EEAFNAMNE  HEZU " #lrs 4 mBHAEZE+HF 0 o B
THE WM EEfIxi R o S AW (AED) FgLTRek
B1-3 o

* HoREE R AR R 2T RO R EETH 2 B0 T8 - %SRS -
P OB REE AT RS ERLESTHE - ERBEESAHA  ERERE

e

a5
* BEER SRS USRS M AN RO EE -

80




B3 Fa ki id

X B3 EifnEEE Y AL (48 CATER))
Bilics i wE

EEAENAMILE 1430. 6. 29 = (WEFHH)

EEIFHTANE 1431.1. 19 B+—AXxH, #EELS (Frmd— N g% ): B+t Hs%0L (KAHE
) HEZFERWTFM (KAWL —+—HEHAEE (KEEW)

EEAF_HA=FH 1431. 4.8 AT RE RS (BIz—X0)

EEAFT—HATZH 143112, 16 |31 (MBI I)

EEANFTZANLE 1432.1. 12 N

EEAFTHAZ1THE 1432.1. 27 THARB=FTHEBEER (52 8)

EEEEEA+T—H 1432.2. 12 EA+T—HARER

EEELF-ANE 1432.3.7 T=+HHAZANAENE (5% %52 Surabaya)

FEEEENATNH 1432.7.13 ANATNE R

EELFEANAZTHE 1432.7. 24 T+—H=TLHRER

EEELFLA—H 1432.7.27 £ A —H B

EEEFEANE 1432.8.3 175 B\ B B3

EEEFENANE 1432.9.2 J\ A\ B BAL

EEEENATNE 1432.9. 12 T+ HEFN\EREMER

EELETATHE 1432.11. 2 T A+ HHAE

EEEFE+—AXE 1432.11.28 [AT=F~H (BA=—FxH) +—A~HBAHHL (NEEEHB)

sEtFE+—-A+EH 1432.12.2 + H B

EELFT—HATNAE 1432.12.10 [T E+A\BHHE

EEEFET-A=1+=H 1432.12.14 | =+ ZHHk

EELFT A=+ XKH 1433, 1. 17 TEZ+AETZA=Z+<ERAZEEH (SFH 2 Hormus)

EENF=HA+N\H 1433.3.9 A=A\ B R

EENFZHA+—H 1433.3. 31 TZ+ZH=ZA+—HEHE (Calicur)

EENF=ZH=-1H 1433.4.9 —+ B AR E

FEENENEANE 1433, 4. 25 AT+ HMEANEREMEAR

EENFHA+=H 1433.5. 1 +Z H B

SEENFENA=+H 1433.5.9 fT/UE =+ B 23R e

EENFELATHE 1433. 5. 27 IATHER EwE TEHREFREEEZE

EENFLA=TZH 1433.6.9 ZHZHBNK (R E)

EENERLA=+NHE 1433.6. 13 Z 4N HE HIR

EENFANHA—H 1433.6. 17 ANA—HHER

BEENEANAZH 1433.6. 19 T—H=HZE4E L (Poulo Canton B% ): LEHREHE LT THHEE R
YEENLT AR BERE TR BRE (K#) T HBERANFR
tL\);:{S[

EENENAZT—H 1433.7.7 —+—H#ERA

EENFLANE 1433.7.22 D

EENFEA+—H 1433.7. 27 T-HHBERTD

BfZak REEAFHT AW ASAHBRERHEELE SOIKEKE W

RIL O EERRSE EILE
2 EH > I (KT

HNEL A-EE-ANF+AMNUERERIFBAM -
B 128 R )»
EEEFT AT AHREENNA

%ti%\i%ﬂﬁﬂ » BRPTE R
EHT o AR (RTEIR) FrsEifn &

CEE o TR e
&4

Eﬁﬁzﬁf{ HAnEk s E Bl-1 °

W NN

T OWTER T B R
SRR (R B AR
? IETEENT TSR IL R > AIRTE A -

O M ISR A R HUE M 20 A H

81




HE 2 & W—
Wkt TRFIAEEER

RS i
RS LES SR L

A
[ - SETTTTRISIeee

2\
Bl-1 B EEETHEF (RE—K) MRE

AARBAFE RRLEMBRABEZATE ?

WE T BREELFLF TREEEZE EAET 193 EERHE
P T AT E GG TNt E R EEER BEEUBTHEERTE
FLtEHE o FRIBHARBIZEE  HEALIFEFELFEHEFATHEZ
% o

(=) fIRBHFEK

A 1035 FEIE (A THEE) BT " REER 2T, A& 1031
FEHFTHNBE MR REEEMETE (AR AgzEr /27 HaE | W
BASER " ALTEAHRT  BREFEH | 25k A | AR KERAR > K
SHEFTLFEFOR THENRE R —HWEFFT 5 -

BERZEAMNGE  WERALAIZELFHEAE THEZE W E
WARY (E AR WER) W T ALLE= I AFEHH= EFAFEAES)  FEA R
B, ZRBIGRFEARTARFEAWNER o AMMKRT T 867 & A K 5
W= ARE KRG CEfmEHER) WERER B o

FECB (RGN g2 ZEAIFF (WoH ) FEH R FHEZEE |~ T
COHE ) [ RLZEAHZ I (E H) B 54 35 A V1 E W= B I+ A8 B T 2% 34 ]

3 S{EFFO (Pelliot, Paul) 3 ~ JE&$T3E » (U0 FPEE% ) (108« LIGRERSENEEE » 193548 ) »
H29-

P # () KL Bkl TKSENES BB ZERIEETEE T AENEREZ ) 28 KA
HE TR ?

P RERE  (HERI W) (S ¢ s AR > 1980 4F) -

z;‘ BERE > (BRI BTE) (i © (s AR - 1980 4E) » B 44 -
3% B1-1

* J55E s (pPERES () (&b PESUE A HARES - 1983 4£) > H 618-620 -

52




B3 Fa ki id

I Bl KBS RGN [ R L7 EAN LT (FZH)BFERER | % =TH 5% R
AAES—REFEARELFNLAET LA R e KR EER LARZW
HE_RMEZar o BMRAFTRGER - pHEFH  HKEWUZEY - F— WA
A AT T T ﬁmwMJ%éﬁﬁxﬂ%ﬂﬁkximiﬁﬁﬁﬁﬁﬁmﬁﬁ
ﬁ%ﬁ%%%xu%%m%%m%ﬁﬁﬁﬁpﬂ%ﬁﬁ A#1— H B fnfE 85 7
L]_Jo

BiR s Bi—o57 8 () HME - R BRI E o R R AL
BERHF AROALAF AavEdLE] IR (REERLR) MXKELR
FECFREATINE A (R ERAART) ECA T ) HILREHELR -
PRIt 2 - e R R 4 B WL R =F A S A AR LR R AT I R At (R A
FA) TARBELCE=H > A EF e — (EFF# BRI FEEAE BFHH R
ZRW o B R R HE]

