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FABR ST Hh B B B2 AR LAY » TR 3CAL SRR EE AR R » BN ZCALRy AR IR B2 FR 1 5B 2 IR
B A SR o i 19494 B BR = B B ¢ &35 (The International Congress of AmericaniSts)
AT BN > R A R EERIUNZCALERfR (cultural connection between Asia
and pre-Columbian America) HEJERZC 182 5 X 1951 <EEERIEB{E#EE (The
American Association for the Advancement of Science) %k (Philadelphia)
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FAFEFT R ERRR R FIR E ARV o ERIAFEATES B RIEZLATE
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BRZ L > RIREFERH R AT Z 079 AZHEERY B KRR R ER B AR B EAFME RIS
HianMerrill KER | “FATHIREAEIE » BIREAEEREE /D > Eﬁﬁjﬂiﬁ > B—ANH]

(3#1) Zuiiga, 1803, pp. 26-30.
(£ 2 ) Heine-Geldern, 1952, pp. 314-362.
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1. 8y BEREFNEESE > ST T RS+ —8 » REHMAE

(3£ 1) Merrill, 1950.
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(1) E& 21947, pp. 38—29.
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— 6 — REBHEREA
WL ~ RESE ~ FEARPUE TG R A o HEBIEM, » IR BT o LnBEEMNE > TR
W > BUFRISEHENE o ¥ L IREEH0T > RBCER B0 o BIEER MBI R 2 & » AR
RIEE BB o AR IEINAT » RERERA > TR2REBL o

1. RIfF AR RERT » SAYERE > mBNE LPREE » 7S
1k s RARIAT o RIEWE LZGBR AT > SIRALIRE » Bh0RISEHEE > BERIHTAT > S
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SR o WAMERIE o SBESRIE S A R o
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K > PEEHITE o 5 EE R 28 » AT > MR EIR > HIN
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EWPHE GRS S A SRR AR A T4 > TIPSR E » B
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b FEEHR > RERBRERIEES > K
AT > PLSE T R ER Y T
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SREVRER ~ ZRBHK/ ~ WAERARA TR ~ SR HE Ao AT Lo — AEGR
HE1E > THEEBHATRIFHME « XFEEBXBBEBIESZS AL (the three
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Bl o FHEEE » BRYTAS » BAERKRERE o T’ ~ S AHBREREGD .

(3%1) =Z&Ee»1803, p. 52.
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(21) Claeys, 1942, pp. 17-28.

(3£2) Friederici, 1928, p. 29.

(££3) Beechey, 1831, p. 143.

(2£4) Benzoni, 1857, p. 242; Heyerdahl, 1952, p. 528.
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D17 o B » 5 E S o LT Benzoni KEARMIFEEEREZT » L2
T o B E L E o AMEIAEN A > FREEIRARRAENSD » WRE
BEE S Tk Jus T FEBRKREIR o b~ L > TR RS o

ML PEEMISHMEA A RS | —REHE(pole-mast) 55— R 51 (sheer-mast) »
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(2k1) Spilbergen, 1619, p. 83; Heyerdahl, 1952, pp. 530-531.
(342) Juan and Ulloa, 1760, p. 186.
(363) Hornell, 1946, p. 82; Heyerdahl, 1952, p. 591.
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(281) Heyerdahl, 1952, p. 593.
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(2k1) Smyth, 1857, fn.; Heyerdahl, 1952, p. 528.

(382) Juan and Ulloa, 1748, p. 189.; Heyerdahl, 1952, p. 538.
(3(3) Paris., 1841, p.148.

(24) Heyerdahl, 1955, pp. 263-264.
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FRAE"GE3) o fHA5SHHEREE > CaboEh | “EHifBIL A4 (balsa timber) » H £
F Ll 4746 (good balsa)”’(£4) o 7] R Meansk: 2 & 1~ > Heyerdahl K38 : “balsa—
FEHVBHAEHE 0 <o HfMFnE dalca —3F > BEEAGE/MYSBRMAZ 14 ;
i vaka —3& > FEIEF) RV B MR B RS Z B (GES) o

AR TR Brining I JE B RE A H42(1875—1925) > HeyerdahliK38 © “fhi 7]
BB Atk —E A B B B R H A balsa #5”(3£6) o Briining 3  “fE54%& % Pimentel,
San José, Sechura E¥glE > IR AFIFHBER S EEZEN balsa KRIL > & /MF > U}%

balsillas” o

(1) Murphy, 1941, p. 7.; Prescott, 1847, p. 223.
(382) Spilbergen, 1619, p. 83.; Heyerdahl, 1952, p. 530.
(33) Means, 1942, p. 19 fn.

(3£4) Cabo, 1653, p. 1.

(3#5) Heyerdahl, 1952, p. 529 fn.

(£6) Heyerdahl, 1952, p. 544.
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AEZE A FE.7Y BT PE b R A Chatham & > B Morioris A “A—f&#i
fTERVERY AL » UL waka-pahi 5% pepe > BHTIRELE > MIAREEIEAEKE AN
(wash-through principle)”’(&3) o Skinner K#58% J. M. Brown BY52#3R © “filf
(Morioris). /) waka-patu (waka-pahi) ﬁﬁa?ﬁﬁ@@;@ﬁéé’] balsa s(#Eifk » 7E
Titicaca ¥k > FE AR (BLRZEK) FEERRWE > 4n Morioris AHy—
B @4) o
FHTE BRI AN pora > #f Métraux K@k | “%E B RTHAE (pora) RHE
BRI HETER R RES) o
© fEAEEM > #2 Enock K& ¢ “KE#py pahi st o BRUAER balsa”
(586) o '

is

E TuamotuFE B, 1 AF H Kon-TikiARHes M7 BN 5R s G ZH e At paepaeo
X Mangareva HEERRRMNMITH BIEETR 4 paepae o £ Marquesas F1ABHREE »
paepae REASEFE o X paepae —FEMEFKFIETEHFS P > /B (raft) ~ HUK

(flooring) ~ &% (platform) ~ 4T (to place in a row) ~ #E=k (to lay in order) »

pailt

HBE (to float) ~ EE (to drift) >~ NEE T+ (to go to leeward)(E7) o

i ERVBER » FESENAN A B IR 258 > BB A MM ¢ waka 5 vaka
1 paepae z{ pahi o MERAHEHR“GIRZM I YERZEERESER o FHRE
E—HE > ERAETERENLSE SRR —MER > ETBSANER - T EE

(281) Paris, 1841, p. 148.

(262) Lothrop, 1932, p. 253.

(3:3) Shand, 1871, p. 354, 1911, p. 86.; Heyerdahl, 1952, p. 581.
(3 4) Skinner, 1923, p. 119.

(3t5) Métraux, 1940, p. 208.

(36 ) Enock, 1912, p. 279.

(267) Heyerdahl, 1952, p. 584.
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5. 1 WMELIAE | TP o BRIE  RATAL > SEERT o EEE
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6. Mt FIEEWE D GK > LB > B > DI o B
“HFBMS o

7. M BEREREK UCRE(EO - SRt o

8. W B IWBED > THERM o

9. & FEWIIEHLE(ER) K> BB ZEF

10. M FREE: “TARERNE o BEIE I MRYIAM o KFEHE o

1. 1% ZFNZEZ W BAER o B30 1“8 > Wb A AR o
ERER L Ve AMAL > Hhth” 0

12. # FHEEMWEZEER) o RPHRA © “BERE) » " o

13. 40 BESAPE R AT B TIIR” o IR L RO RS2
Bk B o BRI ¢ “RERE AR > EAVE DI o HER 1M > KA o

14. & —OERE==1ME MIER > FESEW2E s lHEM > A
AP o SEHIRAL LB > JEAEIR » R o

15. HE FEEE C “HE> 4 o
EE IR IR > KRR A R T RS > B R R AR

L F i~ WEF— > - HoFRRARTE > $5H fang » b e
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piwang » &% piwang o ##HE » 4 & hung. heng s F#&F rwong » EHFH
g’'wang o
2. W~ HMF - WRER—BH Si=FE 5 WHWFHEE > 47 fu>
F&F pius EEF pliu BFESF fus FEF pius EHF pliugo
3. M~B_ERE>4SH fa> B biwot » L& bliwat 3 i8R o
4. -~ ¥ HPNFEEE > AT MEM4SE pais HE baio
H EBRER » A1 F - BURTANAR > EPEEREANENRRE s &
RICLAR/DG B > i RBIEER § “AEBEE > MEBER o FLVERSH » BEH | “K
B > B > MEEW o AL S8 > ERE { “BAEHIWN » ZEABE ° 15
HEE D > B BMZEED o THEMHE | “HHEE > EALE o
{8 5 B HAAT1R > BENCAJRRTEE 4 » L2 » iR ¢ “F » Bit” o X ¢ “#hi
HA” o BEME ¢ CRRGMT 0 FTKEL D BFRAMBE S M 0 FE L HMEBEZHE o X
. “ft s BERTIR » EKEBZAF > HERZM o WHRF > fif ~ =K > HREL  BRE
BERMY (double canoes) Z 4 o BEFIREEA > MAKE + “HE > ¥ AMHL” o
KPP ERET BN - EERE » SEMBT—FEREE - #/ pal-sono
pal R 2K > son ZMt2E o ERAMAREEREELD o
VERIETE S BR » YRR ARAS » BB LE A8 » EAOFTHETIINRE
HIREX ©
a. FHEWERI)I| AP SRR balsa » B2 M LEE b'iwat
SE > BEifER B R pal-son BAR o
b. ZEBRFETEEER E W vaka, waka, paepae, poepoe, pora, pepe, pahi, %
&8 > £ RFRFEFH fa, D’iwot 3 88 fa, piwot ; & p'ai, baio
Heyerdahl X BiHeine-Geldern K (& 2) A 3/ vaka, paepaespahi, 25 R A sk AY
50 ARIR EEAVERER o W LR LR » KMVLETTRI R EF vaka #11 paepae > IR{E
Frig > tn BB M M ORI o RARFEE TR R | B SR MM FYLE” o Br

