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1. BUBHIT

AZE IS TS AE 3 2 O RS, L & Terg R
Mmoot Uk < (Equus caballus) O EFiE: Y 4 ¥R
HU, BUEER &0 LED SEBMNREIZ DWW TEET
%o

ARV S TEICEET SN TE v 2 HAERE
EFFATOAD, HERUIHEKREN S 26 Shic
fRALEITH %, INRIRETRERS A S - U7z this) %2 &
RS L OBEHITH D, £OFENRUT 4 HEHEC
IhDIEA (PEAR 1996, HA 1998). LIk, ANBENMS
AL L 2B TR IIC b 7 - TRB Akl o 7ok 0,
HAFISBTHESN S 7RO E>OHUIRER AKX L
Tivoti, LB ULIEIZE - T, RIEOKREBHELEE
WK B 7o AR & ORRHMEME R & L THED & ik R,
ARG EAREE SN, M, @A E IR
LTUl& -7 (HAKEZ 1981), BUE, /NREIEA
SIRESINTOAEREERR, (RS EREOEE
&M C DTS B, LU Y < B A -
T 7EEH - BN Z RS DH, EELTLE -
Al FEPEASTR U,

AT, HE o RS S 14 U Ao [ o G
fia®E L, ThEBUEDAERE, BLXUORTOTIC
BIAREVOHEFHOIETE L ED S EHESH

—

€% a/)v< (Equus przewalskii) &4 5,
nizk b, PHSETHO SN TW Y < DEREIEK
EHOMMZT B EEHIC, BUETEREMEHNIEIEE %
ZOEFIEATOZ2DO0ED, S oITEHAEFEREN S IR
HURET O TOREGEY <h, HAHETHA O E
MZEEKT 212072 RO ELDOMEAIZ D0 T & FE
kA B, T LEHIE, THEOEREL > T A
ZTFIRITIC & & SO THERE S 2 BUAE (R E © R R %
20T, RRBEOMEHSFTHET 2 LIt 2735
LEDTH b,

2. AALEREPEFLNE

AAFlED Y < icd 2015, T okjs RHE$
DR E LRI Bich e » THEtE S T & 7o B
FEORFIT DO TIEEFE (1992) 1T X BRBMFEL LS,
FERMC, WRLIY <Bl—RHKO DH, HREIC
BT ADDITDDONIGFICE RSN B, RERE 2 i
DOLTHEHL, AEBEEEEELTEI ),

BUE, (MRS AR A0, JLifERIFE -
AT o GHIEF « BT o K o B o GHRE - EffE o 8 £
HafRrah T, ChoOEMIIZOREIDEN
m o —fEIICHIE £ /NED V=TI EN B,
HETO®mS (k) % 135cm BEE o Jbiff S - A
G o TEIREHG 2 P IS SRS, 120ecm FRIEED b A T .
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FRIBTE NG o o R e RN AN 03 (R
1925, FKH 1956), Z DRI DIELD, 7 < DR E I
g 2 L DONGNED L - T, dimbiblubh T,
Hl = o IR IERE -0 S 7 = D W ICHEA
7ERRHL (1956) (&, HAFIEB~D Y < DRI & 18 - 72
KNEENIIZ & UEN;, /NEKO 2 BEAH D, EhEhnl
BIb— FTHAIZb S &Nc & Tk LT., THbB,

ME M S KT 2 Tz T /NN, BRERSIES
Hlobh - THASN, £0#%, v IULRED LM
W TUAIZA -T2 ET D S RHMHTH 5,

R AT O EREFIIUFE E IS (1991) 12k -

TRk SN, (RIS OEZEIEHIO 7 — 5 244 5
BE, RitED AT b &3O Jiikin ek s
kAl E o, RIS E, 1990 4 F TITHER S
Nz, 475 M Yy <z ot R E KL, 91 EHF0E
FHZ O LTI AETT - T B, ZOME,S, KM
NS LI <N KNESIZERDH B h
B, INED RINIEET B 2 &, o TITHELD L E
FHO/MED & D 2 ME{ldid 5 2 & WIKL, #illo
R E DA LB LT B, 7oL, BRERAIESIC
T TOERBE OB EMnS, ML= FTO
IMEM DA THIERTE ML E WS,