Lo R 2 B R B R R v Ty BN A & PT oL R AR ET T B LR W B
EHME REBFE —FEHNEF - HERIBRZE R (KLAFELF
ZAX) > IAREER LR AR A E —RZIER > HEMR AL =FF — K
i BEIA—HBEEERERER SGraBml g # LR Lhfghl
Tm&EE > ERARAIRIA+=ZHTHECHME L -

Hoflswd w ERBEAEY  RER TR BHF TIHFA EFLF X
WERZL, FHAXWYET  RESATTELREN " Lz F44 027
BRERFE ) WRE > NERHM TR " gL E=FAH#ER ) ZFXH
HMer A A - R EBEMEHHEALLFECFHPFHEELZAT

RMarE (AT ) (- ARL)  (BRaE) (B RE) - REE R
BHEH > BEEFEARLALFASEARLLFESTLHMEA HBNEE -

(=) ABRR%E

FHMAL ERREM IR ALTFECFREFZAT WCA T 82
(s AR) s RIEMAR LN HEREMARE - RN AFEI TR (KL
FILAEF) AE_RBEMERARE" (KELLFLA) WREH  th—&
AEFBENGBEHLALE AR ELEFERWT

B (ATH) LREME—RMER T KRELFLAET ) BEK  ®TK
SRFLARE BREBLERTF -TEREEE WAl RIEF B
BB Nk BE - SO A MBES MH EEZERHE
RHE - BEBEIGALE" -

T (ARG ) R KSEANEESL A S L RIE(ETE | o W R SRR B X RIE
FE | 255

*® uigeiy > (MFEERLE) (A0 AETEEER > 19784) -

¥ UEREE - M—894R » (UTRI TIPSR RIS L - T (LS « B E st > 19834F) ¢

O uNEEEE M —4  (ERAD TSR EDRIPESR ) (L <) @’?Z?ﬁé%ﬁ 1983 4 )>  939-945 -
YT (RFATEARTER -8R0 (G610 A PIESF > 1986 4F) H 17 -

2 2BE (W) (BR=4% EEBE) (610 Fiiﬁhﬂﬁ 1436 4-)

Y TG > (HER (1) KEERG 83) (&1L« PRiTsehifE L E =T > 1984
) H 1115 -

83




HE 2 & W—
Wkt TRFIAEEER

A4 FEREEGRITMEZT - A EBRLEEE RO ER
TEARLEFEAZTFHRME "HEBEFREEAAMRK EEE R Y E B EL
CEBERE BRTEMZERMALZ" ) REEE_AF XN " HiglEw
BERMY HEBAHEE HEEZEER" ) EALLFE_HERABEN
MEEE LT o BRI EBH MBS - KL HFHH - thEREE LM
BTEHR -

BB M Z AL AEAMEBRRRET  HILE " AL+5=/08  AH
EFRDTRTHHEHHESE B ENE - S BAEHFETEACEAEEGNG - &
IR T E RN ERG 25 HARBE  #H5°) 2o H - BAiTRk
KA EF R FETERE  BFWH " AL E=ZHOF  EFRHTEGTHES EFEIRE
FANE  BETR BLXT  —BLEFZ WBHE AERZN - HAFE  EE
2R HARED  BHEZHRLE THEI - SHBHFTHR  LBE  FEN
JEFE - BBRE  BEES  BEEH TTHE  FTRE BRI T2 2F
ARG - G EH o #Z B BEHZ" ) ZFE o

— R R LG BRI EILSEHAEE _BELT0RA B AR M 123
FEBEFEE - R T AL LERAY - BABHFBEN - +HFi5REEL T4
B o FEER =W ERFERELHR > LR KENFENHARE -

KELREET THEPRALEF AT TERFENBRR EEKERF

ABREAGHEEERN > LELEES -
(Z) MAERZER

BREELELFCRECERZL) RRE GRES L) xL7F  4TAH -

F)lt EE R EEEE BIAUBTHELERTE  FHEHE) FIRNE > H
EEZROEBEHE HAAKLIFEZELFEMESTH THAEZIR 31 BRIz 1w
RAXUERMBZAERARMERSE  RERRAHNZETEETFTELE

KATLF (RLEERZR) BRE (BHEFLM) X HEMRE—KY
BEEFTEE BT RN AL EHFENE —FEH > WEEINELEAL
EREMEW - HRHARALLFECFEMTAFELR  ACRAT R
HESCRL AR 2 [Fl — ARR 2 SURk » (R R A= (7)) AR) "t R Ei A AT oL
SE MR MBI KE=F HEHEERE T HERIT
INARAE - TR o KW > RFMETESED WL =M
TRAE 254 % TALAFCAWER - Bk tF  BHEATER
BE—THLEREmI AR B EFZIER RS SERR - [FHER
BAE > BATZERL > MRAXET THREM I REKELFERE

44
45

46
47
48
49
50

e (W) (B8R (BWARBEL £=M) (15994)> HS5 -

2% B1-2 R EEHRE) - (HE# (11) XRE#E 83) (5L - TRUTREHERE ST
e - 1984 4F) » H 1115 »

PR - (WA gk B 2 =) (d0 0 ARSGEMRRE - 1985 ) -

PR - (WA gk B 2 —) (d0 0 ARSCEMRR L - 1985 ) -

BiE (W) (LB =% : 245%E) (G0 BECERENT » 1436 42) -

FREARS > CHRMIFRIZ =T AT SEtE 2 o0t ) CBBAORT 2 —-H4EACHTam ) (2005 4) -

WIS ~ B—994R - (WPAI T PE B RESR L~ ) (LR : B &S - 1983 4) -

54




B3 dadi %
HEMAEELIR o

B XEWARSEEEREEE TP MEABERSE T ARALEE (FF
S HVERMEE M TEE —+ L FMAERR(BEAL 22 FEELIR) -
Wik ARBERT AR =FEXRLLFEMZERI > KELFR
HBANREFZRBABHR - RALEAARIFELFHEFZIR BMTH
FRE S £ (ERzR) Bz BEEERERA/NR -

W ORTARARETRNEFE R T EARREE MR AR RH
BTHEAMKERARTHFNS R HIFR - WA FEFTEHEFR
KB =R KEIER - BRI AR IR B B RIRA B 2R
KE=ZFELFURASLCFENFTEELZEGRI CHEARLEFE L
P& ERMERENR" URKENFESH LB LG (A HFM2oH® ).
NEBBEIENERALEH AMBENZAGBR AL FLLE |
Bz > ERALIFEALEFZIR  AHREE G0 B - Tt~ KF
R S I REEEH > MR TE TN EESL T Rs
H—RA flER—RE (BE)LShRER EORREMREZAE
WIEEEFEAR D CFEHWLER ] [CFFFFAELRER AR
[NFEBRFBE S RBHE]  [FEHE L ERRFR] > B S REHFZAT
AREBEE  ARFRIGFL AT REBEFE  BRETH— %
A A B Z H AR - BT B F — R REATAR