(331) Shinji Nishinuma, 1922, p.59.
(3t2) Heyerdahl, 1950, p. 23. ; Heine-Geldern, 1952, pp. 332-334.
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BERY{Y > balsa &K » vaka 3kiZz » paepae 5l ; andLH BRI RIE » Al vaka
HERVLLAL > paepae FERH o

R REE AL RE MEE » REFFEAEME 288 > MiHAH Friederici(E1)fn
Hornell (R£2) 5 KGR R EE AL BRI 5 S8 8 » M 2RI AP ERE ENER
BEE » KR LM LB » B AR LA IRESH > B SO LB
B ERIAE 4 > BRSO M R AR EEE R o

D9, FRAERITEE IR B JLAERE TC R RApYL A

FEHEIRETIR » FER BEBR S o BKPFE .
B A CABREROK > IRBERETRAD » BFERIEST o
ERBEIA— E AR
FFIEOBTRIR LA 4] o
HEHHB=/UNE IRE
R E | FEBRSIULAE o MIRRSMART » BRRLHEER o 7 » B
o EHBHAFEFZN > SMALE > 2R M o
EEFEFHRA > BHEHE > RIEAIT > BRTERSEE » R/REWEM 2T > PEA
BRI » BREE o bR : |
HHBEERDSA o B EIKIEM o ¢ B RIKEF E o
LR
C BIRBA » KRR > AR A > DUEE > BHUGEK R o
W REAEM L > REKRSA > PEEERW 2 > BMHERET RS - HRE
EH+—
BE#TH  BH2R - DERSR » MMBASEE®H o
R TRAES » BWRHEEE THE - REMIESE > DR RIS BRNES -
POl LB =S P B A » HEFEAEEEKTRREEME » mfE T
HAF KRB > IRATH

(1) Friederici, 1928.
(2) Hornell, 1931, 1946.
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%7 > BB LN ) REESE > TEREW o M > ERED > BREMN -
ZE4HIR o
BRI (771—529B.C. ) » HEME LHFRARH  mRBFLEE
FH BRI > TARIBAE o
BXHE
FRRIBNE » KEWE | 2@ ? F8 L BFREZ > MlZA ?
REMTM E
AE DERAT > RZIE > AP > FoML o
REHIEEE
LFMERAT » BRI > RBILK > HEMLK o
UK > W EHI LB
K KEREIAEE CRE S TR - SFE -EE AR KRR XK AR
BB o
VSRR BIRE > TARIPYETE o RBBHBAFS
CJRR e RUTEEEER o BEHEAM R T N E ARREELRRE o
R E BRI o BEERE » A TRTI M S PR LEE REENEE > T2
#% > FERE B LAY » FIDIEEEMAETT AEA » (RIMELUSHE o Hakk R
EIEER R S RSB L 4 > A2 BRI o BRAE S 3 o B A BRI ARt
v > KIBEYEE BB R > B EAR
HEVEME N -+ VR TILHE » ERHEW o
RN » NS - R B2 > B EREYERELR £ FREET
EHEBRAMNETH | BEBRER > $168 > BT RIHORERR o
A AT |
BRiGHE B AR AR R B ¢ AT HHERBR 2 R > B IR 0 BHRE Y - BERRERE -
VBV B3 > 7T 4, o
EEEA T4
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B -
WPV TR » itk 4 B TR T-1 > BHRVERE o
B LARAY SR > eI DA B e — KR > AETTRTE R » 4 Z R - B R
MR R ~ B BEH > FREE > RSEE > RERITETAMTE o

#a 1

REE LR » SBRERAKPERAB R NARNRIRME > HHERa5E I -
ISURT fesfl— S AT o BRI AE » (LI AR T DU » TR HLY » FETRS
PETEESSHE o B EE ARG MOILAE > UM MEsS ~ BB > T AFBEMER > TR
RERE A M BER R IRA T o |

AFBREHEIMRAERES =3 | JEMEIES » Hornell X &# L mEIE K
(5£1) > {HEF Heyerdahl KGR » 2270 B8 B IR R IE R - TS pE (RE2) o
SR LIRE N EBL MR T o

FEIRIPHGEIREX MBS Lothropk » fillzh ©

KGR TP > FEME > 78 Andes |2 FEIRBEE o B M AT Al Al SEH05
8% > Jangada BIFABIENEE o FEE A E > Jangada &z AERRERE
Y (S B07KE T A o AhRBIR AR » KETLILRE - [AIH5E 9 (5 ILA0
&R > BRTESRSY » T2 AT BES) o

3 .
Jangada BfL47 A > R LR T 28 > fRRE o MMt > SRk
MR B B B ST 2R o S ZREFIS > BB » BBREE L%

ZERTEMBEF2HAELITTE 4 » (BEEREZR18704 kN FndbE 1 B4t #% H
(F3) o

(231) Haddon and Hornell, 1938, p. 13.
(32) Heyerdahl, 1952, p. 594.
(23) Lothrop, 1932, pp. 237, 253.
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(i¥1) Hornell, 1931, p. 355.

(32) Means, 1942, p. 20.

(2£3) Lewis, 1947, p.13.

(2£4) Heyerdahl, 1952, p. 593.
(365) Heine-Geldern » 1952, p. 332.
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FORMOSAN SEA-GOING RAFT AND ITS ORIGIN
IN ANCIENT CHINA

(TRANSLATION)

LING SHUN-SHENG

INTRODUCTION

In the last decade there was a growing trend among Americanists to
become interested in the basic problems of cultural history, i. e., the processes
of the origin and growth of culture in general, in addition to the study of
the peoples and cultures in their specialized areas.” For instance, in the

meetings of the International Congress of Americanists held in 1949 at New
York, over ten papers on the cultural connection between Asia and the pre-
Columbian America were presented.® In 1951, when the 118th meeting of the
American Association for the Advancement of Science was held at Philadelphia,

Section H (Anthropology) devoted three days to the discussion of the problem
of Asian and North American trans-Pacific contacts during which fourteen
papers were read. Most of the papers represented the view that the cultural
diffusion between Asia and America came not only by way of the Bering
Strait but also across the Pacific and that ‘“the multiplicity of Old World
influences reached America in various periods and from different regions.”
Similar interests are to be found among the Oceanists as well. The 1948 Kon
Tiki Expedition of Heyerdahl is another case in point. Heyerdahl has set
forth the old theory of Joaguin Martinez de Zuniga on the American derivation
of the Polynesian, Micronesian, and the Philippine peoples and cultures and
once more proposed that the Polynesians are descendants of the American
Indians®™® — a theory strongly opposed by Heine-Geldern and other authorities.”

A number of evidently analogous cultural traits have been singled out of
the primitive cultures in the Americas, the Pacific, and Asia. - The theory
that the American cultures were derived from, or at least profoundly influenced

(1) Smith, 1953, p. 1.

(2) Heine-Geldern, 1950, pp. 350-352.
(3) Zuhiga, 1803, pp. 26-30.

(4) Heine-Geldern, 1952, pp. 314-362.
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by, cultures in Asia should by now have been accepted by most people.
However, there are still many Americanists who insist upon the uncompromi-
sing theory of cultural isolation of the New World. This, the author believes,
results from their lack of acquaintance with the problems of Asian-American
cultural relationships on the one hand, and on the other, their skepticism
towards the ability of man to get across the Pacific before the time of
Columbus. Merill, for instance, once pitied “the poor Buddhist missionary who

had to make such an impossible voyage across the Pacific in times when
boats were crude affairs and distinctly limited in size.”®

The present author is especially interested in the theory of cultural
diffusion in the Pacific. As a Chinese, he was able to find a number of
parallels to the cultural characteristics pointed out by Americanists and

Oceanists, in the prehistory, history, ethnology and folklore of China. These
evidences compelled the author to place himself on the pro-side of the trans-

Pacific contact theory. It is his hope that more students of ethnology will give
more attention to the ancient maritime activities along coastal Asia. Should it
be proved that the Asians did sail into the Ocean by rafts, deckrafts or double

dugout-canoes before Christ, the Pacific was then no barrier to the communi-
cations between Asia, Oceania, and the Americas. Basing his views mainly

on Chinese data, the author attempts to deal with the following two topics,
“The Sea-going Raft in Present-day Formosa and Its Origin in Ancient

China” and “The Sea-going Double Dugout-canoe and Deck-raft in Ancient
China before Christ.”

I. THE SEA-GOING RAFT IN FORMOSA

In the winter of 1955 and the spring of 1956, the author investigated the
sea-going bamboo rafts in the following sea-ports of Formosa: Hsin-kang (B14E)
and Ta-wu (k&) in Tai-tung (Z3 ) Hsien, Fang-liao (#5%) and Tung-kang
() in Ping-tung (%) Hsien, Hung-mao-kang (A= }#) and Chia-ting (7€)
in Kao-hsiung (##£) Hsien, and An-ping (%&Z-) in Tai-nan (Z§F) Hsien. The
rafts are built by fishermen, whose ancestors came from Southern Fukien about

300 years ago. They speak the Min-Nan (Southern Fukien) dialect. Besides
fishing the rafts are also used for transporting goods along the coast.

There are two major classes of bamboo rafts in Formosa: those used in
rivers (PL.I: 1) and lakes (Pl.I: 2), and those used on the sea. The former,

(1) Merrill, 1950, p. 10.
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used for transporting and fishing purposes on lakes and rivers, is propelled
by paddles or poles, comparatively simply constructed, and mostly flat
bottomed. The latter, used for working in the sea, propelled mainly by sail
and, when occasion demands, by paddles instead, has a bow-like body and
is comparatively deliberately constructed. Rafts of the latter class will be
discussed here.

