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Origin and Diffusion of Equus caballus from the Archaeological and
Genetic Perspectives

Jong Ha Hong', In Uk Kang', Dong Hoon Shin?, Jieun Kim?

'Institute of Korean Archaeology and Ancient History, Kyung Hee University
2Department of Anatomy and Cell Biology, Seoul National University College of Medicine

Abstract : In terms of history, horses are domesticated animals that has most affected the development of
human civilization. Genetic studies to date revealed that domesticated horses have extremely low Y chromosome
polymorphism whereas their mitotypes are very diverse. This means that there was a genetic bottleneck by a few
stallions that were first domesticated in the Eurasian steppe about 5,500 years ago. However, the most recent
analyses also showed the possibility that wild horse’s gene might have been introgressed into the current genetic
pool of Equus caballus during the spread of the domesticated horses. This review deals with the current view on
the origin and diffusion of horses from archaeological, historical and genetic perspectives. Historical records of
various types of horses raised on the Korean Peninsula have been found, but there is not much genetic research
yet. According to historical records, the steppe horses introduced to the Korean Peninsula through Mongolia in
the 13th century are believed to have greatly influenced the genotype of ancient Korean horses. However, it is
clear that a lot of data is still needed to be academically convinced of this possibility, and genetic research on
horse bones found at archaeological sites in Korea and East Asia needs to continue to be conducted in the future.

Keywords : Equus caballus, Animal domestication, Phylogenetic analysis
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K= o
Zst, 42, LSE, EX
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ol

o & q&s stHt1-3]. AF7HA 7H53E sE= 5 4
7 Ap3lo 2 3k Fol4] &3] “big five =t £ oAl
29| 7}&25L A (Bos taurus), WA (Sus scrofa), & (Equus
caballus), % (Ovis aries), 4 (Capra hircus) 5= & &
U= [4-6], ZFONA = AFAL] 7P g Ik 713
Ao fE= FEZE Tol A &of FHErhe-8).

T2 oy o, A&} Zo] §R/E 2H|EHe 7HEEYE
WA BRAETF F3o= B8k AR EHE 58 F A Al
AXRSZ 71 FHLAS BE2E HATt[9]. o3 T &
ojL @3] 179 fAIES Fathe Aol FEAH o
£ 7MEET 9 gAHOR QR F83% wEsHoR
TS k= diofl 7]lgtth 2o o] % theFet wEs
o FALE AAT} g Tol Al EAFY &5 E &
o 2} o] &-El= A= EAEUANL, ol AH7A Y
1Y A= AAAHCE & of WY ARSo] R 289
AT I, Aupol] o Fagt d3E st AME
AYEITH10]. QIFALOA Ho] =23t wErTHoR S
e oA oheRt ket AR tigt 2|4 o] i E =
A ARBA o R TS AAF R Bejste Wio] Uds)
R T ARSI o8 S dol, T, A3t A& FY
A9 2+ w3 Ao A AR 8 5 JAH WA
7= $Ach6-8]. WO ST AFE-S AlAALY] WHEE f&
gk 7|nh Z3He] SOl (1], =159 7] ¥} it
I Ao AEH[12], SAAIA = T ik S
AN 8% 9o 2 AZE= 5(6.8], L AAAE 9
o) obfE] ZEf = YA A] gtk

T ARSo] Zhe AAIAE Q9= oA E o 9= oty
Aok vt AL EROA Holl B3 29 AT 7]
HA 1099 A7l 2AGH (R shiEslE) o 57gsk=T,
o] 7Z|Atoll= fivtzAol EY} 3pFIsty] Q) T 5H TS
8 Yok 715 UTh(RFBRFERAH, ToEfnLE
FgiEaa IR, AR RS TR, AT, AR
1580, FMREE. BT A, RS T, KEEER) [13-15].
A7 B E o] SR E = Z=o] T AAte] T L Bkt
£ 7Hi= A=Al W2 Alet 2R CaRE) 9dell
Aol 1747149 & 542 AAsthe 7150] Helt
[16]. 2] 9 ZAHAIo|= SolA] Tt= ARSlo|A] Lo A
S} o] &2 T& S7FIAAL[17], 1 7t Hot A A 5k
HA ol B 8-S A A R 118 HhE ZALA
Zrobg = QA Haloh A& &9 T2 A 7 F
83 w5 SFUGA T St 5 Hukste] Y2 &4l
gt GAE B digt R1E BH FA] AREEo] TS
B U4 F o2 s AR S AW AdAlole
Abgo] o] & A9 = Wlths A& & & ATH18].