i WA IR GO 7~y 2%
L 72 Nozawa © (1975) (&, #7 Y7 OBUELEkK
MR SR 0 R A D BRI UL & LT 2 R/
MEMEL, Ty INREOEMAE L ZRM LT
HAIZAD, &SICH T L ERREASESIBLIC & 0 B/
fbL7c & T 2IRMERM LI, Tk, 85T
WFFER T LD U R A, i TE DNA D<A 7
OH 754 MO EREEL#HASH, HRHEHE X
FFg B2 o T3 (Tozaki ef al. 2004),

9 LI EDREMN S, BB REEY w0#{s T
T IC & &S UFREAS LR B A, WA 17 < DJETE
WD © 2 RHMAS CFF I N B UM AsdH 5, PPl S

& o THMMiE s HARZ D {1 0 SF AR RNETE D ©
IS AR L, M7cR &R ohT0S, WM TY
ML » R S Ui < B RN E, RFRIFS
HIETEAL T EN, KGO A ITH S S OIEEFI T
MUERT & BIRWEEE » TE T,
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3.1, My EEERHEEY v BEHR

EHEL » It g, RS LB T 0 7)1 oD o] 1S PG
i, ey JePY T H 1101 & 2 SMclifE s B, 13 [ pif
P o 15 [IHE IR I h 3 TR S o eSS 4 1,
MZEEH A 3 kRl E TV b, AFEOER ST H
PIEOREE 3 Mo ol L, 14 HHdh o 15 il F

TICHZEESL s RS hz b EifEEsnd (it~

e R M A 2002) MdRi, UK, HEIMEZE
&L TCoOlGED 3D, #iin o TroiihigikisE oI

IMFEELTE LTORHE N ENonENL-T

4 (WAL 2001, #E7E 2001),

Bl TichihE S i EL B SRR (NISP)
5581 i b, TDHH I (20%) &9 =hH Lo b,
v ORI ERBIL TLL T O 3N H 5, 1
(3, B EEs L fthoBhE e AE &AL T
moilianzboT, goKFRIIDI1 7ITBT
bo IS dMAS hzBYO—8A e b ORELER L
EHIEREINLL LD LHEI NG, 22D1F, POFF
i LR A RT DT, 9 v« A Mo KEY
WFLETE & HICUiET « B « KRBT USRI RS
INfcbDTHB, S EETHRILENTEY, v =
ZD LT 21 A OFEE R, 11 fEKs O KI5 &
mEFNTOI GIR - A 1997), 3 2%, 1 {4k
DOFMAHIMTII T 5 5 1 7T, HIZEFEKEHE

HHEDTH D, THITIF 1110 8K S+ LA 1 #l
DOBMWGEMNT D, TD3 74 7O, Wik EE£0
Z it SRR I L L TR S hc B BRI T
H 5,

Y 7 (i ME AR 83 fE(AAsHEE & hu, s B

E L TRIFERIC BIF S RFIREICH 5, i 1110 8
g st t U L EEERELIEEOZEE 2SN E A5
BT, BRERICRESNALIFETEL - TV S,
AEiklE b &, DADOEKILEYv&L L TRIBEAL
otz w, o < OUEIZEL LOPUED 7 o H - v g
ARG L, 12, BOSENERET MUER E,
FRCORARIED LV EkbE O T » depg i+
2 A+ 1 ZHERIZ >V T B RETL 72,



3.2 EHAIAEEHEEN

1 # 1 i3 Eisenmann (1986, 1988) & von den
Driesch (1976) @ Fik%xM\7z, B o ngHllfE 8
BB O HIE & e L, ik demdih b 15