According to the Amnual Report of Taiwan Agriculture for "1955, the
fishing boats without mechanical power in Formosa amount to 21, 541, of which
13,808 are bamboo rafts and the remaining one-third‘are plank boats. So far
as, the author knows, the sea-going bamboo raft is more extensively used in
Formosa than anywhere else in the world.

The sea-going bamboo raft in Formosa can be further divided into two
kinds — those used along the coasts and those sailing on the high sea. Rafts
used along the coasts are propelled by paddles only (Pl.1: 4) while those used

for the high sea are propelled by both paddles and a sail, and can be called
sailing rafts (Pl I: 3). As the fisherman of the port of Chia-ting are noted for
techniques of constructing and sailing the rafts, the author proposes to take
a sailing raft of Chia-ting as an example of the following.

(I) The Construction of the Sea-going Sailing Raft
The construction of the sailing raft at Chia-ting (Pl. II) may be described

under the following five headings: the body, the mast and sail, the paddles
and helms, the center board, and the stone anchors.

1. The body of the raft.

There are three sets of raw material for composing the body of the raft.
These are, in order of relative importance, bamboo (9 or 11 bamboo poles for
each raft), timber (over 20 pieces, beside those for the mast, paddles, and helms),
and split rattans (over 50 for each raft; each split rattan is 6 meters in length
‘and about one centimeter in diameter). Two kinds of bamboos are used: the

ma-chu (BR7T) and the tsu-chu (F}¥7). Ma-chu is planted in the mountain
regions of Tai-chung, Hsin-chu, (#47) and Chang-hua (#4k) Hsiens in Central
Formosa and transported to the various fishing ports for sale. Each pole
measures over 6 meters in length and 40-70 em. in circumference at the fifth
point from the root, and costs sixty to two hundred New Taiwan Dollars.
Tsu-chu is planted nearby and is much cheaper in price. Rattan is imported
from East Taiwan and costs about 1.00 yuan per split.
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Before being lashed together to form a raft the bamboo have to undergo
two procedures: The outer skin has to be scraped off (PL.III: 1) and the bam-
boo pole has to be shaped (Fig. 1). The first procedure is scraping which is
employed in order (1) to lighten the bamboo which makes it easier to float,
(2) to render the shaping and binding easier, (3) to lessen the danger of
cracking under the sun heat, and (4) to make it not too slippery to walk on. The
second procedure — the shaping — varies with different kinds of bamboos.
For ma-chu, it consists of straightening the ma-chu pole (already softened
by heating in a fire) by means of a lever and to bend the frontal end a little
until a required arc has been formed.”> For the tsu-chu, which is thick and
hard and therefore difficult to shape, the required shape is achieved either by
selecting a pole with a natural bend at the end or by attaching a section of
shaped ma-chu to one extremity.

After the shaping procedure, the bamboo poles are arranged in parallell
direction on a wooden shelf about eighty centimeters high. The root-ends
are adjusted in a straight line (Pl III: 2) while the other ends are left
irregular (PL III: 3). Poles that are too short are made up with sections of
tsu-chu. Both ends of the bamboo poles are usually closed naturally by the
intersectional stop. A few, however, are open and must be closed with
wooden wedges or fsu-chu sections, bound with rattan or bamboo splits, sealed
with putty and smeared with fung (i) seed oil to render them watertight.
The arrangement of the bamboo poles is as follows: for a sailing raft usually
nine or eleven poles are used. The central one is the thickest and the
outermost two on both sides are thicker than the rest; the third or the
fourth one from either side inward should be of #su-chu. The bamboo
poles, after having being shaped, are smeared with fish-fat or tung-seed oil for
preservative purpose (recently crude petroleum is sometimes used). The fish-
fat is prepared from the fat of sharks by the fisherman themselves: it is
cheap in price but its results poor. The tung-seed oil, on the other hand, is
effective but expensive. When the smear has dried, the bamboo poles are
arranged in proper order on the shelf and two or three men, one or two on
the shelf and one below it (Fig. 2), begin their binding work. The binding
starts from the middle toward both ends and proceeds by lashing eight
wooden sticks perpendicularly on the bamboo poles. Then small bamboo

(1) Kokubu, 1947, pp. 38-39.
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splints are inserted between neighbouring poles and pads of matted bamboo
sticks are placed on certain parts of the raft. Finally, a thinner bamboo pole
is tied to the marginal pole at either side to serve as bulwark. The construc-
tion of the body of the raft has now been completed and the craftsmen who
build the wooden parts of the raft take up the work.

2. The mast and sail.

The mast is in most cases made of the long straight cedar timber with
a length of five to six meters. The lower end of it usually has a
circumference of some 30-35 centimeters and is made oblong in crossection
in order to fit into the mast-socket. On the mast head is carved a long groove
for the passing of riggings and a bamboo loop is hung up through which the
sail rope is passed. The mast-support (Pl III: 4) is an important part of the
bamboo raft. It is made of an oblong wooden block (50 x 3% 22 cm), weighing
forty or fifty kilogrammes. At the center of it, a square socket is cut out
(10 cm-sidelength) into which the mast is inserted (PI.III.5). Through  the
holes made on both sides of the block, two wooden staffs, which are longer
than the mast-support and are tied to the thir;d and the fourth of the wooden
stick, are lashed perpendicularly to the raft. The distance between these two
wooden sticks is equal to the breadth of the mast-support.

The sail consists of six strips of coarse white canvas (each being 60 cm.
in breadth) sewn together longitudinally with linen or cotton thread. The
whole sail is about 4.5 meters in length and 3.4 meters in breadth. It is first
dyed in betel-nut juice and then in pig’s blood; after being dried it will be
of a dark reddish-chocolate color. On the sail are attached transversely ten
or a dozen of smooth and straight bamboo staffs (Pl. VI: 2). The uppermost
one, to which is attached the sail rope, is made of a thick bamboo or wooden
staff and the lowermost one is also fairly thick. The other eight or ten
staffs are arranged at equal distance. Each transverse staff is sewn on the
canvas with stitches ten or twenty centimeters apart from one another. By
the aid of these transverse staffs the wind force is evenly distributed on the
sail and the position of the sail is made controllable. The length of each
transverse staff follows the width of the particular section of the sail to which
the staff is attached. A string is tied on the end of each staff; the ends of
the strings are then twisted to a thick rope by which the sailor controls the

tension of the sail.
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3. The paddles and helms.

Each raft is equipped with four rowing paddles and two helming paddles
(PL.IV: 2). The paddle is made of a block of cedar wood, round in the upper
section and flat in the lower. On the top is a round handle. The length of
it is over three meters and the maximum width of the blade is about 20
centimeters. Around the paddle at a point 40-60 cm., below the handle
is wrapped the paddle protector which is composed of bamboo splits (20 or
30 cm. X 1 cm.) placed parallel around the paddle and wrapped at both ends
with bamboo or rattan splints (Pl III: 6). It protects the paddle while it
is being rowed and friction with the paddle-posts occurs. The construction
of the helming paddle is exactly like that of the rowing paddle except that
it is shorter and is placed at the rear end of the raft.

The paddle-supports (20-30 cm. 10cm. 15cm.) (PLIV:4) are usually
made of man-wood or other varieties of hardwood. At the center a socket
carved out (about 2 or 3cm. sided) for the paddle post. The paddle-post is
about 20-30 cm. high, and has a groove on the top to fix the paddle-string.
The supports for the paddles are attached to the bulwark with split-rattans
and supported by a staff one end of which is inserted into the paddle-support
while the other end is tied to a ma-chu pole of the raft. The support for
the rowing paddle is higher than that for the helming péddle because
heightening of the fulcrum increases the force of rowing, while lowering the
support of the steering paddle, facilitates the direction-changing function of
the helm.

4. The center board.

This is the most important structure for a high-sea going raft. Ordinarily
there are six board-positions (P1.IV: 1) and six boards may be used. The
positions of these six boards are: two at the front, two in the center, and
two in the rear; or in other words, there is a board at each of the following
points: front-left, front-right, center-front, center-rear, rear-left, and rear-right.
The ‘center-front and center-rear boards are placed in the center of the raft
and may be collectively called the center-board. Of these two, the center-rear
board is the most important one. However, the actual number of the boards
can be reduced to three: one board for the front-left, the front-right, and the
center-front respectively, one for the center-rear position, and the other for the
rear-left and the rear-right positions, because no more than 3 boards function
at the same time. The center board is made of a block of camphor wood.
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The center-rear board is 70-90 cm. in length and 50-80 cm. in width and
is oblong in shape. To its upper edge are attached two strips of wood for
handling and the lower edge is cut thin to facilitate the insertion. The front
and the rear boards are of approximately half the size of the center-board.
However, there is no strictly defined proportion of the sizes of the boards
and sometimes the boards vary greatly in dimension due to the limitation of
the raw material (P1.IV: 3). Each of the two center-boards is inserted into the
raft through a board-slit, which is a bamboo section with a slit tied at either
side of the mast support just between two consecutive bamboo poles (Pl.

IV:5). The front and the rear boards are inserted directly between two
neighboruing poles without the use of a board slit.

5. The stone anchor.

The anchor for the bamboo raft is composed of wooden . sticks  tied
together to a hook with a heavy stone attached to it (Pl. V: 6). When dropped,
the anchor sinks into the sand and mud of the beach due to the weight of
the stone, and the raft is consequently held in position.

6. Other Paraphernalia of the raft.
Usually there are four other items with each raft: (1) a bucket with

a nailed lid having a semi-lunar hole (PL.V:2); (2) net-sinkers made of
pebbles the waist of which are grooved and bound with wirings (PL V: 1):
(3) mat-pads for the nets: bamboo splint mats, oblong-shaped, and placed
on the frontal part of the raft and used as pad for fishing nets (PL V: 3): (4)
floating-lanterns attached to bamboo staffs (Pl. V: 4).