B (ERZE) BB R— K THFGIEERN Y XERR=H2FE
W=F > REFL—FAMZ AWML o IMFHEZERAFML MHRESE
ANETZAUHRRERAIEMN - WE B HRBI - Sb I AR R A %
Bl H R R o U R IR — R BT S B A AT B B R BREY R LR
EHWEHMEN > SLEHEALRR IR WEARAHUGE (AT
8) MFAEALSE c AT UEXFECRERMFARTFNEAATNEHN
B RMAMSCEA L Z AT EHRR N

B RS A EEET RS R AETZ AP HREWELE 7
HEFRMARTEFETZIANERRE SRt EEET FEEHNRE | B XF
BB RBLGE A EAEA LT BB FETREEE  FR - BPTER
JTE s Bk Lt BB K TR TR NTE FEE HEEFE - BH
FEHAVE BEMBEXNE RGN EW T k275 HEHF F)NE
BE TR EEEE BEZUBFHEEREE  FHFEHE ) MXEE KRR
B4 T REAEAHTE - EHFEFTAFEE  BIIESHLETENEERAR

NS (fECHE) - F3F > 1983.11.2 ¢ http © //www.jfdaily.com

2 RS TR P S AR S SR

P A o (URRTIPE B PR S ) o (URAIRAZE) o 55 24 B (1995 4F) > H 14-21 -

M RNHE (M NP OBETT B OERR)  HPGEMTHIZEARACE ) 4 31 (1998 4E) o 35-50 -

MR AL S 5 — I SRR R AR UG Y B S - —4F (1593) JTEREERY (BEH) -

SRR (WFI TP EORETE OB ) - (HPEETIZEACE) » 55 31 i (1998 4£)» &
40 o

Y SRR » (B N PEEO T EOEY ) - (PGSR ) - 55 31 H (1998 4F) » H
42 -

85




HE 2 & W—
Wkt TRFIAEEER

FH ) EBERBEEXNEZREWEI " L L5 - GGHH - GRS #A
B - HATEANEFR - BETHR BER BB FLBHET - TAEH
B FFLE A ez TERZL TEBRKLAEELF 24T
Ti%RE (HEH) IRAKLASNFENLARERETZNE » FH LR 7|57
BAEz% MTMABENGHLETIENEAREGATHZE T
HBALLFENFHMEZRTEZAT B9 (ATH) iR —FH*EHE
ZWE ARRIIGHLEIG TR BB 22 MO BEMSERZ
Lo REN TERZAL WE R (KEEFELE) BERE EHY
ER R B ET AR B A g S5 B H R AR R A o

B () RAMEERRBKEAFIAIBPERTZHSRE  HERS
ARZEM K (AL BT EE) RIAKEASFLA FEBMELE
1 R RS B RE TR ZRAE - P BE MBI R 2R —
Ho FHE—FL WREMALIFELFHEFZAT  KEMNBAEER
THRAEGREBERNN;Z— HEEE—FEHE RITEA L8 TR
WEBFEE  FRETZRNGMNATE  FThBEaiRE  RLETE
R IL R AL A Bt kR ] B AR M o A R R 1 3 B R AR o B ) AR
HRERWARN & > MR EREME - Eib > FawmH " KESF
A RATRIGTEEDN  UME T RECERZET  IRKLLFEL
FEMAFEAATL R LT ERTAEE -

B ERGELGTENE T ARLEREFRRCE_AFRMEER ) BH - BX
2 F WO R SCH M MIE A H Ao E A R A T R MR
BT d@ambnay N RESLEHY & > CMF T Em X
B hE2 SHFERMEY R EEKELFEILANKE H 3"
M B My TRAMACHFERLTFECFHMAT™FELZAT - K
XAEHE S8 (RTRGE) B A0 3 Z A2 - 3% 2 St =7 i =2 ST R0 by Rl 4 78 Ak 42
NERZAEFH -

WS EEEMRALAFNAE R ER  MATERKRETE =
BAXRAKELFA (RAREANEFNE) BREM  BEALECFEEBERK
XHEFNABEEZETEFEZIR - W BFRFEZME  BARAMET
FOTERERFAETIARSNRE RSB ESRFNES  EEw
MBS E AL EE T - MRRKRE=FERENFRGNFE > B
ERE_BLTEBERAF ZHREFERTEE TR EETLZH > U
ERHMBRETE  RPRETTHRS - B REAMTALIFELF LR
WM R M BEEE WEAKEANFAUALMEERAE LN
B AR ERTHULE  EREE - HILFHAREAE - WEAEH
o EEEM AN E RN AEE TERRER  BUMBRLPH
TRME CEEERMBEERFANELRR - ERAEFMAGET HH

¥ KSR EREANENR - AFUE AR -
¥ %3 B1-1 -
O EE () (PHER BREBE) (810 BXERET 0 1436 4F)

56




B3 Fa ki id

ZH BEHIHAMLE

B EREHRTETEE RO R LT ER 2 BRI EEE R 4
KA B RAEFBETT - M 7 5 75 BN — ALY 4 H— B ST A 5 o T
BRYRT —[EEHEATHE R BN EFY > R A Lk
FHEELAETAMGHN > WHPL KMET -

t - BRREERAL T _FEBZIT?

MR R EBZAT HHERAZR o (HER) R " AL-F-—FILf PR
BAUG B ENZ FHHFBRELELFBB HEENBAR% o L BHBERE
PIERTSH  SRXBBART  SFgBpFEHZ 5 (HERE) 8 T 4a2=-+=
F—HBE” Bk (R E) | T AR E L EAEERTH RS
BB PRI EEZ o Bk kARG A% EREMTRI AT W (H
FHE) R (A - KAL) MARRAEER2E - £ (EfoE) & "1E m
HEZE - FIH R RBATZH

YR BRICRAFER AT K+ —FBRZHTRITE —X
iz faffn ~ WARZE  TRESFMHUEZEHE  TNEREWT (1)
fl A7 An ARG R B B AR K B — + — S 2 4% B ORI B - Hb ok & 42
AT EERA A AR RMRECEFZZHMEE  BRAHTE - )
AR AR B E ML EES ARRAES MITABRRTES - ALY
B —Axad® \NAWARNTER #AfisE Atz TERTES
—H o MELEEEE - QOFRFRBMAAKE -+ ZF 24T 2T Litet
X THATRARRE B DS Z Bt o BREIATT B T HEFZLA - (4) BH KD
CRTEIRL) FTEFEETRAE  EHEEREEZAT  HER=— AW EE B
FEFA KEBFCECAFAT EEEEMARE RTEN\AFAET
R BERXMEEAE TN —BATR  PETRF=AA - ARE > Ao E 2| X
Wo mFETAT BEENAMZE - FREBTILE WE TREEFHEER
MaEEF® (FPEER) BXRNE - BRI EALA LT ARTR

BERAAEL MR AKE -+ _FRHEBSERGER—F RIINHD
DR BEFEAEETE  MrELREREZH” -

iy 7 A DLER An oL 1 48 22 TR B A R B AT o AT (251D ¥ — | AL
ToW gAY REENE FEL R FERF R THAER R EE
MEFHFRER > TRERERETFRUEEE REFTATE > ERA A
Eifu el & H A REFEFEE - S RAEETEF R B AFEg - Fib
REBMEEERNRBEARERE R AmEE - AREEELF  BK
BT ERAF BMEE O REE 0 MRFEBEREHELE - dibBHZ