12

op it

F|2ole LA A7 §438] BHste] F2 A
o &9 dtollA By T 7]
gaoz Q& YA A5t = 22 Yol FAIgE L
k. olet HEA L QRS nus EAPES F
oheFst Fof shalso] ol thet A 1k AFE st
WFo g WAs= olHdt AP B TEFHoE
+ 9u)Sls AolAqt FEI AEof o]2X = . &
HE2& A (genetic bottleneck)©]
At ATE Hotke A AA
T Aol T7|€R1A] B U] HeiAE o
A€ Asf7}h obA] ¢lrh[6,10,19-22].
o|AY W A 7|¢at WA Tl ) A AlAA
© 2 oA BrE R 7] F3k fEo] woy Syt k s
g Aol el ErgERt fio] B ol jidh ol
B5t7] flste] LHuERE ZAe A AlA o7 Ao 1
g fAA g T ARE AHFste] o|2FE FHA
4 2 EAo] Fdasirt. ofo tigt 2 A dAZ 1
et 2 A IHoA T 7€} I MAH e 1
Fe AAE A Yste] thRo] Bz} gtk o] dtolA
L o] QRN HL o7 71E3E £ o|BA FAE Y
=X tigt 24l S olsfistaL o] & v e ® Syt
Aol et of2] GA} A FS 4] o] Hof
FT AY 9 Bste] 7123 AHE AuA} g}

o

Y A= 7HAlOf| Chgt of2] Ol

710l TrR E52) ob BES w35to] ZEte
A7) dAZ digF 12,000~11,00098 Holth[23]. Zeder
241 °] &3] AL 2A Al 7HAE Yol A5t
o AA= “FA = (Commensal Pathway) gt 2= 7
Hol Q=T ole FEo] HolE o} QI7ke AEH &
22 st HYEHe Aotk 7N (Canis familiaris), &
(Gallus domesticus) 2 1190] (Felis catus) 5°] o]l s
AH6,25]. F WA= “EA (FHR) & 78 HZ(Prey or
Harvest Pathway) 2} 2+ 302 AhFd 7hao) wat
AR HAT FHE AT FTHORE ARG FollA AE
o7 71=3E = Ao|th & (Bos taurus), % (Ovis ari-
es), @2 (Capra hircus) 5-°] ©]°f 333ttt [6,25,26]. Al ¥
A= 718 Z 2 (Directed Pathway)’gt £ 2= oz
7+e] k&3l digh 73 A=A AiSle] F =Edt
of Aedt 3 AR H “ZAHR) T2 T2 FE”
% 7R 78S AR RS A4AY 17 TS A
2 o] Mzt wE tha £FAY AT BES fI7E

>R o HS o



Eo|thH, «7]18 A= = Tte] HAY FHE dol tE
EHO2 opFTES ZYsto ARSI e AEE TRttt
[6,24,26]. ©] A 7F53 YO R dh= TES Twd| A
FAolgl7| Hrk= O SA1E 75 &85h7] 9% =+
2 3Gt 1 243 A7k ThEdeks 52 Y 3E N
T Ao AFHos AYsia, 2= s At &
2 HE@Ato] WS Hrh6.25]. o]t 2ol &
7V&2 W (Equus caballus), YW (Equus asinus) 2
YEH(Camelus dromedarius) 5°|t}H?26]. “718 A=”
8 ol &R e ke ol AR Sla) B
2 AE A& FH8oF ghr}[6,24,26]. Q15 Ay
S AEol7] g ARlEo] U, TE a&Fe
ZFta Heshs ol g ERolU 271 S
71%= ok 71934 144)7] 2t | &3zEfmjo} 5]Eto]
oA Fel xS FFA 7128 (Kikkuli)7F F71
AF7H T 7hE3tel MYE =& A
oAETH11].