(II) Techniques for Sailing the Raft

The sailing raft in Formosa is primarily used for deep-sea fishing. Emphasis
here is laid upon the description of the technique for sailing on the open sea.
It requires an intricate combination of skill in handling the paddles, the helms,
and the vertical boards. For a good sailor, the raft, though slower in speed,
is much safer than a boat because it can readily adjust itself to any kind of

weather conditions.
1. Paddle-rowing.

The sailing raft is propelled by paddle-rowing on the following occasions:
sailing along the coast or between spots at short distance, or when a complete
calm sets in, mid-way of a long-distance sailing, and finally to increase the
speed when escaping from a coming storm. The steering paddles can also
be used for rowing when occasion demands (PL. V: 5).
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2. Sailing.

The technique of sailing is influenced by two factors: the wind direction
and the strength of the wind.

(1) Wind direction: A variety of wind directions may be confronted by the
raft when it goes on the high sea. However, a proper orientation of the sail
can always lead the wind force to act upon the sail in a parallel or nearly
parallel direction to the course, no matter in which direction the wind blows.
In other words, the sail is pushed by two wind directions only: the favourable
wind, énd the side wind, the latter including those blowing from either the
left or the right side. A head wind may also be met with advantage by a
proper orientation of the sail.

a. Favorable wind: Needless to say, this is the ideal wind direction for
the raft-sailors (Pl. VII: 1).

b. Side wind: The direction of the wind and that of the intended course
form an angle wider than 45° on either side of the raft. The direction of
around 45° is still favorable (Pl. VII: 2). The direction of about 90° is not so
favorable but is still controllable by orientation of the sail (Pl. VII: 3).

c. Head wind: When a head wind is confronted, the raft simply makes
a 45° or 90° turn in a S-shaped course toward its destination (Pl. VII: 4 a. b. c.).

d. Orientation of the Sail: The orientation of the sail depends upon the
wind direction. When the wind is favorable, the sail is maintained at a
position perpendicular to the long axis of the raft. In case of a side wind
or a strong head-wind, the sail must be properly orientated: the sail is put
at the right side of the raft when the wind blows from the left, and wvise
versa (Pl. VII: 5).

(2) Wind grade: Two grades of wind are recognized by the Formosan
fishermen: the ‘“fifty per cent wind” and “eighty per cent wind”. When the
wind is up to “fifty per cent”, the full sail may be used; when it exceeds
“eighty per cent”, it is too strong to be confronted by the sail at all. The
so-called “fifty per cent” or “eighty per cent” is determined only according
to the fishermen’s personal experience and not clearly defined. There are
seldom complete calms on the sea and therefore the sail can be used on nearly
all occasions. Even when the wind is over ‘“‘eighty per cent” in strength, the

raft is still capable of being propelled with a sail hoisted to one half or one
third of its length.

The half-sail is used, when the wind is too strong, or the returning raft
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is entering port, or when it becames necessary to reduce speed midway. The
full-sail is used, when the wind is of a moderate strength or the raft is getting
out of the port. When the sail is fully lifted, the plane of the raft will
form a sharp angle with the water level, and therefore the wind strength
must be now and then carefully checked, otherwise the loads will fall away
into the sea. The tension of the sail, whether fully or partly lifted, is always
important. It is controlled by pulling or loosening the sail rope.

3. Helming.

The course of navigation is controlled by the helming paddle which is
set on the raft in one of the 3 following ways: (a)two helming paddles each
suspended by a post on the rear portion of the raft at either side (Pl. VI: 1); (b)
two helming paddles each passing through a cord-ring on the rear portion of
the raft at either sides (Pl. VI: 3); (c) one paddle placed in the middle of the
rear portion of the raft (Fig. 3). Only one of the two paddles is used, when
the raft is to change direction: using the left paddle when the sail is placed
at the left side of the raft or using the right one when the sail is at the right
side. To change the direction of the raft-head, the sailor turns the paddle
to the side toward which the head is expected to turn (Pl VII: 6a.b.c.d.).
When one paddle is working, the one at the other side may or may not be
taken out of the water.

4. The center board.

The center board is the most important device for the sea-going of rafts.
Its functions are to balance the body, to make the course steady, to reduce
the gradient of the plane of the raft, and to avoid violent reeling and stagg-
ering. |

The body of the raft is a plane floating on the surface of the water. Its
center of gravity is somewhere in the plane itself. When the mast is mounted
and the sail is hoisted, the weight of matters above the plane is much greater
than the raft-body itself, a condition easily causing the raft to capsize.
Therefore vertical boards are inserted at the front and rear of the mast-
support and at either sides of the front and rear portions of the raft to lower
the center of gravity and to cause a better balance (Pl. VIII: 2).

In the second place, the raft is “floating” on the water surface and is
subject to shakings by the overwhelming water movement in all directions.
When the vertical board is set in, the raft can better maintain its course by
aid of the water’s pressure on the board from both sides (Pl VIII: 4).
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When the sail is lifted fully or partly and the wind is blowing strongly,
the vertical axis of the raft is liable to incline toward the weather side.
Therefore the board is set in, in order to lower the center of gravity and the
pressure of the water on the board thence produced can equilibrate most of
the wind pressure on the sail. In this way both the gradient of the raft-body
and the danger of capsizing are reduced to a minimum (Pl. VIII:; 1).

Finally, the raft is so light and floatable that it is subject to reeling and
staggering due to the up-and-down and to-and-fro movements of the water.

The use of the board can cause the raft to rest on the surface of the sea
more firmly because of the water pressure on both sides (Pl. VIII: 3).

As previously described, there are three to six vertical boards for each
sailing raft. Their respective use may be described as follows.

The Center-board. The center-rear board should be set in position when
the raft is starting to leave the harbor. The farther it goes the deeper
the board should be inserted. When the full-sail is hoisted or when the wind
is strong, the board should be lowered to its full length; when the half-sail
is used, or when the wind is comparatively weak or the speed relatively low,
half or one-third of the board may be used. In short, the length of the
center-rear board should be now and then adjusted according to the changing
weather conditions. When the wind is very strong, the center-front toard
should also be inserted in the same way as the center-rear board. When the
raft is to change direction, two-third of the center-boards should be lifted in

order to lessen the water pressure. They are lowered again to their original
position, when the turn has been accomplished.

The Rear Board. The function of the rear board is similar to that of
the center-board. When the sail is placed at the left side, the left rear board
is inserted; when the sail is at the right side, the right board comes into
use. Its function is to produce an anti-functional force from the water to

counter balance the wind force on the sail (Pl. VIII: 5). When the raft is to
turn it also must be taken out.

The Front Board. The front board is used only when there is head
wind or when the wind is extremely strong. When the raft sails against the

wind, the body usually forms a greater gradient than on other occasions and
therefore the front board is inserted to counter balance the water pressure

and to help to break the water confronted (Pl. VIII: 6). The sail and the front
and rear boards are usually placed on the same side; the latter two are in
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the same straight line. The three boards (the central, front, and rear), when
used simultaneously, form the corners of a triangle (Fig. 5). But when the
wind is extraordinarily strong, the front board of the side opposite to the sail
and the rear board are used in order to balance the water pressure and
reduce the speed. The three boards then form three points in an oblique line
(Fig. 4).

There are as a rule two sailors for each raft. One of them takes charge
of the mast, the sail and the center-board and is responsible for hoisting and
lowering the sail, and for handling the ropes and inserting the center-board.
The other takes charge of the helming paddle, the sail rope and the rear
board and is responsible for directing the course of the raft; and the tension,
size, and orientation of the sail. A perfect sailing of the raft on the high
seas depends entirely upon the close cooperation of these two sailors. Sometimes
there is an additional seaman, hence the derivation of the term, the “Three
Men Raft of Formosa,” as it is called by some western scholars. The third
man engages in fishing and, when occasion demands, rows the paddles or
takes charge of the front-board.

II. COMPARISON OF THE RAFTS OF PERU AND FORMOSA

The sailing raft of Formosa as described in the previous section is the
most common kind at the present time. For sake of comparison, we should
also give a brief description of the earlier data and the minor varieties of rafts
in Formosa. The record of a Formosan long-distance sailing raft first appears
in the Liu-chiu chuan, (5tEk{E) vol. 250 of the Sung History as follows:

The Liu-chiu kuo is to the east of Ch’'uan-Chou. There is an island called
P’eng-Hu (&) which is at a sight-distance. ...Sometimes in the Period
of Ch’un Hsi (&) (1174-1189), several hundred Liu-chiu natives, led
by their headman, suddenly arrived at Shui-Ao, (7Ki#) Wei-T ou (EHI)
and other villages, killing and robbing....(They) did not sail by boat,
but bound bamboo poles into rafts. When condition for them turned
unfavorable, they put the rafts into the water then and sailed away.
In the vol. 8 of Chu Luo Hsien Chih (Z#EE%3%) (compiled in 1717), Ma Kui-yu
(B ) is quoted as saying in his book, Chi Liuw Ch'iu (GETEER):
(The natives) do not sail by boat; they sail by bamboo raft which is
capable of being folded like a windscreen.
The first illustrated description was made by a Japanese sailor, Hata
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Sada-nori in 1803, of the sailing raft at Chio-po-ran (Z5#4%) on the east coast

of Formosa® (P1.IX: 2). He states:
The “bamboo boat” is over four fathoms in length and a little over

seven Chihs (Japanese unit of length) in width, Bulwarks of matted
bamboo splits are set on the left, right, and rear sides. The sail is of
matted bamboo splints. A platform of bamboo work on the rear part is
the place for taking meals and resting. On the boat are two or three
men doing fishing and other work.