U BlytE » (MPRI R PEE = EERE ) (FITIARSEEEEET) 55 20 HAES 2 HA (1991 4F ) E 45-81 -

% A:gEmE (Louise Levathes) # ~ BI{PIEE - sl ds]  (ETEBEIFEL) (&1L i@k
Bt > 2000 ) > H 144 -

O BHEE TIEAHRE . MEEARE T —HRE ) MEEET—K > EEAEREHEH
2R ARERE -

B > (kS 22 FFERFIZERTTE ) (RAHSEHIET) - 55 94 1 (1936 4F)

© wigeEE > (WIS (L AEhEEER > 197845 ) H 82 -

87




HE 2 & W—
Wkt TRFIAEEER

oA B B AT 2o BT g T R o

HE A A 86 KA % &M 0 At i 38 7 0k oF sl B 0 F2 AR B 5 B
NEZ A TS A TR AR P 2 B o R (RTER) TR ERSE
ﬁrsﬁnﬁﬁﬁsﬁ%ﬁﬁﬁr CRERFIEES ER 16 K HWMENE"FEEF 36 K
EIRREKFIEFRIE HIR 20 K- GMEIKA 21 K B RMBRARE KA E B
TR 104 Ko F - K#E—F—_FR—AZHENARKT T BPZH
R UL E ST ZATH - bR EEH R 2 5 BB L AF 5
THRABL—FNESE BhR—AF6 £E "TWEEHEAE , ZAUEHRE -
ERFEZARZAAELERE G ER T EEE T TR E R AFEL
NABEEERERE - W4 ARMR T £AF7 (F/1\F) BEBAN  *EEE
SUAFEANRTHE NAEET (W+H) EXHZEFRFE NATE (WHEA) 5E
fr BEETH o W E BT EH S AT E - RIEAERE N\ A EELLE
REEE B EREZnRCFRAATMNN HFL  HRUABPEL R
BEHEZIT ERNACEHEEREAFEN  CEFHEFTMLEMER UL NE
7.

I\~ fETE

HRA+T A ENBATEE HRFEXMCRAKEEREARERDE ©
MHEXTHFEZEHRFELS  THHERETLF " REERZT ) HATRAK
SAFELFZAT TEREE BT IR AXRYE THEEFEE AR

i o

(~) ASTRE AR K A HER - WAL TR A THALH 78 L
CHRBILF T REERZR IR R ELFERLEFH N ETF A&

(Z) AHBERBATAT KNELAREEE » AR HERELH - EEHT
REFRERT > AHAX—BHFH  MEREEERTEER -

(=) ARBEHB L TAEBRBME KT HENET HBE > #HE L
FIREERZE TR EEFERELF2H THBRBEHET TR
AWM FEEEEERTE > S 7 HEHIE -

(W) ERAE - TS BAEal N mER2AT ANEFULERHRER

MAREE THENFEFTZE BRTUERE - AMRFEZR HHEEE
FANATERT A HROMEREFFNERRE R REEMZATE R
R E S AT EATEE R > ERMAT T XA TR RAT 2 B E E“J By
B AXMT RIS Z AR (RIER) ATEAME  FhEEMAT T84, &
W2 AEH > RAE AR WE A Z W% 2 % -

6 SESARTFBI2 -
o7 WRAILE T4 E 25 Surabaya {557 128 K -

88




B3 Fa ki id

Discussion on the New and Old Claims of Zheng-he’s Voyages in the
Indian Ocean

Sheng-1 Hsu

Abstract

Ever since the unearthing of the Tien-fei-ling-ying-zhi-chi inscription in 1931 at
the Nan-san Temple in Fu-chien province, Chinese historians and scholars have
debated over claims about the actual voyages made by Zheng-he during the period
1407-1431 A.D.. Much of the controversy was centered on the voyage made during
1407 to 1409 A.D.. and the voyage made in 1424 A.D.. The confusion of the debate
arose from what evidence was provided by the Ming-shih vs. what was revealed by
the Tien-fei-ling-ying-zhi-chi inscription.

According to climatic and historical sources, Zheng-he had crossed the
South-China Sea and the Indian Ocean several times before and after the 1407-1409
A.D. voyage. However, because he had to lead a fleet of ships staffed with 27,000
crewmembers, it was unlikely that he could have finished three round-trips in six
years during 1405-1411. Moreover, during 1407-1409, Zheng-he was busy
preparing a monument for a Buddhist temple in Sri Lanka, planning and organizing
necessities for crewmembers for the 1409 voyage. He was not even on the ocean as
he stayed behind in China during 1407-1409.

Regarding the 1424 A.D. voyage, the completion of the trip was questioned
because the Ming-shih had no record of the date of return. While that voyage was
short and considered not important by some interpretations, it still would have been
possible to complete it in due time with reference to Chien-wen-chi which recorded
the last trip of Zheng He.

Overall, statements in the Ming-shih tend to be more reliable than those made by
the Tien-fei-ling-ying inscription concerning Zheng-he’s voyages in the Ming
Dynasty.

Keywords: voyages of Zheng-he, Indian Ocean,Ming-shih, ”Tien-fei-ling-ying-zhi-chi”
inscription, monsoon
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Study on the Navigation Charts of Zheng-he’s Expedition and
Geographical Positioning of Dandi Baxi and Sha-Gu-Ma-San

Sheng-I Hsu  Yau-Zhih Chan

Abstract

Zheng-he sailed across Gulf of Bengal and Arabian Sea many times in the early 15"
century. Each expedition involved thousands of crewmen and hundreds of ships and
visited tens of countries. The fleet took off from Nanjing to Hormuz by means of
terrestrial navigation and astronomical navigation.

Official records about Zheng-he’s expedition are sparse and meager, the valuable
documents used for revealing the secrete of ancient navigation techniques include two
types of sea charts as appeared in Wu-Bei-Zhih. The first type named “Land mark
navigation chart” which covers 40 consecutive maps that sketched out the land marks
of mountains, rivers, islands, buildings and temples along the sea routes. These maps
also recorded the compass direction and the depth of sea floor on the routes from
Nanjing to Hormuz, these maps are regarded as terrestrial navigation maps. While the
second type named ““Star map” that recorded the star elevation angles as observed at
Calicut, Tondavali (Dandi Baxi), Sha-Gu-Ma-San (Mountain Sham), and are regarded
as astronomical navigation maps. The major stars used for positioning the ships
include Polaris, Gacrux, Vega, Pollux, Procyon, and etc.

Research results are summarized as follows: 1. With 3.8° polarization of Polaris in
1433, latitudinal positioning required to observe both Polaris and Gacrux at the time
when the sum of the elevation angles is equivalent to 15.5 ‘fingers’. 2. One ‘finger’
elevation is estimated as 1.57° in accordance to the Calicut’s latitude and its star
observing record. 3. Places of Dandi Baxi, Sa-Gu-Ma-San, and Nan-Wu-Li-Yang are
located at 16.4°N, 22.6°N, and 7.2°N respectively.