A o]F AgET= A 9 wFo FToR A}
7] gzl <718 A= E I 753 8 RHos
o] AZAl At sHAIT FLoll= 7]€A 434
33t A]7] FetAlo ddje] nuEtd A7 F&
= olo) tisl =3 Asiso] T8k St}
2| Dammgard 5[20] & “Z4] F27% T9| 715319
Hol & & qohar AfFA AR 19 Adfle 2
£} vR7A 2 50T QTR ofh T Ao At
BEEA] Zsfof & @ ot Aotk 8589 A E=d%
FHOE 7], Yu= F Ao} =Rlo] o]F &3
7F53FeA] o2 A 2 AT ARSI Asto] o]5 o
3t IEA] ZAt7o e FHEHA Holdled B &8 ASS
H|wsto] o] Hx 2 ARSIE S FAsh= olE
F2 A5 A5go] gt o]o =W T2 Hxe AN
A QA C 2 APFHE 52 f-57e
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[20].

oot Exof| et SSnTSHE =2|

AG7HA] B0 WEd es5d 7 & 5 = AR
k(Equus ferus caballus) Q552 A @3H Aoz &
A Fgorrotcd AlHEloh i ok ut(Equus ferus)$]
Apgo|th6,27]. Wol| 7153 TPl gt A2 &

= B9 7|9y} g4 S olsfish= o A QdE 1
234 ARE AFshe EtAlor 2 Aol digt AAA

A E4Y EES v A Lo o]=AoF AlAtE o] FF
MzE 138t 2Atw7t F7HEE F Asol tidt 4 7He
ol A& A718 72 Sw st

o] FeAY AP ERA AT 7HEstE o] A A
Az HA Whe @48 08 T 7I5A= dvs +
et 28] Aol mazetm|op Bl QIE A FF 2] oA
7hE3IeE op 49] o] A AIAR HA Ut AR F
o] Lo 713 AF o diRt FAY o= A f
AFSteh[3]. Thek A AjA] o] BF Td7t | Ao} of
Aute] ZEQ1 AL ofyn o] Qo ZEALAT| S (Equus
przewalskii) @ HET (Holarctic) Aol A2PH opx¥ul
= A AT AT ) 4R 9% vRE A
o= FA UrH22].

ARguEe] 7] o] H opduh= F71/%7] TAA| (Pleisto-
cene)°ll fEkAloF, Fopze|7t & ofw|2)7} tiFo) A
2 HA AN [28-30], eEdoll= 45| BFL AL
2 gYA Aok F o Aoz AmEY o7t tiF
AN oRgrh= =2 FHA &2 °|E Z2A] (Holocene)oll
oln] BFsto] FHUY AT LA o|F FFA A=
=Yg w7 ol &3] Akl AEj7E ST sk
fretAlob ti & obutE AR 28 E&E3FAARE
Z2A Z717F HH 9A i RE AR Aoz AT
[29-32]. A7 A Holl= oRn7t T EF 2Alotd
g Aot HoRglte FAE Q= ontAE H W
9 A 2Folle AR @ds] dEstiohar 3h30,33].

o] 7)ol He opAutrl obd Hof JeA = BET
I AT FREE FF 290 AEe ZEA LAY
(Equus ferus przewalskii)o] Fejstz o2 & AR3nle}
T2H= 540] 3lof olF AL R 2 oput Equus
feruse) F<eol2t AZBIAA[10,34] (Fig. 1) H2e] $74
34 AT AAE Bl ZEAUAT|Y(Prezewalskii horse)
2 % ¥ 7HERkE Tl th) oo Bolth Bl T
Kol Erhin 2HSATH21. o9 BR ZEAEATR
o Boiggeld o ¥l AL EGE Wo| Th oplo &
ok AT Y W2 (mustang) T} 2 Rol7h g Aol
ot olof wht @A A A|lA ol A= AokQlE Equus
ferus= FobE 4= Qiths A& olA| FELIEA 9 A/do]

S ATH21].