DICRERIRF A RET L 7o, HBOHRICE, PizEoR%E
ELTHIGE & REBEEHY, MNEBEOREEL LTS
FKER W, ABEIC>WTIE, Sk & BAE

SUHKREREOERBERG T 5 /HIcT 7T
fi&ewasv< (Equus przewalskii) & LA
o €93/ UREREY RORFEL L - AR ORK
FHET, R7YV70XRBHOHLERTEEZOND
(Nowak 1999), HEEFOFHIEO> B, £V 3/ V=,
7 7 €T EOgiET{E L Eisenmann (1986) ic X 5
A ER Lo BAREREDFHIEII>WTIE, P
Rl (1991) @7 — %% LML, Eisenmann (1986,
1988) DT L 1e 8 » THRE & 237 » 75 THAIE Z B0
L 15

4. Wty TFEEBH LY <O RE

4.1, 1M0EBELTEE
B RiR

1110 #4613, BEK 150em, &K 100cm, FEEH
60cm DA M IchiAE Nz LT, eI sh
REEEE L RS v = 1 AS i (B, &
EPFHA 2002) BB EISELIEER A, KE®E
frtiic AR 133 o g, IR O S iz b 0n

#1 1110 B L Eko sEES

[ZHIWTC & 75O BREIEFERY 1S A BB A £ - 7IRRE T,

BIRELGBBE N AT, YEEEEZE S N ETRE:
DEO,
SEEEHA

LA DFEMRENKIAT 5 A0 Z ZHFT 35
REIRETH 5, RTOMRDKIMICHILT 5, UIKDRS
vy — U oHEES N BIERIZ 4 — 5IRTHIE TS %,
RKEDEAT 5 L SHEEFIE L 72,

FELSHAEEELICRT, T0H5
(1986) MIZREHEICE#EBD 5 13T HOH NS, 3
BEAICBOWTHMTE /- 6 IHH Z#EAT, KEEK - b A
SE«Eva/v2 s TIETHOEREE KL 72, 2
W7 — 7 OUREFGICTAIcHic, TYT /o (B
hemionus) DOHIE (Eisenmann 1986; p71, Table 2)
AREEL LicmMENTRRER L (R 1) 5B, il
il (3R e U SLHEE L & stz & - THER L TV
bo MhROBERHIEELLZT VT / o0 HIlfE%E
KL, TIDSORENTRY 5 7 TEBESN S, iR
DHEERE O & EARBLIEREL, THICREMEME

o 7, o L FoME I »h 6 FTMM0 N —
v —E T ISR 5 2 L ERT,

1110 @RS H L EE O F AR, RS & [RkoD /<
=V ERT, RESIHBEEIT/NEVEERTE, b
SEOmENY — b XCHUT 3. i, WK
(Eisenmann 1986 @gtiflld&+ 5 ; LLNE L) 2L T,
g (17) AKE L, HESIRLV ESHHEITH S,

Eisenmann

at i

HNIE H O %51 Eisenmann (1986) D&[lF 5 %713,
Table. | Comparison of measurements of the Yuigahama and modern Japanese native horses.

Yuigahama Tokara Misaki Kiso
Measurements (Eisenmann 1986) No. 1110 No.2 (&')  No.10 (&) No.9 (2) No.24 (%) nd. (d")
23 anterior ocular line 3706 317 340.9 355.6 346.6 376.5
3 distance from palate to hormion = 854 93 98.4 91.7 106.4
4 distance from palate to basion = 114 117.6 124.2 119 1194
2 palatal length = 2175 232.2 239.0 - 2605
5 muzzle length 126 107.5 1054 119.1 115.9 132.8
17 muzzle breadth 69 61.2 64.1 66.6 58.9 65.3
17bis least muzzle breadth 40 44 4 401 389 38.5 435
13 frontal breadth 217 204 205.1 197 200.2 2124
10bis choanal breadth = 40.6 35.9 = = 40.2
25 facial length 97 92.1 99.5 98.5 89.9 93.1
28  cranial height - 99.2 95.6 100.4 - 108.8
9  choanal length - 61 559 60.4 52.3 68.2
20  height of the external auditory meatus e = = 15.1 14.5 =
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(R R (E S i ViR T PR R R

1110 SRS F R o g i 2 7 2 7 /7 a3 (E hemionus)
J O EDANFEL TS, HEMo %Dz

BAWRLTT VT
sl 1 &2,

O FENAE O TIEE L, BUREM & & bictefe Lz, it
R AR L

. Mo &2 (Eisenmann 1986) &1l 5% £,

Fig.1 Deviation graphs of the “1110 pit" crania.