Keywords : Zheng-he, land mark navigation, astronomical navigation, sea charts
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Challenge of Zheng He’s Expedition against monsoon across Bay of
Bengal and Arabian Sea based on QuikSCAT wind data

Sheng-i Hsu Chih-wen Hung Wee-chuen Pek

Abstract

Monsoon has a great effect on the ancient navigation. Due to lacking oceanic
wind data, some sailing records of Zheng He's expedition could not be reasonably
narrated. Fortunately, the QuikSCAT ocean surface wind observed by satellite-based
microwave sensors and the Google Earth mapping technique are now available. With
reference to the travel itinerary in Qian Wen Ji and other related records in Zheng He
Navigation Charts, Shun Feng Xiang Song, Xing Cha Sheng Lan etc., we are
competent to summarize three questions and their answers as follows: (1) Why did the
ships set sail at Great Nicobar instead of Aceh when crossing Bay of Bengal? It was
because the northeast monsoon had not yet extended to Aceh in the mid November. (2)
Why did the ships arrive at Trincomalee when their destination was set for Beruwala?
It was because the ships sailed off with higher latitude northeast monsoon and
consequently arrived at a northern port. (3) Why did the ships are advised to sail near
the shoreline to Tondavali before launching offshore to Qalhat? It was because the
ships were sailing against wind, for safety measure, they had to sail 550 km northward
to Tondavali to reduce the open-sea distance and to catch side-wind for better sailing.
Tondavali was an important landmark in Zheng He's expedition, but its name was
forgotten nowadays. The best sailing speed of the journey was calculated as 253 km
per day from Qalhat to Calicut.

Keywords: Qian Wen Ji, Zheng He Navigation Chart, Xing Cha Sheng Lan, Shun
Feng Xiang Song, QuikSCAT
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Preliminary Study of Astronomical Navigation by Zheng He
Sheng-I Hsu and Yau-Zhih Chen

Abstract

In the early 15th century Zheng He and his associates sailed across to the Arabian Sea
many times. Each expedition involved some two hundred large ships and a crew of
over 27,000 men. This fleet visited over thirty countries. They completed the voyages
by means of terrestrial and astronomical navigation.

Official documents about Zheng He’s expedition are sparse and meager, every piece
of these records might prove to be helpful to reveal the mystery of ancient navigation
techniques. Sketches printed in Wu Bei Zhi (I & &), present two types of sea maps
that were used for positioning of the vessels while at sea. The first type of maps is
referred to as terrestrial navigation that includes up to 40 consecutive sketches, each
map is sketched in detail with mountains, rivers, islands, buildings that provide
heA.D.ing direction and depth of water along the sea route from Nanjing to Hormuz.
The second type of maps is called astronomical navigation that sketches the star
elevation angles as observed at Pulau We, Beruwala, Dandi Bandar, Jabal Khamis,
and Hormuz. Major stars used for positioning the ships include the Polaris, Gacrux,
Vega, Pollux, and Procyon.

Research results are summarised as follows: (1) With 3.8° polarization of the
astronomical nutation (#%hZ %)) in 1433 A.D., Persian navigators alreA.D.y knew
the technique to position their ships by telling the star elevation angle. In principle,
when both the elevation angles of Polaris and Gacrux are combined to 15.5 “fingers”
and its ratio is checked to the recorded value of a given location, then the positioning
is completed; (2) The Sky Level IV software is employed to trace the star diagrams as
recorded at Calicut step by step and we are confident to conclude that one “finger” is
estimated to be equivalent to 1.57° to the best of our knowledge; (3) When four plates
of the star diagrams are examined; star observing time is tabulated for each plate,
misprints and errors in the diagrams are also rectified and discussed.

TRAVEL LOG OF ZHENG HE’S LAST VOYAGE

Zhuh Yung Ming, the author of Qian Wen Ji (F] [§]i2.), gave a brief account of Zheng
He’s last expedition that commenced from 1430 A.D. and finished in 1433 A.D.. The
dates of departure from and arrival at each harbour beginning from Nanjing to
Hormuz are recorded. The fleet stopped at Campa, Surabaya, Palembang, Malacca,
Sumatra, Berurawa, Calicut, Dandi Bandar (Deogarh harbour)157, Jabal Khamis, and
finally Hormuz (see Fig. B4-1).

1% This article was printed in Chapter 3 of "Zheng He And The Afro-Asian World"", 2012, p86-98,
edited by Dr. Chia Lin Sien & Sally K. Church, published by Melaka Museums Corporation.

"7 Ma Huan gave the location to be at latitude 16°23".N.
Ma Huan (ZJR) (translated with annotation by Mills, J.V.G.), Ying-Yai Sheng-Lan CEJEREY The
Overall Survey of the Ocean’s Shores)(Bangkok: White Lotus Press, 1433/1997),pp.25.
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Materials offered in Qian Wen Ji are not abundant but are of great value to the study
of astronomical navigation during the voyage. The travel log of this trip is translated
and tabulated in Table B4-1 for later reference.

Table B4-1. Travel log of Zheng He’s expedition during 1430-1433 A.D..

Date'*® Notes on Arrivals and Departure

1430.6.29 Received imperial order for the voyage

1431.1.19 Departed from Dragon Bay; arrived at Xu San on 1/23; left
Fu Zhe Mun on 2/2; and arrived at Liu Gia Gang on 2/3

1431.4.8 Arrived at Cheung Luk (Fu Chian) on 1431/4/8

1431.12.16 Arrived at Fu Dou San (near Fu Zhou) on 12/16

1432.1.12 Departed and sailed through Wu Fu Mun on 1432/1/12

1432.1.27 Sailed for 16 days and arrived at Campa (Vietnam) on 1/27

1432.2.12 Departed from Campa on 2/12

1432.3.7 Sailed for 25 days and arrived at Surabaya on 3/7

1432.7.13 Departed from Surabaya 7/13

1432.7.24 Sailed for 11 days and arrived at Palembang on 7/24

1432.7.27 Departed from Palembang on 7/27

1432.8.3 Sailed for 7 days and arrived at Malacca on 8/3

1432.9.2 Departed from Malacca on 9/2

1432.9.12 Sailed for 10 days and arrived at Sumatra on 9/12

1432.11.2 Departed from Sumatra on 11/2

1432.11.28 Sailed for 26 days and arrived at Beruwala (Ceylon) on 11/28

1432.12.2 Departed from Beruwala on 12/2

1432.12.10 Sailed for 9 days and arrived at Calcut On 12/10

1432.12.14 Departed from Calicut on 12/14

1433.1.17 Sailed for 35 days and arrived at Hormuz on 1433/1/17

1433.3.9 Departed from Hormuz on 3/9

1433.3.31 Sailed for 23 days and arrived at Calicut on 3/31

1433.4.9 Departed from Calicut on 4/9

1433.4.25 Sailed for 17 days and arrived at Sumatra on 4/25

1433.5.1 Departed from Sumatra on 5/1

1433.5.9 Sailed for 9 days and arrived at Malacca on 5/9

1433.5.27 Arrived at Kun-Lun bay on 5/27

1433.6.9 Arrive at Chih-Kan on 6/9 (near Campa)

1433.6.13 Arrive at Campa on 6/13

1433.6.17 Departed from Campa on 6/17

1433.6.19 Sailed for two days and arrived at Poulo Canton on 6/22;
arrived at Nan Au San on 6/27; passed by Wang Lang Huei
San on 6/26; pass by Chih Tou Bay on 7/1; passed by Wan
Dieh Islands on 7/2; passed by large and small Chih Kan
Islands on 7/6