Ab=0te] f3HeHH Oy
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Fig. 1. Prezewalski horse. This figure was published in pxhere.com (https://pxhere.com/ru/photo/1585713) under a CCO universal (CCO 1.0)
public domain dedication (https://creativecommons.org/publicdomain/zero/1.0/) license.

A A oA Eld HERO] (Botai) oA LA
ATh(35]. o] FAA tfFo2 TAE T W (X ohofA
= AZE E3Y &Fo] THEYL, F540D) ¥ T
(013C) TH¥a #AZ B8 T 2S A&t $A
Al FRIE 7] dhZel o] FAoA TAE T WIF AN
ohehs o] B oS0l Tt Uth[35]. wEkA| HE}
ol &S FAHLE TR AlH|ZotoA T &3t A&
O]FOJX| L, QIFAL 22 ARSHE opnbr FAApH g A
NAZ HA U7bAA thgFet Ao opgntEa} akfste] #
= 7 B AT EQithal B o] B2 33
< 41 Qit}6].

ATH o2 T 7153t 9 gt o) digt Ate T
o] FHE Sete g st BEAste Wo] ol AMSE
Aot o= DNAE o]&35 §-48H 40| Wol A
=53 Qltk 1% 2 3 DNA (nuclear DNA)O] gt A
o ¢ F= t+3 DNA (Random Amplified Polymor-
phic DNA; RAPD), t]A$]4 DNA (micro-satellite DNA),
Y-Td g 7] ¥ o] (Y-Single Nucleotide Polymorphism;
Y-SNP) 245 5o] AMGEI =T [36-38], L £ 111
st 2@ T A E ME 3l ARt 71d

} SRARS 8H5)7] 3 PO 2 Y GAA| (Y-chromosomal)
9 n|EZX g o} DNA (mitochondrial DNA) A gof tigt
ST U9 25 W gtk1039-41).

o] F Y FMAl= FARtl A MEE & DNA 5 7
7wz #dlsls E45 2 qlo T 74 €5 B9l
£l $lo] wWi f2sith40.4243]. HZole Y -8R &
A Eo]& d Y (male-specific region)®] tgt £Ao] Bl
Hol I AFAEY FES W Y= [4041), Y 54
A 7% EAo] ol & o]FR|A] ¢rot 1 Mm 7t gheds] gt
A AL ofyrt. Whd m|EF 2o} DNAE 3 DNA9|
v3)] SdHol&o] =i1[44], EA-5-A (maternal transmis-
sion)Z 3, Al Y 5013l DNAQ] Fo| B} FHa}o
£59] 7|97 AL Yol SusHY Aol Ko felel
T}[45 46]. Xu®} Arnason 19941 16,660 bpol D} ot
nEZEgol DNA AAE #Ast: ) H22 4Fsi8e
ol [47], o]F B2 dAFAEo| e IA AP A I
&t T LS A RS QAo R AT EAS AL
AgPstglon, ol Fol HHE A A= B 1A=
AL & FFS T3

2 712 o9& A&shH, Othman 5[48]2 n|EZEE=g|o}



DNA tjx]112] (displacement loop; D-loop)®] Tt £4L
3l olHENA Wl 7HA] FF9 Fd AR 7 e
BAE ot A} sttt 1 23 o|JE I A n
EZZ ol DNA £33 thqgo] g A QHr} @don, of
ghHjo} £F U AR E FF9 5o 4F &
o Qlo] & FF A 240 AR 23t 7HsA0l e
BHASHA T Jansen S[49]S & 652 ulg]| 9] mEZEgo
DNA D-loop A8 F 4HE o83t YEYT £42 53
o] A aFo| Hagh 17/e] 28 Ao= A3}
o} o] W nEZE=2|of DNA thefdo] mi¢ =k A
got7] gzl op¥ T ARSI of 7 W Dot
A2 AARRIT AL 7513