W LW oRIcET &, dlRagiceEya /v~
L7 5 TRRBHIC ML, T 7 7HETTO
i AE L v AMIGEtho OAMSREE &6, €
Va7 I THEMULAVDIEEERT S,
REDIFTAEE

v 2 FouiEE o JE I & UTIRE LALoEDL

WASH [l &N T &4 (Motohashi 1930), MR 14LiZ,
— T TR AL L OB T O L, T (£
assinus) TEEHMBMOT 5 L0bN5
1930),. 7ot L oo w
B IO 5 2 sl aicuw b (Eisenmann
1986), 1110 s 8 AT 3 A3 I, {72 Holis |-
Lo, BERTE, HREE RS hTuan
tow, iAo v ic B A MBS AG L D 2 &3
TEILOLA, Ak, HRFIN T O HBUHIE DBV
BLT— 9 NEALETSH S
MR E

ERE o BER D TAT o KRBT R e thidi o 1
6 SBALDGIMIE L2 1IcF L i,
VARG B oo, TG IE o R it A L & L T Fk

(Motohashi

CBLWTHLAWDSH » T, EHEDIR

gy 7o fK -2 g
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I 0 14 6 TR O e KR % BEEfi 212 & - THRHE(L
L7z fli A 0T B RIS 1110 @A -4 {1840 13 gt
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FRH < 11y (1957) o 4EsE L4 V€ 1110 s i L
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YISy & At

1110 M5 E 1A (1110pit) FHME &L AT O R A G LB, (2 BUECRE O & & 1T, R0

al UM (1991) 12k -7z, GL @ KL, Bd: i

{7 B .

Table. 2 Measuerments of limb bones.

GL Bd GL Bd
Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Humelus Femur
Yuigahama-minami Yuigahama-minami

1110 pit 287.0 76.0 1110 pit 385 91.6

total (3) 278.5 1.5 70.7 2.86 total (11) 379.1 16.7 86.1 5.2
Native horsese* Native horsese*

Tokara (male: 6} 260.7 93 69.1 25 Tokara (male: 5) 3473 74 78.5 38

Misaki (male: 12) 2842 10.1 814 36 Misaki (male: 11) 381.8 114 88.6 24

Kiso (female: 10) 2933 10.1 81.2 28 Kiso (female: 10) 401.5 13.4 935 3.0
Radius Tibia
Yuigahama-minami Yuigahama-minami

1110 pit 351.0 74.2 1110 pit = =

total (14) 330.1 14.2 70.9 3.64 total (14) 3404 15.2 373 26
Native horsese* Native horsese*

Tokara (male: 6) 298.6 5.9 63.4 3.2 Tokara (male: 5) 311.0 4.0 60.4 25

Misaki (male: 11) 325.9 8.1 72.9 3.7 Misaki (male: 12) 340.2 9.1 72.6 3.6

Kiso (female: 7) 336.0 13.2 711 28 Kiso (female: 10) 358.3 133 75.8 38
Metacarpals Metatarsals
Yuigahama-minami Yuigahama—minami

1110 pit 231.0 46.4 1110 pit - -

total (12) 2204 10.2 441 3.58 total (4) 262.0 12.8 29.2 2.5
Native horses#* Native horsesex

Tokara (male: 6) 199.4 5.0 42.6 20 Tokara (male: 6) 238.0 57 43.0 23

Misaki (male: 10) 215.1 5.8 46.6 15 Misaki (male: 11) 254.6 8.2 474 14

Kiso (female: 8) 224.6 9.8 49.3 14 Kiso (female: 8) 269.6 10.7 50.1 1.4

* Nishinakagawa (1991)

GL: Great length, Bd: Breadth of distal end.