It was called a bamboo boat because the bulwark was relatively high so
that the craft looked like a “boat”. As a matter of fact, it was constructed
on the same “wash-through” principle as a raft, The platform on the rear
and the sail of reeds or bamboo splints make it different from a modern raft
on the western coast.

At the present-time, at Hung-mao-kang of Kao-hsiung Hsien and some
other places on the west coast of Formosa, there is a kind of small sailing
raft, (Pl VI: 4) sailing along the coast and on the island seas. The body
is composed of one tsu-chu pole and four ma-chu poles. Only one pair of
rowing paddles is used. The most remarkable thing is its sprit sail. A thick
bamboo pole is lised for the mast; at a point one-third from its top, is attached
one end of another thinner bamboo pole, the other end of which projects into
the sky; this pole and the mast forming a triangle with the apex pointing
downward. An oblong piece of canvas is attached to the mast on one side.
The other corner of the opposite side is fastened to the upper end of the
bamboo pole, which crosses the sail diagonally. Sail ropes are sewn on the
upper and lower corners of the canvas on the same side. The full-sail is
rectangular and the half-sail, when so used, forms a triangle.

Besides Formosa, in East Asia the sailing raft is also found in Vietnam.
As shown in Pl IX: 1 the raft is composed of bamboo poles,® two and some-
times three sails, one at the front and the other at the rear, are used. There

are three vertical boards, one in front, one in the center, and one at the rear.
The general form of the raft is similar to that of Formosa.

In the Pacific, although the raft is considered to have been the device
for the Malayo-Polynesian migrations,™ yet the early navigators and anthro-

(1) Hata, 1803, p. 52.
(2) Claeys, 1942, pp. 17-28.
(3) Friederici, 1928. p. 29.
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pologists paid much greater attention to the outrigger canoes than to the raft
and consequently the records of rafts are extremely few. Only the wooden
raft of Mangareva, as illustrated by Beechey can be used for comparison.
Beechey states™: “No canoes are seen in ‘Gambier islands, but rafts or
katamarans are used instead..... They consist of the trunks of trees fastened

together by rope and cross-beams: upon this a triangular sail is hoisted

B )

Turning to South America, there exist a score of written records and
illustrations of the raft. The earliest picture of a raft in South America
known to the author was drawn by Benzoni, an Italian travellor (Pl. XI: 1). He
visited the Spanish Colonies, including Peru, in the yvears between 1540 and
1556. In 1565, he published a book, History of the New World®, in which
he presents a sketch of a raft composed of seven wooden logs. Seven:sailors
and a crude sail are seen on the raft.

"Next to this is the sketch (Pl. XI: 2) of the raft by Spilbergen who met
with it at Payta in Peru during his voyage round the world in 1614-1617.
On the raft were five sailors, two of whom were taking care of the sail and
the other three were sitting on the deck taking charge of the insertion of the
center-board. On the deck were placed four water bottles and three polished
stone-like objects (stone anchors). The raft was equipped with two triangular
sails, one at the front and the other at the rear. This raft had been at
sea for fishing already for two months and was sailing back when met by
Spilbergen®, |

As late as the beginning of the eighteenth century, the balsa raft was
still frequently met with along the coast of South America between Ecuador
and around the 8 degree of South Latitude, including the Peruvian seashore.
Two Spanish navy officers, Juan and Ulloa, made studies of the construction
and sailing techniques of the balsa. As shown in (PL XI: 3) the raft is
composed of nine balsa-wood logs, each measuring 75 or 90 feet in length
and 20-24 feet in width®.

About a century ago, Paris for the first time made a detailed study of
the wooden raft of Peru. His investigations were carried out at Port Guayaguil

(1) Beechey, 1831, p. 143.

(2) Benzoni, 1857, p. 242.; Heyerdahl, 1952, p. 528.
(3) Spilbergen, 1619, p. 93.

(4) Juan and Ulloa, 1760, p. 186.
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and he illustrated the result in the sketch (Pl XI: 4) reproduced here. The
raft is about 80-90 ft. long and 23-30 ft. wide.

It should be added that in Brazil there existed a kind of sailing raft with
a triangular sail (Pl. X: 1) and vertical boards. The sail was similar in shape
to a reverted-triangle as the sails used in Polynesia and on some of the
wooden rafts in modern Brazil."”

According to the eight sketches presented above, we are able to make a
preliminary comparison of rafts for the region west from East Asia to the
east of South America as follows:

Form of the Raft. The form of the raft depends to a considerable
extent upon the raw material used for its construction. In South America,
the central log of the wooden raft is the longest one and the length of the
logs decreases toward both sides, resulting in a wooden raft with two pointed
ends. In East Asia, because of the great elasticity of the bamboo and the
possibility of shaping it, the raft’s rear end is kept straight and regular
while the front end bends upward, giving the raft a boat-like appearance.
[t is noteworthy that Benzoni’s raft seems to be composed of curved logs
so selected as to bend out of the water at the bow and thus comes fairly
close®® to the Formosan raft in form. As regards the size of the raft, it
varies with the number of wooden logs or bamboo poles. In all its range the
sailing raft is composed of 5, 7, 9, 11, or 13 wooden logs or bamboo poles,
with 7 and especially 9 as the most common numbers.

Mast and sail. Two kinds of masts are seen in South America: the
pole mast and the sheer mast. * The latter term refers to the mast composed
of two poles crossing at tops and forming a reverted-V. Large rafts are
usually equipped with a sheer mast or sometimes with two or three pole
masts. In Asia, the Formosan and Vietnamese rafts have ordinarily the pole
mast, two or three of which are used for larger rafts. On the inland
waterways of China south of the Yangtze, the long wooden raft (Pl.X:3) is

equipped with a sheer mast, while the pole mast is used for the shorter and
narrower bamboo raft (Pl. X:2).

The shape of the sail is either square (rectangular or trapezoidal), or
triangular, or reverted triangular. All of these varieties are found in South
America. The first and the third varieties are seen in Formosa and the third

(1) Hornell, 1946, p. 82.; Heyerdahl, 1952, p. 591.
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one only in the Pacific. Considering the fact that sails of matted bamboo
splits in Formosa and of reed-mats in South China are either square or
rectangular, we would like to propose that the sail of the rectangular and
the trapezoidal shape represents the more ancient type.

Helm and Paddle. For the raft, the paddle plays the role of a helm for
the boat, which cannot be fixd to the raft because its bottom is a plane. Three
varieties of the rowing paddle are in use for rafts of different sizes: single
paddles for large rafts at either sides; double paddles are used for rafts of
medium size and are pushed by the sailors inthe middle of the raft; double-
headed paddles are used for the small rafts and rowed on both sides altern-
ately. The first and third varieties occur in South America and the second
and third in Formosa. The double headed paddle even now prevails among
the Ami Tribe on the Eastern coast of Formosa for rowing the small fishing
raft. The general forms of the paddle, essentially similar with those of the
natives of Formosa and South America, are shown in Fig. 6.

Center Board. The center board was called by the South American
natives Guara and in Formosa is termed £f’iam. It has been used for raft-
sailing in Formosa and Vietnam in East Asia and in Peru and Brazil in South
America. The various forms are shown in Fig. 7. The length and width
of the board vary with the size of the raft: long and narrow boards (in greater
numbers) are employed for the rafts of bigger size which have high and
thick decks sometimes composed of three layers of parallel logs (PL. XI: 4).
While large and broad boards are used for the Formosan raft yet its body of
is thin and single-layered.

Among the rafts illustrated in the present paper, only those of Beechey
and Benzoni show no indication of the use of the vertical board. This
probably results from the fact that the board is taken out when the raft
is ashore and is inserted deep below the body when the raft is sailing,
and therefore was not depicted by these two authors. In the Pacific region,
no use of the vertical board has been reported, but this fact doés not exclude
the use of the vertical board for the Pacific. As we know, rafts in Mangareva
made frequent round trips between Mangareva and Rarotonga and without
the vertical board long-distance navigation by raft is almost impossible®. As
for the raft of Benzoni, although no boards are visible in his sketch, yet

~

(1) Heyerdahl, 1952, p. 593.
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we have the following footnote by Rear Admiral W.H. Smith for the

“balsa” in his 1857 translation of Benzoni's History of the New Worlds running
as follows®:

The larger balsas carry sails on masts resembling sheers; and they are
steered by raising or lowermg, as the occasion may require, some boards
which enter vertically between the timbers at either end of this rude
but ingenious, floating vehicle.

Finally, to compare the techniques of navigation. For Formosa, they
have been described above: for South America, Juan and Ulloa have stated:
But the greatest singularity of this floating vehicle is, that it sails, tacks,
and works as well in contrary winds as ships with a keel, and makes
very little leeway. This advantage it derives from another method of
steering than by a rudder; namely, by some boards, three or four yards
in length, and half a yard in breadth, called guaras, which are placed
vertically, both at the head and stern between the main beams, and by
thrusting some of these deep in the water, and raising other, they bear
away, luff up, tack, lay to, and perform all the other motions of a
regular ship.®
Paris also says:
For steering, there are boards called guaras, which are sunk vertically in
the intervals between the middle logs. These are driven in to a greater
or lesser degree, fore or after, in order to luff or go about. The rafts
have no other methods for steering on the ocean,....®
From the preliminary comparisons made above of the construction and
function of the sailing raft in East Asia and South America, we are able to
state that the rafts in these two regions were derived from a common

origin. This statement is further confirmed by a comparison of the terms
for the raft, which will be dealt with in the following section.

III. TERMINOLOGY FOR THE RAFT IN SOUTH AMERICA,
| THE PACIFIC, AND CHINA
The raft on the western coast of South America is generally known as
balsa, first reported by the Spanish sailor, Bartolomeo Ruiz. Toward the end

of February, 1527, after he had passed Cape San Francisco, Ruis sighted
near the equator a tall sail. As he drew near, he found it was a large raft,

(1) Smyth, 1857, fn.; Heyerdahl, 1952, p. 528.