1433.7.7 Arrived at Tai Chang on 7/7

1433.7.22 Arrive at Nan Jing on 7/22

1433.7.27 Receive money and presents from the Emperor of Ming

158 The dates are based on the solar calendar which have been converted from the lunar calendar as
recorded in Qian Wen Ji.
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The geographical location if the major harbours and the voyage route are shown in
Figure B4-1.
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Fig.B4-1. Sea route from Nanjing via Malacca, Pulau We, Beruwala, Dandi Bandar, Jabal
Khamis, to Hormuz.

MAJOR PORTS OF CALL

Zheng He’s expedition was mA.D.e 600 years ago, the name of many countries, cities,
harbours and physical features differ from those of modern times. For examples,
Pulau We was recorded as Lamuri, Degarh as Dandi Bandar or Dan Da Ba Si, Jabal
Khamis as Sa Gu Ma San, Qeshm as Hormuz or Ormuz, etc. Details of these locations
are given in Zu and Li."’

Crossing the Bay of Bengal

When sailing across the Bay of Bengal, the ships usually take good A.D.vantage of
the monsoon as a favourable wind. The reciprocal harbours are Pulau We (1§ 11;) north
of Aceh to the east and Beruwala (5| %' #)_to the west of the Bay (see Fig. B4-1).
Pulau We located at 5.8° N and 95.3° © E. has a hill with a peak of 656 m on an island
that served as a prominent landmark for ships, Beruwala at 6.5°N and 80.6°E is
located 50 km to the south of Colombo on present-day Sri Lanka. The port is a
convenient source of supply and offers a break after a long journey across the Bay.

Crossing the Arabian Sea

The fleet continued its journey from Beruwala to Calicut of India for a four-days
break and supply. Zheng He then sailed along the Indian coast northward to Deogarh,
or Dandi Bandar (16.0°N and 73.3°E). The port was called Dan Da Ba Si (T 542 &)

159 Zu, G.C. and Li, W.Q., New Collection of Zheng He Navigation Maps, Research Institute of Navy
Marine Cartography, Research Center of Marine History in the Institute of Dalian Marine Shipping
(Beijing: Ren Min Publ. Co., 1988).
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(in Chinese at the time), and is translated to Dandi Baxi by Menzies (2005). However,
Zu and Li'® believed that Mills in Ma Huan'®' took Dandi Bandar to be Deogarh
close to Malvan where it was the harbour from which Zheng He’s fleet sailed
westward to the Arabian Sea.

In ancient Chinese literature, Jabal Khamis () % £ 1)) was written sometimes as Sa
Ma San (7 5 1l)), sometimes as Sa Gu San (7 # 11)), and at other times as Sa Ma Gu
San (% 1h). It is speculated that this place must be located somewhere near the
mouth of the Persian Gulf. The name of Sa Gu Ma San may be a collective name of
Jajarash Sharqi (a mountain range) and Jabal Shamm (the peak of Sharqi)m, and
perhaps the mountain of Musandam. All these mountain related names are
phonetically close to Sa Gu Ma San. Zu and Li '®deemed this place as Jabal Khamis
where there are peaks up to 883 m and is 37 km west of Cape HA.D.d in Oman. It is
an obvious landmark for ships near the mouth of Persian Gulf.

ASTRONOMICAL NAVIGATION

In ancient time when compasses were not sufficiently accurate to determine the
direction in degree, nevertheless, Persian sailors alreA.D.y knew the technique of
using asterism for positioning their ships. As a consequence, star diagrams recorded in

Zheng He’s expedition, also known as Guo Yang Xian Xing Tu (% Z £B Star

map for crossing the oceans) presented valuable clues for the study of astronomical
navigation.

Four Plates of the Star Diagrams

The very last four plates of the Guo Yang Xian Xing Tu appeared in Wu Bei Zhi and
have been reproduced by Zu and Li'® and shown in Plate 1 to Plate 4. The
star-observations were conducted at Pulau We, Berurawa, Dandi Bandar, Jabal
Khamis, and Hormuz. When the fleet sailed across the Bay of Bengal (about 1,000
km wide) and the Arabian Sea (about 2,000 km wide), they relied on the technique of
star observation to position the ships.

When analyzing these asterism plates, it is found that the Polaris and Gacrux are
combined as the first set of stars while Vega, Procyon, and Pollux are the second set
of stars when executing the elevation angle measurement.

160 Zu, G.C. and Li, W.Q., New Collection of Zheng He Navigation Maps, Research Institute of Navy

Marine Cartography, Research Center of Marine History in the Institute of Dalian Marine Shipping
(Beijing: Ren Min Publ. Co., 1988).

Ma Huan (&5 3R) (translated with annotation by Mills, J.V.G.), Ying-Yai Sheng-Lan GEJEMEYE The
Overall Survey of the Ocean’s Shores)(Bangkok: White Lotus Press, 1433/1997).

Communication with Mr. Sulaiman Bin Sultan Al-Mubhairy, Director, Commercial Office of the
Sultanate of Oman-Taiwan.

Zu, G.C. and Li, W.Q., New Collection of Zheng He Navigation Maps, Research Institute of Navy
Marine Cartography, Research Center of Marine History in the Institute of Dalian Marine Shipping
(Beijing: Ren Min Publ. Co., 1988).

Zu, G.C. and Li, W.Q., New Collection of Zheng He Navigation Maps, Research Institute of Navy
Marine Cartography, Research Center of Marine History in the Institute of Dalian Marine Shipping
(Beijing: Ren Min Publ. Co., 1988),pp.102-110.
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Star Elevation Angle — Zhi (#) Finger

In the ancient time, people measures the elevation of a star by the unit of the “finger”
as appeared in the star diagrams of Guo Yang Xian Xing Tu. The correct conversion
of the “finger” to degrees is critical for the interpretation of star diagrams. Phillips
claimed that one Finger is equivalent to 1.6 degrees, but Ferrand claimed that 1 finger
measures 1.71 degrees. '® Recently, Zu and Li '*°studied an unearthed wooden
apparatus of star observation and estimated that one finger is equal to 2.07 degrees.