SD
o

[ 2

hum rad mtc fem tib mtt

—e— Tokara(d") —&—Kiso( ) ==@==Y yigahama_1110

DU AR i 26 i 1]
1110 A A8 1A O PURE 45 5B D de K1 2 BRI M o - E i, RSE ARz & O TR L. AR TG

FAZHEE b LA, Bl

WOGNEA 01275 5 X3 10 aS N T 5. Kl H % 0 AR %2 7

hum :

B, rad @ BEE, mte: T,

fem : KBE4F, tib @ B45, mtt @ Hodqr.
Fig.2 Deviation graphs of the “1110 pit” limb bones.

hum: humelus, rad: radius, mtc: metacarpals, fem: femur, tib: tibia, mtt: metatarsals.
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BEAHC & BHEEMOBATEA TV, IR OWMILE RO MO TR, &HEE S IIEEORICHIETS 2,
LT OREHEERE YUK S L EMET 5 2 81, 1110 NSO, B8 U B M AREER
ERE A EAROP D 7 oK =2 5 A, BULEO SR St Loy = U R odHFE & s L Tw
BT EEREST S, HEKOKG%E 140cm FRIL & % (BKHI 1957), LrLIE o2 EbAEL, X THIRE
e hid, Lad (1925), FKE (1956) o538 Wk 9 2Rk s 2 05, Fric Ko &k
IRt U, it Sl L e = o LNRIEICH T A kb EEFNTO 20N EIETE L
TEIRARTH %, Lo
T 2T, @EESHENZ O, - bR - hiEHE
4,2, ZoOfoRAk s EREEHELEY vBER o0 T, ok (GL) &Efdi (Bd) @ 2 2Di)
FEPURE B O MG A 22 2 12347, i 2 &z o L MG & 2 i E F Ty < S & e L 7o (K
Al AGDbE EFETE R VIRD S B, &) 3)o ABAKEOI M E VN PGP (1991) (<
IOWTI R EEDMEITE 1 » THIOWSICHET 5, LB, PRI A < o O 2o EIARBN O G i
Radius Metacarpals
85 53
o : m
i . . 5 51
49 + = O
R - Dl\ o
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= ;......' 45 r .
= 70 | ° R ) @ A.
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Bidt (Radius), ' T+4F (Metatarsals), 4 (Metatarsals) 1220 T KL & s 8l o d1F 2 ) U Tl U7z, BUAz o izl
INEIED 2 BRI E 722500 i 5 Uy MR T 2. (DT PRHCSUTERE Y I 730G S IEEIZ S DA TH D
Wb 5 D 5 ANE TS D

Fig.3 Scatter-plots of great length (GL) against breadth of distal end (Bd) in major 3 elements of limb.
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5. B
5.1, 10 EBLLEKOHHMEERTER

1110 @K th - A D BRRFBUC > LW THERE & Ot
B SEET D,

HEERE

AR OB, HIEE « rH SEREOERE & &L
Hld 2 EDMOMhER ~fy WTYVTORETI D
HEARME 2EAONEEY I/ o2 &KL TAHS
&, 1110 @R 8 A - B - ~ A 5 0 3BT AW
AV ETHELTEBY, TOREPHATED Y <
R TH B affErE b RIS N B,

—h, KEHEOWEOIZER, HIFSE - b4 558X
O RHEL v iEpg il = S 13RS 5 T EMBIAS AT -
Too BZ O i, BRAEDOKEEDKILEE &R
hrHrEEZOND, (HE (1996) ki, Pnioxk
B RAE 128 t v FRETHAELV/INETH - 7o,
HEYAARNCT v 707 5 TROMBEEAEA L7
& TNEOHEESEIK S, KEBRKO G ITE
bhTlE-E0I, BRI -T, BOLTOCKRY
B EE AR T 5120, Ty o/ = o
I TARE R &M ARH % & S FEHELS %2 RSt E ot
BERfEE, Thick-» ThENEHEED FHRIck -
THEREBEPONI, BiBICK-T, K 1EE->TL
ritmoftEsFER s N, CoEFEERE LRIV T
(LRI KB OETTAED S, T O ARE BT
LTW3,