(2) Juan and Ulloa, 1748, p. 189.; Heyerdahl 1952, p. 538.
(3) Paris, 1841, p. 148.
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called balsa by the natives, consisting of a number of huge timbers of a
light, porous wood, tightly lashed together with a frail flooring of reeds raised
on them by way of a deck. Two masts, erected in the middle of the raft,
sustained a large square-sail of cotton, while a rude kind of rudder gnd a
movable keel, made of plank inserted between the logs, enabled the mariner
to give a direction to the floating fabric which held on its course without the
aid of paddles®™. |

In his early voyage round the world between 1614 and 1617, Joris van
Spilbergen made a brief call at Payta harbor, some 120 miles South of Tumbez
in Peru. Spilbergen had then his fleet supplied with fish from an incoming
Peruvian raft, which he described as “one of the savage’s vessels, called
balsem. Here they have fish aboard and they can sail swiftly with these
vessels in the wind.”®

Means, the noted historian of Peru, says: ‘“the word balsa is neither
Quechua nor Colla. It probably comes from one of the local tongues spoken
around the Gulf of Guayaquil. Primarily, it indicates the balsa tree and its
wood, meaning raft only by extension of the original meaning.”® However,
Cobo at the end of the sixteen century says:.... “such is what in these lands
is called balsa timber, because one makes of them good balsa.”® Accordingly
Mean’s statement is hardly right. It is stated by Heyerdahl that “the origin
of the term balsa for rafts is somewhat obscure....we may note that dalca
is the aboriginal term for ‘boat’ or ‘canoe’ on the coast of Chile; whereas
vaka is a general term for ‘boat’ or ‘canoe’ in Polynesia.”®

H. H. Briining, the German engineer who resided in Peru from 1875
through 1925 and is believed by Heyerdahl to be the last witness of the
existence in Peru of the now extinct balsa raft®, mentions that in the Peruvian
harbors of Pimentel, San José and Sechura, the native fishermen made small
rafts, balsillas, of balsa logs broken and discarded from the larger rafts.

It may at the same time be mentioned that in South America the balsa
raft was also called jangadas™®. Lothrop writes: “Rafts with raised platforms,

(1) Murphy, 1941, p. 7.; Prescott, 1847, p. 223.

(2) Spilbergen, 1619, p. 83.; Heyerdahl, 1952, p. 530.
(3) Means, 1942, p. 19.

(4) Cobo, 1653, p. 1.

(5) Heyerdahl, 1952, p. 529.

(6) Heyerdahl, 1952, p. 544.

(7) Paris, 18:11, p. 148.
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often carrying small shelters, are widely employed across the Andes, so that
it seems safe to assume that the jamgadas originated in the interior.”®

Let us turn to the terms for rafts in Oceania. Among the Morioris on
the island of Chatham, some 400 miles east of New Zealand, was found
the real deep-water vessel, called waka-pahi or pepe, “measuring up to fifty
feet over all, but was built on the very same wash-through principle.”® J. M.
Brown is quoted by Skinner as saying: ‘“Their (the Morioris’) waka-pata
(waka pahi) remind me of the balsas or buoyant rafts of the Peruvian coast.

On Lake Titicaca, I saw canoes made of reeds of much the same type (i.e.
wash-through) as with the Moriori.””®

On Easter Island, the raft is called pora. Métraux writes: ‘“The Easter
Islanders used rafts (pora) made of bulrush mats, rolled into big, conical
bundles.”®

‘“The pahi, or ‘raft boat’, of Tahiti,” writes Enock, “Somewhat resembles
the balsa of Peru, it is said.”®

It is stated by Heyerdahl that ‘“the natives of the Tuamotu group
immediatelif distinguished the Kon-Tiki balsa raft as a pae-pae, telling its
crew that such crafts were well known to their ancestors....The raftsmen
of Mangareva also referred to their rafts as pae-pae...In Tahiti, too, pae-pae
is the word for rafts in general. Throughout Polynesia pae-pae appears in
the various dialects, meaning either ‘raft’, ‘flooring’, ‘platform’, ‘to place in a
row’, ‘to lay in order’, or also ‘to float’, ‘to drift’, ‘to go to leeward”’®

It is clear that the rafts in the Pacific are most commonly designated by
two terms, waka or vaka and paepae or pahi, both of which may refer to
the boat as well as to the raft. Taking this as his starting-point, the author
has studied the terminology for rafts in China and is greatly surprised at the
similarity of the facts he meets here with what he learned about the same
subject for America and Oceania.

The Chinese characters designating raft found throughout the literature
are given below:

(1) Lothrop, 1932, p. 253.

(2) Shand, 1871, p. 354.; 1911, p. 86.; Heyerdahl, 1952, p. 581.
(3) Skinner, 1923, p. 119.

(4) Métraux, 1940, p. 208.

(5) Enock, 1912, p. 279.

(6) Heyerdahl, 1952, p. 584.
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1. fang 5, Han-Kuang (ZERE) in Shih-Ching (35#&): “The river is so wide
that one is hardly able to get across with the fang 5.” Mao’s commentary:”
fang 75, means raft.”

2. fang #f, Shih-Yen (25) in Evh-Yah (¥ “fang #f, means raft ”Sun’s
commentary: “To put rectangular timbers on the water to make rafts.

3. hung #%, Shih-Shui (F8/K) in Kuang-Yah (FEXE): “hung #%, means raft”.

4. fu #t, Shih-Shui (F2/K) in Erh-Yah (3¥%): “The commoners ride on
Su W Kuo’s commentary: “To bind timbers together to get across a river.”
Cr’i-Yu (F3ZE) in Kwo-Yi (HE:ZE): “The timbers bound together are called
ift.” Hsi-Wang (1£1%) in Chiu-Chang (h3E) of Chiu-Ts’ih (F3F): “Riding
on a ff to get down the river.” Wang Yih’s commentary: ‘“The bamboo
or timbers bound together are called f« #f. It is called #ff by the Ch’u (%)
- People and called fa #% by the Ch’in (&) People.”

5. fu 1, Kung-Yie-Chang (EE) in Lun-Yi (3338): “Riding on a fu £ to
drift on the sea.” Ma Jung’s (BEhL) commentary: “It designate the bamboo and
timbers bound together; the smaller one are called fu#t. “Ch’i-Yu in Kuo-Yu:
“Riding on a #® to cross a river.” Wei's commentary: ‘“The timbers bound
together is called #f, the small ones of which are called fu #.” Shuo-Shan-
Hsiun (GRIUE) in Huai-Nan-Tze (#75F): “Riding on a vehicle to foot
on Yueh; riding on a #& to enter Hu.”

6. fu i, CRing-Chung-Chia-P'ien (& HE) in Kuan-Tze (?&F): “No to
bind the fu # at summer.”

7. fu %, Shih-Shui in Kuang-Yah: ‘ fu #%F, means raft.”

8. fu #F, Shih-Wen (F32)“: fu #f, Kuo pronounces “¢ fu, also written in
another character §#.”

9. fa #%. Section 9 of Fang-Yen (5=): “Pai %, means % (raft); is the
common term in Ch’in and Chin” |
10. fa #8, Lun-Yu: “Riding on a #% to drift on the sea.” Ma Jung’s commentary
“It designates the bamboo and timbers bound together; the bigger ones are
called fa #”

11. fa 13, Commentary to Chiu-Chang of Ch'u-ts’ih: “ fuiff, called fa 1% by the
Ch’in People.” Shuo-Wer (83): “#%, big boats in the sea.” Y# Pien’s comm-
entary: “Big boats in the sea, or the fu if”

12. p'ai 3, Sec. 9 of Fang-Yen: “#, means p'a: $8.” Shih-Shui of Kuang-
Yah: “pP’ai ¥, means raft.”

13. p'ai &, Ch'in-Peng-Chuan (52&) in Hou-Han-Shu: “(He) leads thousands
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of people riding on the fang p’ai 5% to get across the river barrier.” Com-
mentary. “#53# is made of bamboo or timbers, floating on the water.” Teng-
Hsiun-Chuan (B83{H) in the same book: “To sew leathers into boats, which
are put on the p’'a: # to cross the river.” Commentary: ‘“p’ai &, timber rafts.”
14. p'ai #, Yih-Ch'ieh-Ching-Yin-Yih (—UIREE), “Pai 7 is called fa £
in the Dialect: called & by the southerners and 7% the northerners.” Ching-
Tien-Shih-Wen (RHE=L): “4; also called §4.”

15. pai #E, Tang-Yun (JEER):“ p’ai means raft.”

The fifteen characters listed above vary in the form due to time and space
distinctions. According to the pronounciation however, they may be grouped
into four classes:

(1) %, #4, #&. 5 and £} appeared early and are pronounced in the same way:
Modern Sound: fang; Middle Ancient Sound: piwang; Ancient Sound:
Diwang. W occurred later; Modern Sound: hkung, heng; Middle Ancient
Sound: rwang; Ancient Sound: g'wang.

(2) I, 2, #f, &, /. These five characters are grouped together; the first
three are more ancient. I and #{: Modern Sound: fx#; Middle Ancient
Sound: p’2#; Ancient Sound: p’ix. #% Modern Sound: fx; Middle Ancient
Sound: p’iu; Ancient Sound: p’iug.

(3) M, 1%, #%. Modern Sound: fa; Middle Ancient Sound: &’iwat; Ancient
Sound: biwat. $3 appeared Very-late.

(4) #, 78, B, HE. Modern Sound: p’ai; Ancient Sound: bdai.

In conclusion, there were four words each designating a kind of raft and
being represented by one of the following four characters: #2, ££, %, %. In
Ancient China, these four kinds of raft, each represented by one or more
than one characters, distinguished either the size (e.g. Nos. 5 and 10 of the

characters), or the raw material (No. 4), or refer to different areas (Nos. 4, 9,
and 14).