o|AY A @ Aol FRHUZNE oFH7A] T
O A3 O g o) dfsf fAgE o ® gheds] B
A A= ottt ARt Mt viel Zo] A ARsut A
of jRRol & AMelol Bl 719 A elA &3 of
Y| Foleks RS AT BHAME B wo)
o ATAES W Ao} A9 ALgEle] Fdol A A
2 Adow MA WrhEA 7 opusie 2ag B 4
59 2k 202 2333 ek A opil ] 7
barmch Aol olgthn S (50, Wef ARguielA
J 8R! e AEAo] F2 W ERER
APe Eoz topd Aoz Ueht 53
o] 22 o530 Wxe) opy ekt

8 2 2

3o

olr olN
o

0o, mlo
M=l

A

1=
Xl

)

L 2 =< Horp
o 4 o2

B

e

o

WEfdt FA T TS LS ATH51]

ol @7 Aoty & 7] Qe viske ohet
FAEE &5 A71HL QITh20.21]. 94 TustH o s g
A== 7P 2| T AN SA7F ARSTEY] AR 719
A2 Fs|E HEFo](Botai) 12 <o & THE HAIH 2o}
29 A9 gL}of(Yamnaya) E3tol| A 7] €3t F57] At

9] E3HBC 2,000)H+(19,20], oJ#| 2o} BE=[10] oA =
sholEl Ao 7113 Aolth(Fig. 2). AHA Hefo] §4
o] T AFg0] $U3 7| 9A7} H7lole nustHoRE of
A 1 277} weksith. 84 A $epijote] 2 U oA
Hlosah B3} oAbl 44 SHIET 917 wlEolth HEfo]
§2o] ZA FEUL o] §2 o|Fo] o] AHg T} Pelsto]
fERotolA] A% WA AAHeR w2 Aejolehe A}
A BN S g Hetd §F 271 118 5§
A5 A7 Aol weh @ A8 o] Fr 7)K%} 2 Ao
o] FoRE A4 Solg F5AE FEsith ol we
P52 we) A1go] o 2HA B0 AN EYE ke
1% $Asta kg TgelAl AEE we) ggo] hrpe

5 on
LN
TY 730 =HiHL 25 &9 & ¢ e 5
A
=
L=

¢

Lo i

[e]

S
2 Aol kS 7154 (genetic bottleneck)oll= QA2 5
sl QlTh43].

Hl o] EZ =20} DNA (mitochondrial DNA)S] ALY
A= g ol A o ket P Hol=H|, th
67119 n|EZT o} 31&ZE 15 (haplogroup)Hg FEgH

L 4 A

Fig. 2. Archaeological sites and areas considered as the origin of horse domestication. 1) Botai site; 2) Karagash site (Yamnaya culture); 3)

Iberian Peninsula.



Sxe o =
62 =E3Eal o2, MSE, EX

ro

T e 29 9ot 22 (3] HelA= AF7HA] e v
EZEdo} 5122 FWE AR R7HA| dupl <02 F
18710l Zatm[10], BFF 82 AfolA Hr} ohefst
FRAAR o] WAl B sold 7HeAE WA 4 jick
(Fig. 3).