REERAD L, TH, REHERZBEDOR bRy 7
ERMAEREB L 3T TS0 b, (LR

S AL E LTS oo, EREMIC ARG AR
KLIHIDEDEALBEISNTE I, L LASHIE, i
HOWBICBWTORMOEENA NS I EERLT
Wa, BAEMICH &5 OAMAREOHITICEERED
MRETHBIEMNHERINIEVZ XD,
mEEE7oR—-23 v

MafEEic BT, 1110 B EEFREEREICA
SNV 7o X — v a vERLTVWAS, RiKT
RS NI PRI O R &, EESc, LhiE
L0 HEEE - PTHICBOLTEYL -, BEREOMIEENC
BOCETHOBEYNL, Bl MRS B RN, |
i KL O dREL B BMEAMNDH S (Gregory 1974),
[6 U < BN @l akoni, ETtEfom s i
HESNIZY I 7Ly FRETDREELSRLTV S,
1110 RS LR O P 7 o £ — v 3 v i3, EWET
WADBIEERET 5 6DIEA S,

& AT, WEHRICHVIEA O RSO NEE 7
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WEh b L, R AESHIETHEHE, b5V H
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A5 he 1110 B CEEO MUK 7 o f — v 5 v
725, MEEOHRI SO, & 50iEhiticsu
THRAL D BRI 7o E—va viboy N
FELTWIIEERT &O0, BREOHETH B,
B AARERE I GUREE OB WEREE N T WS
e b EBICAN KRB LETH 5 D,

5.2. Mty EEEHELTY vEBRDOY 1 B

1110 @ #gHH L8 R & b o EREFF e MG L T &
»s, itk » EFGEH L 0 ~ OREEEE £Z 5 LT
RIREIC 78 B3, RHEOEV A RIS 5 2 HLEHETE L
TWb D, KEGHALZRE >R DM TRk
NBEDPEVIETH 5, MEEOHFERS S, H
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Osteometrical investigation as well as study of some nonmetrical characters of medieval horses
from Yuigahama-minami site (13th to late 15th century) are carried out. The characteristics of
the horses from Yuigahama-minami are compared to those of modern Japanese native horses and
Mongolian wild horses (Equus przewalskii). One of the Yuigahama-minami specimens is a well-
preserved and almost complete individual (excavated from pit No.1110), which retains the skull
and other skeletal elements. Other samples used in the study consist of isolated limb elements
mostly collected from garbage pits together with other animal and human skeletons.

The specimen from pit No.1110 rendered an opportunity to study not only the cranial charac-
teristics that had been scarcely investigated in the Japanese archaeological context but also the
proportions between limb elements of an individual medieval horse. With its estimated withers
height of 140cm, the specimen is one of the largest among the known medieval horses. It belongs
to the medium-sized group according to the size categories described by Hasebe (1925) and
Hayasida (1956). The cranial morphology of the specimen largely corresponds to that of the mod-
ern Japanese native horses except for the Kiso breed. This unconformity could be a result of the
cross breeding of the Kiso horses with western breed during the last century. The limb propor-
tion of the pit No.1110 specimen, however, showed a different pattern from that of modern
Japanese native horses, which suggested that the medieval horses might have possessed consid-
erable degree of morphological diversity than that of modern Japanese breed.

Measurements of radius, metacarpal, and metatarsal of horses from Yuigahama-minami site
were compared to those of modern Japanese breeds and Mongolian wild horse. The size of
Yuigahama-minami horses shows a continuous distribution and it was difficult to classify the
samples into small and medium size categories that had been advocated by Hayasida.

Osteometrical data of the medieval horses from Yuigahama-minami site can be interpreted ei-
ther in support of the single origin of Japanese native horses, or as a transitional stage that inter-
mediate size group appeared as a result of interbreeding of the small and middle-sized
populations. It is necessary to collect more morphological data of horses before the Medieval

Period in order to evaluate the single and multiple origin hypotheses of Japanese horses.