Since the boat was invented in or introduced into China, terms for rafts
have been extended to designate boats as well. Skou-Wen (F=r): “JF, means
the parallell connected boats;” also: ‘““J}, means the fang chou J5#t (double-
canoes).” Erh-Yah. Commentary by Li Hsilin (ZF=3K): “The two boats connected
together is called the 5" Fang-Yen: “The 5t is called the #%;” also:
“The boat is either called i} or called %} in the areas east of T’ung Kuan (&
Bd).” It is then clear that the %, #j, and #, originally terms for rafts, were
later also used as terms for double canoes. ##, as mentioned above, was a
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term for rafts; but in Shuo-Wen it is defined as “the big boat in the sea.”

Being not a linguist, the author does not dare to draw further conclusions.
According to the data brought up so. far, at least the following two hypotheses
seem permissible:
(a) Rafts in South America are called balsa. It is very similar to the Korean
term palson, which is used for a fishing raft in South Korea”, and balsa is
also close to the ancient Chinese term £, d’iwat.
(b) Terms for rafts in Polynesia, as: vaka, waka, pae-pae, poe-poe, pora, pepe,
pahi, etc. seem to have derived from the chinese terms i fa, diwat; 1 fa,
Diwat; and 3% p'ai, bai

The argument between Heyerdahl and Heine-Géldern® whether the terms
vaka, paepae, and pahi designate originally raft or the boat can probably be
settled according to the above statements. The terms vaka and paepae were
originally terms for rafts before the present era, and have been used to
designate also the boat from the Han Dynasty onward. It seems proper to
assume that the term balsae in South America and vaeka and paepae in Oceania
originated very probably from China. The chronology of their diffusion
" may be as follows: the balsa and vaka are the earliest to have diffused,
followed by the paepae. If ‘the two had different places of origin, the term
vaka probably originated in the area north of the Yangtze and paepae south

of it,

Finally, a few words should be added. The author has recently studied the
terminology for rafts, the papers by Friederici®> and Hornell® concerning the
distribution and diffusion of the terms for boats and rafts in Oceania. It is
assumed by both of them that terms for boats and rafts in Oceania originated
from either the Indo-Chinese Pennisular or the Indonesian Archipelago. The
author,” basing his view on the study presented above, is of the opinion that
for the purpose of determining the origin and distribution of terms for boats
and rafts in Oceania, the hundreds of boat and raft terms recorded in Chinese
literature must be considered as the most ancient and the most important data.

IV. THE ORIGIN OF THE RAFT IN CHINA AND ITS USE AS
A SEAFARING VESSEL IN THE PRE-CHRISTIAN ERA.

According to the traditional history, the raft was used in China since

(1) Nishimura, 1922, p. 59.

(2) Heyerdahl, 1952, p. 23.; Heine-Geldern, 1952, pp. 332-334.
(3) Friederici, 1928. pp. 27-51.

(4) Hornell, 1931, pp. 70-72.
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very old days. In Wu-Yuan (#)3), Lo-Hsin (#fk) says:
Sui Jen (B A) got across the river by riding on gourds; Fu Hsi ({R2%)
began to ride on the raft (#); Hsiiian Yian (#f#&) invented the boat.
In Huang Ti Pien (F7ES), vol. 1 of Shik-Yik-chi (#53532) by Wang Chia
(FE3F%), it is said (that) Hsilian Yuan converted the raft into the boat.
In P’i Pien (F#3), the following is said:
It is said in Shih-Yih-Chi (3332 that Emperor Hsiiian converted the
raft into the boat. Accordingly, it is proper to say that the raft was
used to get across a river before the invention of the boat.
Wang Chia belonged to the age of the end of the Western Chin Dynasty.
What he describes in Shih-Yih-Chi about an invention centuries older than
himself can not of course be taken as convincing. However, it is presumably
true that the Chinese used the raft to cross rivers before the invention of
the boat.
It is stated in Shih-Pen (H74) that:
In old days the boat was invented by observing the fallen leaves. The
boat was invented by Kung-ku (3§ ) and Huo-ti (#7%k). (Commentary:
Kung-ku and Huo-ti, two officers of Huang Ti or the Yellow Emperor)
In Chou-Yih (JE5) the following is said:
To dig out a block of wood is to make a boat; to sharpen a stick of
wood is to make an oar. The boat and oar are made to conquer the
water barriers and for fishing.
Accordingly, the earliest method in China of boat-making was “to dig out
a block of wood.” In the time of the Yellow Emporor, the “jade” is said to
have been used to make tools and weapons, as stated in the vol. 11 of Yieh-
Chueh-Shiu (BAEZE:):
Feng Hu Tzo (JE\#F+) says: “in the time of Huang Ti, the jade was used
to make weapons, to cut down the trees for buildings, and to dig the soil.”
The boat was invented during the times of the Yellow Emporor possibly
because of a progress of tools. However, constructing a boat is not so easy
and convenient as to make a raft by binding bamboo or timbers together.
It has to be assumed therefore that the raft and the boat have coexisted for
a long while and that the even more primitive water transportation devices
such as the gourd and the reed rafts also occured side by side with the

log-raft and boat. It is stated in Chuang Tze (ji:-%) that:
To make a boat of five shihs, big gourds for floating in the river and
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lake.
In Ho Kuang (n[Eg) of Shih-Ching (F&) it is said that
‘Who says the river is too wide to cross?
Riding on a bundle of reeds one is able to get across.
The Formosan aborigines used gourds, rafts, and boats side by side as their
water transportation devices. In Faen-She-Ts'ai-Feng-T u-K’ ao (iR EEE),
Liu Shih Ch’i (Gx+-b) says:
When the autumn rain falls suddenly and the streams are filled up with
water, they with gourds around the waist get across the streams as
easily and as swiftly as riding on a horse. |
There are tens of great rivers in Taiwan.... When the official headmen
of natives want to cross the rivers, they ride on bamboo rafts which
are supported and progressed by swimming natives.
The Shui-Sha-Lien She (7k##it) at Changhua is backed by mountains
and encircled by a river which is several /zs wide and of unknown depth.

When the Chinese come for trade, the aborigines transport them with
a dugout canoe, called banga.

The raft in China has not only been used since very anc1ent tlmes but
was also employed for sea-faring in old days. In Shao-Hao-P’ien (_/}%%),
the vol. 1 of Shik-Yih-Chi the following information is given:

The mother of Shao Hao (/&) was called Huang Eh (&%) who Weavedf
during the night in the palace and went sight seeing in the daytime by
riding on a raft. She had passed the rivers in Ch’iling Sang (%) and
Ts’ang mang (}87E). At that time there was a clever boy of extraordi-
nary appearance called the Son of Pai Ti (3 F)....The Son of Pai Ti
and Huang Eh sailed into the sea. They made the mast of cassia’s stem
and the sail of smoked straws; they carved the jade into a bird and
put it on the head of mast, saying that the bird knows the weather....
The present day vane is a survival of this....

In the Ch’un Ch’iu Period (711-529 B. C.) the raft was still used for sea-
faring in China. In Kung-Yieh-Ch'ang of Lun-Yu, Confucius says that “When
my ‘way’ is impossible to be put in to practice, I shall ride on a raft drifting
into the sea.” In Shus-Wen-Chieh-Tze (E3CfE) the following words are
said:

Confucius says: when my ‘way’ is impossible to be put in to practice I
shall go to the Nine Barbarians by drifting into the sea on a raft,
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Confucius did have reason to say so!
The Nine Barbarians, according to the Tung-Yih Chuan (FH{K), consisted of:
the T’ien-Yih (BK3E), the Yi-Yih (F-3), the Fang-Yih (/55 ), the Huang-Yih
(%%E), the Pai-Yih (g5), the Ch’'ih Yih (57%), the Hsiiian-Yih (3%%), the
Feng-Yih(/& %), and theYang-Yih(B ), all of whom were oversea barbarians
and were accessible by drifting on a raft. In Vol. 8 of Yueh-Chitsh-Shu (i
@) it is stated: “Kou Chien (&J%%).... When he first arrived at Lang Yah
(8r#B) he ordered the 2800 lou-chuar men to cut down trees to build rafts.”
Having exterminated Wu, Kou Chien, the King of Yiieh, changed his capital
to Lang Yah which was then an extremely important harbor in the South
and North communication of China by sea before the Christain Era. The old
and the new communications became increasingly frequent after that time
and consequently Kou Chien had given the order to his 2800 sailors to
cut down trees to build more rafts. According to the information given

above, the present author considers it fairly proper to say that fu (#) is
a term for rafts used for ordinary sea-faring vessels which when used for

fighting were called by another term, Jou chuan (FERL).

For that reason the Chinese have been able to enter the sea since very
early times, so the sea-route was opened quite early. In so old a document
as Yu Kung ({5&) it has already been said:

(Between) the Huai and the sea is Yang-Chou (#/1)....He went along
the Kiang (YI) and the sea and reached the Huai (#) and the Si (/).
In the Ch’'un-Ch’iu Period, the oversea communications from the three coastal
kingdoms, Ch’i, (#) Wu, (&) and Yiieh, (#) were actually recorded.
In Tso-Chuarn (£{%) under the 4th Year of Hsi Kung (E4): |
Yuan Tao T’u (iE%) told Cheng Shen Hou (&fH4£): If the army goes

by the route between Cheng (£8) and Ch’en ([§), the country will greatly
suffer. It seems more proper to go along the East, showing our force

to the Eastern Yih, and to come back by sea.

And under the 16Gth Year of Ai-Kung (FEIY):
Hsu Ch’eng (#%7%) led the navy to arrive at Ch’i from the sea. The Ch’i
people defeated them. Then the Wu’'s navy came back.