Fig. 32 AG7H4] A AlAlolA Rig & nEZ=go}
DNAE 7} 3lZ223EF3 3 GenBank (https:/www.
ncbi.nlm.nih.gov/genbank/)ol A 3%t & A, Fdj7ls
T ¥ (Maximum likelihood method)2.Z 5003] HHE #|
Asto] I8 Aggolth AA2E AF4E HU 7 SHER
A7 B2 AYHEE AJo]7} Ko ofaoe] He A A
AolA 71 theket & 24 sERIF0] EAshs Aes
gE et ol T A, G, QA SEEIFS RI=7H11.93%,
1635%, 13.80%)2 4 % FEAGET =4k FHel
e SFEEEIF L] $5A% E opxotitt 43| &7
UERE=T[10], o]m] A147] & AdF7] Al of#|g]of vt
Lo g SHERIFE Tol EAA = He L B
o FEY A AR A Do FAR o] Aol 7]
olojR= ALz FAY 4 UTH[10]. 1 A9 Lo HE
2o} IERIF thFd oot =9 FH-9 71t
A Uebgd=dl, ol olHlg|ob X Ho] mH|u] Abm e o3
T8 B A9 ZEHo] LY A E ARl ALEH
< 7FsS AARITH52). £3] Wst]of ol=8 wj] At
o BZoA o] BFH F47] Aoz ofH||o} ¥z
Al ol A& 2Tk 4= ATH10,53], T ofH| o}
27] AR R4 HDo] At Zh2, ofgu|o} 9 5
TojlA WA= AME e BH, W] o]fols
o ojugjote} A A 7H T wo] EAsto] A 1t
Ao EFEUA A2 Helrh[52].

glop AR Ao Hz2 AsshE sEo] 4 Agem
HA WhaA @A) rdE3t wHjste] Y 7% o
FHoe Ao, ddf Asuke] nEZER|oF fFe] o
gl v Y %2 A es #AgS o] wiE
off oo} &2 FA th Aol xS AF7HA
oMot A Bad A e Y FAAE ES @A A
AA A ©3 3A o2 grke AR2 F dEA 9l

L

40431, $-2hetol 4 g @ nEZERlol DNA 512
Z31F% A,D2,E,F,G,1,K2,K3,X3,X4 522 g X9
W3t 27 th2x) 9] el [10,52], AE7HK ) FAo]
SoEthy Ao TE ST E5 ¢ Auloh U3 A
oA 7HEste o] Fo] Hrk. ol Skt HE
A9 203 7150 SR 27h f47 7]9e] w4
Zepulole] R ANY T A4 984 719 & A
glo} 2UA o] F3 & 7Hs Aol ek 2 oJmic.

oh A48 AN A ALt Y §AAge] e
£2 Rtk Ao zE Tt T AHg Apde] o 4]
o4 dofrtths AL 5B 4 gichs F4o] grk. ¥
T ARSS} o H Tel Y AAA| thpe e A A
A&l 1 ThpAo] AdEoE Wolrks R3] 9l
Lo o} SYsHE FAR A2 1w} fAA A B
P A9 @ W Y $4F BAE0E B gzt ¥
A TR §4 ABE 7ML A ASTt 36 AR
= AJAFSERL QItH39.,51,54]. 9l& &¢] Lippold 5[39]
28009 A ¢ Aulelote] 7EstE Avlete] & YRR
$42 B3 A ARgmtolA Holx) gk EAAA Y 44

g2 WALy ol 2 7] A% $u Y §2

CRpe A ARgThET $9ke Hole Fgsheon,
ArpA o A AA clg) Aeleld SAH S Aol
AEHGE 7Fs Aol 98-S WHTH3511.
8 Gaunitz 51211 71 23 B & A2 FA7 %
g T B Befe] 94 W Wl 20744 ol e 4
42 E3), Arh 8T B T3] QR (~279%)8] B
o] W 9B TIFHT Yrka FARAT ok meh
5 @ Aol AFE o] FoE N&HOR of
A wo) @go] fAUHUAL, ohE REfe] 9 XefolA
= W AR Abde] Balglo] Dol FeAE AR
[21,53,55]. Wutke S[54] & A1417] AlhRE FA7 &
Shalo} R olH BT 5 W 96 Al et BB ¥
A% B4 F FE7 A old Ak Y %
chepao] e Wrt E9re-e Wt olo] w2 ¥ 4
$3H 9 Mool opd A A ele] ool A9
2 7Ps Aol 0w, 5] Aol ol2a T Y $4% o
Fyol Zasly] ARSths A s Bore © wol
ot azke] Aed mel7 AzkE Algol HE7) Ala g
7Ps o] 8- A ASHGTHS4].