Hsu and Chen'®’ tracked the Polaris and Gacrux at Calicut on 22 December of 1433
by running Sky Level IV software'® and found that when using the conversion ratio
of 1 finger to 1.57°, it produced the best solution to fulfill all conditions as described
in the star diagrams. They also examined 26 Polaris records in Wu Bei Zhih and
performed a linear regression analysis with harbour latitude and determined that 1
finger is equal to 1.59 degrees (see Hsu and Chen '® and TableB4-2). As a
consequence, we believe that Phillips’ claim of 1 finger to 1.6° is the correct
conversion ratio.

Table B4-2. Comparison of the true latitude, estimated latitude, and ‘Fingers’ for the elevation
of Polaris for various locations.

Location in Polaris (in Estimated Actual Actual
Location Chinese Finger) latitude'” Latitude longitude
Cochin (India) A% 3.25 100 10.0 762
Calicut (India) T2 4 113 113 758
Mahe (India) uE- P BN 4.25 117 11.7 755
Mount Delly (India) B ar 4.5 12.1 120 752
Mangalore (India) B WL 5 129 129 7438
Anjidiv Is. (India) i & ] 6 144 148 741
Goa (India) 3T UL 6.5 152 155 739
Vengurla (India) B)L A 7 160 159 73.6
Dandi Bandar (India) TREST 7 160 162 734
Bankot (India) BILF 8 176  18.0 73.0
Chaul (India) # LKL 8.5 183 186 73.0

1% Hsu, Y.H., Study of Zheng He in Ming Dynasty (Kao Shiung: House of De Shing Publ. Co., 1980),

pp-86-89.

Zu, G.C. and Li, W.Q., New Collection of Zheng He Navigation Maps, Research Institute of Navy
Marine Cartography, Research Center of Marine History in the Institute of Dalian Marine Shipping
(Beijing: Ren Min Publ. Co., 1988).

" Hsu, S.I. and Y.Z Chen, " Study on the navigation charts of Zheng He’s expedition and
geographical positioning of Dandi Basi and Sha-Gu-Ma-San," Journal of Geographical Science,
52(2008), pp.93-114.

Sky Level Astronomy, ver 3.0. 95.0 (1996), Sterling Technologies Inc.

Hsu, SI. and Y.Z Chen, " Study on the navigation charts of Zheng He’s expedition and
geographical positioning of Dandi Basi and Sha-Gu-Ma-San," Journal of Geographical Science,
52(2008), pp.93-114.

Computation is made from regression equation ®=1.59° x F+4.9° where ® is the estimated
latitude and F is the elevation of Polaris in fingers.
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Bombay (India) EMIELEN 9 19.1 190 728
Maroli (India) WAL 10 207 203 728
Khambhat (India) K\ I 11 223 223 727
Dwarka (India) HE R 12 238 232 69.0
Bhitaro Creek (Pakistan) EILE 12 23.8 237 68.0
Kach (Pakistan) E&SM 13 254 258 664
Jabal Sham (Oman) W4l 11 223 222 55.1
Qeshm (Iran) ZE AT 13.5 262 267 55.6
Masgat (Oman) RS 12 238 23.6 58.6
Gulf of Masirah (Oman) KB 9.5 199 204 582
Ra's MA.D.rakah (Oman) Fe] A A 9 19.1 19.0 579
Zufar (Oman) %)L 8 176 17.0 542
Riyan (Yemen) AMEHELE 6.5 152 147 493

Al Luhayyah (Yemen) 2k 7 16.0 157 427
A.D.en (Yemen) e £+ 5 129 128 45.0

ASTRONOMICAL NAVIGATION BASED ON THE STAR DIAGRAMS

Four star diagrams of Guo Yang Xian Xing Tu were originally published in the Wu Bei
Zhi. These diagrams depicted the star elevation angles of asterisms that were observed
at Pulao We (Aceh), Beruwala (Ceylon), Dandi Bandar (India), and Jabal Khamis
(Oman) for the use of astronomical navigation through the Gulf of Bengal and the
Arabian Sea in the 15 Century. The following plates are the reproductions by Zu and
Li "'and translated into English.

7 Zu, G.C. and Li, W.Q., New Collection of Zheng He Navigation Maps, Research Institute of Navy
Marine Cartography, Research Center of Marine History in the Institute of Dalian Marine Shipping
(Beijing: Ren Min Publ. Co., 1988).
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(left) Plate 1 Stars observed at Pulau We and Beruwala.
(right) Plate 2 Stars observed at Dandi Bandar, Jabal Khamis, and Ormuz.

(left) Plate 3 Stars observed at Ormuz, Jabal Khamis, and Dandi Bandar
(right) Plate 4 Stars observed at Beruwala and Pulau We.
Fig. B4-2. Asterisms at various locations along Zheng He’s voyage routes.

The stars appear on the plates have been summarized and listed in Table B4-3 with
A.D.ditional information about their visual magnitude, right ascension and declination
for the years both in 1433A.D. and 2000A.D..
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Table B4-3. Stars and their Right Ascension (RA) and Declination (Dec) in 1433 and 2000.

Name of Star VM?,RA & Dec in 1433A.D. RA & Dec in 2000 Name (Chinese)
URSA Minor a /Polaris 197 00h10m 34s / +86°13'05" 02h31m48s / +89°15'49" dRE
URSA Minor y /PherkA.D. 3.1  15h23m17s/+73°5027" 15h20m47s/+59°08'57" K& —/E
Cas /GSC 4301:1247 5.8 00h52ml4s /+67°15'53" 01h31mld4s/+70°15'51" EEE
Lyra o /Vega 0.1 18h17m55s / +38°24'16"  18h36m56s / +38°47'01" £
Gemini P /Pollux L15  07h09m55s / +29°12'12"  07h45m17s / +28°01'33" dAEE
Canis Minor a /Procyon 04 07h09m08s / +06°21'30"  07h39m18s / +05°1328" MAEE
Taurus o/Aldebaran 0.9 04h03m40s / +15°1020"  04h35m55s / +16°3032" HiLtE
Crux y /Gacrux 1.6 12h00m 52s/-53°57'33"  12h31m09s / -57°06'46" ITIEH E
Centaurus p/HAD.ar 0.6 13h25m37s/-57°32'24"  14h03md49s /-60°2221"  F[ INEZ —
Centaurus o /Rigilkent ~ 0-1  13h58m25s/-58°14'26"  14h39m36s /-60°50'06" FlJMEZ =
Carina o /Canopus 0.1 06h11m27s/-52°27'11"  06h23m57s / -52°41'44" KFE

Note: VM = Visual magnitude.

With the help of the Sky Level IV software, making star observation becomes easy
when dated back to the year in 1433 A.D.. With reference to the arrival date at each
port as studied by Zu and Li '’ i.e. Dandi Bandar on 1432/12/22 and 1433/3/25,
Jabal Khamis on 1433/1/9 and 1433/3/13, Hormuz on 1433/1/17, and Pulau We on
1433/4/25, it becomes reA.D.ily possible to observe the calculate their asterism and
compare them with those of the star distribution pattern as recorded 600 years ago. In
this paper, only one asterism for Jabal Khamis is attempted for 1433/1/9 at 04:17
(shown in Figure B4-3) for presentation and interpretation.