In Yueh-Yii (#855) of Kuo-Yu:
The Yiieh’s march into Wu was: Fan Li (78%%) and Ku Yung (#/&),
led the force to arrive in the Huai valley from the sea to cut off the
Wu's transportation route.

Also in Kuo-Yu:
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Fan Li went to Ch’i by drifting by the sea route. He changed his name
into Ti-Yih-Tzu-P’i (E&zEF ) and farmed by the sea-shore.

On the basis of the data presented so far, we may summarize our
conclusions thus: as eariy as the 5th century B.C., in the three kingdoms
Yiieh, Wu, and Ch'i, on the coast of the East Sea, the Yellow Sea, and the
Chihli Bay, the communications in ordinary days and transportations during
war time had been by the sea route by way of rafts.

CONCLUSIONS

The new data presented above permit conclusions as to the origin of
the raft on the coasts of the Pacific and on the islands. We surely do not
doubt the possibility, of a parallel invention of such a simple device as the
raft in diverse regions. However, because the construction, navigating
techniques, and even the terms for the rafts in Southeast Asia, the Pacific
and South America are similar to each other we are compelled to say that
the rafts in these areas are probably of a common origin.

As regards the question of the regions where the raft may have originated,
anthropologists have provided several possible answers. The first and the
least noteworthy one is the African origin theory, which has already been
dismissed by Hornell®. However, recently Heyerdahl once more proposes
that the idea if not the craft itself in one of its manifestations might have
reached tropical America like the gourd and the cotton with a favorable wind
and current from the African side of the Atlantic®. It does not seems
worthwhile to argue this statement any more here.

Another theory is that of the American Origin supported by Lothrop.
He states®:

| Rafts with raised platforms, often carrying small shelters, are widely
employed across the Andes, so that it seems safe to assume that
the jangada originated in the interior. In actual practice, however, the
jangada was much the most seaworthy and capable vessel produced in
the New World. It was able to carry a large cargo and to house its crew
in comfort, and, at the same time, the invention of sails and center-boards
made it possible to propel and manoeuvre with ease in the open ocean

(1) Haddon and Hornell, 1938, p. 13.
(2) Heyerdahl, 1952, p. 594.
(3) Lothrop, 1932, pp. 253, 231.
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and,

an otherwise clumsy raft,

From the foregoing description it will be seen that the jangada was
steered in a manner found in no other part of the world, except it be
Formosa, from which island come models of large sailing rafts with
center-poard fittings, apparently homologous. Were it not for this exception
the invention of the center-board might be attributed to the natives of
South America. While leeboards have been known for many centuries,
the center-board has been employed in Europe and North America only

since about 1870.

This statement is again argued by Hornell, who initiates the theory of
the Asiatic Origin of the raft and assumes a diffusional route, i. e. northward

along

the Asiatic eastward along the America. He says®:
In view of the distance between the eastern islands of Polynesia and the

coast of America and of the adverse westerly run and great strength of
the current which a canoe would have to meet on the passage eastwards,
the probabilities are apparently in favour of coastwise diffusion from

Asia in very remote times, rather than by the ocean highway. |

Hornell’s theory is opposed by Means. Means is of the opinion that®:

This thesis of a coastwise diffusion of the balsa type of craft from
eastern Asia and Oceania into western South America is vitiated by
the fact that the balsa type appears along the indicated route only at the
extremities thereof, absolutely no traces of it appearing in the immense
intervening stretches of the American west coast.

And his argument is approved by Lewis®”. Heyerdah! who led the Kon-Tiki

Exped

ition also disagrees with Hornell and proposes the idea that the Formosan

raft was derived from South America! His argument is®:

Outside America the center-board seems to have been historically observed
in aboriginal navigation only on the three-men bamboo rafts of Formosa.
Its antiquity there is apparently not verified. It may or may not be a
coincidence, but Formosa is located in the same deadlock corner of the
Pacific, between the Mariannas, South China and the Philippines, where

(1)
(2)
(3)
(4)

Hornell, 1931, p. 355.
Means, 1942, p. 20.
Lewis, 1947, p. 13.
Heyerdahl, 1952, p. 593,
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the North Equatorial Current turns north after its broad sweep westwards
from Central America. Whether we are dealing with aboriginal or post-
European diffusion, or with independent invention, is a question not yet
settled.

On the other hand, Hornell’s theory is backed up by Heine-Geldern, who
states™:

Both these Viet-namese and Formosan sailing rafts are fitted out with
center-boards. This is particularly remarkable because the Peruvian balsa
rafts too had center-boards. It would seem to lend considerable support
to Hornell’s suggestion that the American sailing rafts may be derived
from Asia.

On the basis of the historical records in Anciént China, the present author
stands by Hornell and for Heine-Geldern. i. e., the Asiatic Origin of the raft
in the Pacific®. As described in the last section, the raft in China is trace-
able to the latter half of the forty centuries B.C. of the tranditional date.

1. Fu Hsi Shih (fRZBK) (33rd century B.C.): “beginning to ride on rafts.”

2. Hsiuan Yuan Shih (#F# ) or the Yellow Emperor (2697 B. C.): “converted
the raft into the boat.”

3. Shao Hao Shih (ARK) (2597 B.C.): “Riding on a raft and drifting on
the sea.”

4. Kou Chien, (&#8) the king of Yueh (5th century B.C.): “ordered 2800
sailors to cut down cedar trees to build rafts.”

5. Confucius (551-479 B. C.): “wanted to reside amongst the Nine Barbarians
and to go by drifting on a raft.”

6. In the Period of Ch’'un Hsi (#EEE) (1174-1194 A.D.) of the Sung Dynasty:
“The Formosan aborigines do not ride on boats; they bind the bamboo
poles into rafts.”

Listed above are historical records from ancient Chinese literature. Al-
though the former three are of a more or less legendary in nature, the latter
three are historically highly trustworthy. They can well answer the questions
set forth by Lothrops, Means, and Heyerdahl. On the other hand, the present
author in accordance with Heine-Geldern does not agree with Hornell’s theory
of the Asiatic coastal diffusional route for the raft. The raft on the open sea

(1) Heine-Geldern, 1952, p. 332.
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is both comparatively safe and capable of transporting heavy loads and sailing
against the wind. As early as the first century B.C, the raft in the kingdoms
of Yen, Ch’i, Wu and Yiieh of coastal China sailed not only along the coast
but also on the high seas. In the Ch'un Ch’iu Period, Tsou Yen (%Ff7)
of Ch’i proposed his Greater Nine Continents Theory as follows (from Shih-
Chi, vol. 74):
QOutside the Middle kingdom, there are nine continents (Gu/) (Ch’ih-Hsien,
Shen-Chou (FREEFM) etc.). They are the so-called “Nine Contine-
nts.” They are encircled by the sea. A continent is like a district in
which the people and animals are isolated from the outside. There are
nine in total like this. Finally a vast sea goes round. This is the
margin of the heaven and the earth.
A theory like this must have been backed up by some kind of geographical
observation. Is it possible that it indicates part of the geographic knowledge
acquired by the Chinese as sailors of the Pacific?
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Shii-ching, Yii-kong (&R, &), Author unknown, about early Chou Dynasty.
Sung-shih, Liu-ch’iu-ch’'uan (5235, HfiEk{#), By Tuo-tuo () 1313-1354 A. D.
Tso-chuan (Z2{8), By Tso-ch’iu Ming (ZZE:W)), 4th cent. B.C.
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River-ratt.
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Lake-raft.

3. ¥ LIAE 4. %5 LRI
Seagoing raft with sail. Seagoing raft propelled by paddles.
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Seagoing raft of Chia-ting, consisting of 11 bamboo poles.

1. Side view. 2. Front view. 3. Top view. 4. Bottom of the raft.
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1. Scraping off the outer layer of the bamboo.

2. The poles forming the stern are cut into equal length.

3. At the bow the ends of the poles are left protruding.

4. Socket with mast inserted.

5. The hole in the socket for the mast.

‘6. The paddles are protected by split bamboo.
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1. Position of center-board at bow and stern. 2. Rudder and paddles in position.

3. Center-boards of different sizes. 4. Post for fastening the paddle.
5. Slit for insertion of the center-board.
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1. Net sinkers and anchors made of stone.

2. Wooden pail for drinking water.

3. Mat-pad for fishing nets.

4. Oil lamp in gauze wrapping. The lamp floats by means of the bamboo
to which it is attached.

5. Loops for the rudders. 6. Stone anchors.
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1. Position of rudders. 2. Sail with horizontal bamboo poles.
3. Rudder in central position. 4. The Hung Mao Kang raft.
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1-5. Course of the raft seen from above. Arrows indicate the direction of the wind,
according to which the sail is adjusted.

6. Adjustement of the rudder according to position of the sail.
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1. By lowering the center-boards the raft keeps its balance.

2. Shifting of the center of gravity by the use of the center-board.

3-4. Center-boards counteract the undulating movement of the water.

5-6. Boards lowered at stern or bow counteract the pressure of tﬁe wind upon

the sail.
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1. Claeys Ki#& %¢H Thanh-hoa R
1. Wooden raft from North Annam. (From Claeys, 1942.)
2. Japanese sketch of raft from Tai-tung, Formosa. 1803.
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1. Triangular sail with raft from Brazil. (From Heyerdahl, 1952.)
2. Raft on the lower Yangtse river with simple mast.
3. The same with sheer mast.
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2. Spilbergen ICTEFLE Payta ASBEIFIHE
Drawing of a Peruvian raft. (From
Spilbergen, i619)

Peruvian balsa rafts. (From
Benzoni, 1565.)

3. _@ﬂﬁﬁ Juan Fn de Ulloa ¥} balsa WREEM 4. Paris F&ff Guayaguil HEEHITAE
AR TR
Drawing of a raft Guayaquil, (From Juan and Plan for construction of the raft

Ulloa, 1718) of Guayaqui.(From Paris, 1841)
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