SRS, BATIA o Aujelot 29 At e
S Aol ] W) g3} olRolA A A AHg
2Ao] etk F4E o3| fashh s 1gnn
SA el FE3bh QA ofe Aol i o= Ao
U 3 gAge] anuel AFE olojd Welex 9 7t

2

o U )

d
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9
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a4,
©8,

E. caballus L JN398422.1
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Fig. 3. Updated phylogenetic tree according to haplogroups ascertained through horse mtDNA analyses. Upgathered one sequence per each
A-R haplogroup DNA sequence registered in GenBank (https://www.ncbi.nlm.nih.gov/genbank/) and assigned GenBank Accession Number
to the corresponding sequence. The Accession Numbers has been presented on figure above. Phylogenetic tree has been drawn based on the
Maximum likelihood method. The number of bootstrap replicates was 500. Przewalski Horse is apprised of the haplogroup F to be affiliated
in. It is deemed to require further researches to disclose whether Przewalski Horse became the ancestor of domesticated horses presently
existing worldwide or not [10]. The far distance between each sample implies the bigger genetic differences. Large numbers located on bi-
furcation of branches indicate high likelihood of genetic divergences as depicted on the figure.
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Table 1. Reported ancient horse bone remains collected from archaeological sites in Korea.

Period Region Archaeological site Status of excavation
The Samhan period ~ Gyeonggi-do Pungnaptoseong Fortress Mandibles of 12 horses and fragments of left humerus
- The period of the Province Gyeongdang district excavated on part.
three kingdoms .
Yeoncheon Horogoruseong Totally 72 remains excavated [61].
Fotress site
Incheon Yeongjongdo Island 10 remains. Minimum number of individuals represents 3.
Unnam-dong shell mount site
Gangwon-do Gangneung Gangmun-dong 22 remains in aggregate including a cranial bone.
Province lowland wetland site Minimum number of individuals represents 3.
Jeolla-do Naju Bokam-ri Ancient Tombs Excavated from Tomb No. 2. Big bones limitedly preserved
Province due to poor preservation state. A plurality of teeth excavated.

Gyeongsang-do
Province

Jeju-do
Province

Seongsansanseong Fortress site

Dongnae shell mount

Site in premises of the Gyeongju
National Museum

Gimhae Hoehyeon-ri shell mount

Gimhae Bonghwang-dong site

Anapji Pond

Gyeongsan Imdang-dong
lowland wetland site

Gwakji site

Incorporating a mandible remain, 12 remains discovered
altogether. Minimum number of individuals represents 1.

The Samhan period, right metatarsal and tarsal bone.
A medium sized horse assumed. Minimum number of
individuals represents 1.

A fragment of tooth dated to the period of the three kingdoms.
Minimum number of individuals represents 1.

Proto three kingdoms period - The period of the three
kingdoms, 35 remains excavated in the aggregate.
Bone assumedly of a medium-size horse discovered.

Totally 10 Individuals excavated [62].

The period of the three kingdoms-the Unified silla, 28 teeth
remains and 11 bone remains, including 1 cranial bone and
other limb bones.

34 remains in total. Among, a mandible estimated to be
originated from a approximately 8 yr old female horse.

3 teeth remains, a hindleg coffin bone. Height estimated to be
approximately 120 cm.

Joseon dynasty
periods

Gyeonggi-do
Province

Jeolla-do
Province

Gyeongsang-do
Province

Seoul Yookcho Street site
Seoul Jonggak Station site
Seoul Jongmyo square site

Gangjin Jeolla barracks fortress site
Yeosu Jeolla Jwasuyeong site

Ulsan Bangu-dong site
Gimhae Bonghwang-dong site
Sacheon Bangji-ri site

6 remains. Minimum number of individuals represents 1.
3 remains. Minimum number of individuals represents 3.
6 remains.

10 remains. Minimum number of individuals represents 1.

2 phalanx bones.

22 remains. Minimum number of individuals represents 10.
22 remains. Minimum number of individuals represents 10.
2 remains. Minimum number of individuals represents 1.
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