B ) s N ‘
Thawar ] |
Procyony,

e
A e

£ g

X~ &

Fig. B4-3. Asterism for Jabal Khamis on 1433/1/9 at 04:17.
Figure B4-3 simulates an asterism on 1433/1/9/at 04:17 for Jabal Khamis (its zenith is
located at the centre of the diagrams). At that instance, stars such as Polaris, Gacrux,
Vega, Pollux and Procyon are spreA.D. within elevation angles of less than 25
degrees from the horizon, while other bright stars such as Acturus, Spica, Regulus,
and Algieba are hanging high above the horizon and it would have been difficult to
operate the primitive apparatus at the time.

172 Zu, G.C. and Li, W.Q., New Collection of Zheng He Navigation Maps, Research Institute of Navy
Marine Cartography, Research Center of Marine History in the Institute of Dalian Marine Shipping
(Beijing: Ren Min Publ. Co., 1988).
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Upon manipulating the Sky Level IV software with reference to the star diagrams
recorded at various harbours by Zheng He‘s navigators, it becomes feasible to track
the position of major stars back in 1433A.D.. Table B4-4 is mA.D.e for better
presentation in regard to the major ports of call, their coordinates, star elevation in
fingers, observing moment in local standard time with respect to the navigation
asterisms.

Table B4-4. Major stars in Guo Yang Xian Sing Tu and simulated dates and time giving
computed azimuth readings based on Sky Level software

173

Ports of Call Date Lat./Long.| Polaris | Gacrux Vega |Procyon| Pollux

Dandi Bandar, India

1432/12/22  |16.0N/73.4E |7.0F/02:15 |8.5F/02:15
(Fig B4-2/Plate 1)

Jabal Khamis, Oman

14 1/0 22.4N/59.5E [11.0F/01:10 |4.5F/01:10 |7.0F/04:17 .0F/04:19 |11.0F/04:
(Fig B4-2/Plate 2) 33/01/09 /59 OF/ SF/0 OF/ 9.0F/04:19 0F/04:33

Hormuz, Iran

14 1/17  |26.7N/55.6E |14.0F/06:2
(Fig B4-2/Plate 2) 33001/ 1556 OF/06:28

Jabal Khamis, Oman

. . . . 5174
(Fig B4-2/Plate 3) 1433/03/13  |22.6N/55.1E [11.0F/20:37 |4.5F/20:37 |7.0F/23:46  [9.0F/23:51 |11.0F/00:05

Dandi Bandar, India

(Fig B4-2/Plate 3) 1433/03/25  |16.0N/73.4E |7.0F/20:01 |8.5F/20:01 |7.0F/23:28 8.0F/23:28

Beruwala, Ceylan

1433/4/1 6.5N/80.6E  |1.0F/19:12 |14.5F/19:12
(Fig B4-2/Plate 4) 33/4/15 5N/8 0F/19 SF/19

Note. These are computed azimuths from Sky Level software.

In principle, to obtain an asterism with two or three stars selected for positioning, the
observation should be undertaken simultaneously. Spread of observation time for
Vega, Procyon, and Pollux as shown in Table B4-4 signifies a small error which may
be incurred from either the accuracy of the apparatus or the measurement skill of the
observer.

It deserves to be mentioned here that the asterism for a designated location is fixed
with star elevation angles in the diagrams, for instance, Polaris and Gacrux is 7F and
8.5F, respectively, for both observations taken on 1432/12/22 and on 1433/3/25 at
Dandi Bandar. While at higher latitudes, Polaris and Gacrux were 11.0F and 4.5F on
1433/1/9 and on 1433/3/13, respectively, at Jabal Khamis. In these cases, the elevation
angles are summed to 15.5F, which is unique for all individual harbours.

At lower latitude, Beruwala recorded the elevation angles of 1.0F for Polaris and
14.5F for Gacrux on 1433/4/15. The sum of two elevation angles, being 15.5F, again
remains unchanged as the cases of Dandi Bandar and Jabal Khamis.

173 Zu, G.C. and Li, W.Q., New Collection of Zheng He Navigation Maps, Research Institute of Navy

Marine Cartography, Research Center of Marine History in the Institute of Dalian Marine Shipping
(Beijing: Ren Min Publ. Co., 1988).

17 Pollux observation on 1433/3/13 was missing from the records, the computed result is filled in with
reference to its elevation of 11.0F as made on 1433/1/9.
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DISCUSSIONS AND CONCLUSION

Some previous studies suggest that star observations are taken at about half an hour
before sunrise or half an hour after sunset when the stars are still observable and the
sea surface horizon remains clear. However, the star diagrams maintains the same
pattern on various dates for a given location as shown in the plates of Guo Yang Xian
Xing Tu, meaning that the observing time need not be fixed.

Gacrux may be easily seen in the region of Arabian Sea on Spring evenings. When
Gacrux is situated to the direction of SSE (about 155°), the sum of the angle of
elevation of Polaris and Gacrux should be exactly equal to 15.5 fingers or 24.3°. At
this instance, if the ratio of elevation angle for the two stars meets the asterism pattern
in the record (for example, 7.0F/8.5F for Dandi Bandar and 11.0F/4.5F for Jabal
Khamis), the positioning task is completed and justified.

In A.D.dition to Polaris and Gacrux, other asterisms such as the combination of Vega,
Pollux, and Procyon may also be used for positioning ships. Although other bright
stars such as Actorus, Spica, Regulus, and Algieba, may theoretically be used for
positioning purposes, hang high above the horizon and are not suitable for observation
when the measuring apparatus was primitive at the time. According to Capt. P.J.
Rivers, 25 degrees above the horizon is the upper limit of stars that can be used for
positioning ships (personal communications).
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Genealogy docking and application -- case study of a Hsu's
family-tree in Fujian

Sheng-I Hsu

Abstract

Genealogical albums recorded the breeding and migration processes of a family in
the past few hundred years. These albums exist on both sides of the Taiwan Strait.
Typical conservative elements in the genealogical record include the names of ancestral
halls, the rhyming couplet/clan scrolls, founding location, number of descending
generations, seniority ranking of the first name and so forth. These elements are of great
significance in the event of docking pedigrees that are yet to be identified.

About 800 hundred years ago, Heling Hsu founded ShiCheng county of JiangXi
during the late Song dynasty. He was widely accepted as the ancestor of most Hakka
Hsu clans. He was survived by 13 great great grandsons who were all given the first
name of Tien, ie., TienHui, TienFu, TienPa, TienLin, etc. These 13 cousins settled in
western Fujian (MinXi), and were generally recorded as "13 Tiens of MinXi". About
600 hundred years ago, some descendents of the 13 Tien migrated to eastern Guangdong,
and about 250 years ago they again moved to Taiwan.

The contents of Hsu's genealogical albums vary from place to place. They differ in
their length of period and completeness of records. However, if they were originated
from the same family of Heling Hsu, most of the conservative elements should meet the
requirement of a stem pedigree.

Key words: ancestral hall, genealogy docking, ethnic migration, 13 Tiens of MinXi
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