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Abstract

The natural relics excavated from the archeological site reveal the life, hunting, fishing, and
gathering of mankind at the time, and the animal bones excavated from the remains become
valuable data for the study of geography and bone diseases at the time. This study investi-
gated the morphological structure, size, and osteometry of Sus scrofa bones excavated from
the well area of the Gasan-Ri archaeological site in Jinju, presumed to be a relic of the Three
Kingdoms period. The total weight of identified animal bones was 975.30 g and the number
of bone fragments was 447. Among these 447 animal bones identified, the bone weight of
Sus scrofa was 468.00 g (47.99%) and the number of bone fragments was 204 (45.64%).
These 204 bone fragments of Sus scrofa consisted of 35 skulls (17.16%), 94 vertebrate ax-
ial skeletons (46.08%), 28 forelimb bones (13.73%), and 47 hindlimb bones (23.04%). The
bones of Sus scrofa have been identified as those of two animals. The estimated age of
these bones of Sus scrofa was 5-7 weeks. There was a fracture presumably caused by an
artificial blow to the parietal bone located near the bregma in the skull.
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INTRODUCTION
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FAA N Z2EH AAF T4, o=, A 59 LGP sEEESS
TEoks v S83% @AV HIL, EEH sEH FES GAY AN 55 SFY 9_2}94 =
A 5 oldfiste A ARE EE&T 4 AUS BRF ofyEH1-7], =9 w dHS AN
I A8, 9].

Ut AR A9 TE B FEo Bt AFE= Ao a7HHSolAN SEE sERE

= AZo]ZH(Chondrichthyes), Z173(Osteichthyes), G473 (Amphibia), -3 (Mammalia) 5
Ew{o] et HI[10], X&-LujE FAR oA AFEET FHFFE] wof W3 Hi[11],
WYL B5-F29 # FEof #F HA[12], A5 IR FHNA SEH sE#o] Bek B4,
13], AlF= S|SR40 Bt H13] € Al A¥e A7l s 74004 SEE 528 7
ol Tk 21 5o] TH5].
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2 2o A4 ol R FHake] 92A0A 2EE FEu Fo4 5HH A=A
o B3} 3712 Z4ote] ZE 9] WEAE 20 snote B8 2Ake

MATERIALS AND METHODS

A z= AFA] offHdH 7HitE o] S-EA oA SEH HAH FE-2 -85t 14].
SEH WA 9 sEH= FEE ER7oIL, A& s=uet v AlS RALE 916 4
Adist =ojatfe} s et A Byt F9l 55 24 EEZS o]&sto] WHA &
e FARE 529 & Uol, 27] 55 1E% 559 54 BES &85to] Bl
Skl

SEH= Schmid[15]9] ol w2t 5E8 5% 7ot 4= & 791 w2t o
2] 8 (skull), 2l5=(vertebrae), 2| (ribs), ATh2]®#(bones of forelimb), F T (bones of
hindlimb)2 Z¥ZF &5ttt S A -§-E2] AlS-2 Driesch [16]9] ol w2t Mitutoyo
caliper (0.01 mm)Z Z%J5}T}.

RESULTS

ATAI SRR FHEE AFA] oW H 7HitE] SEX| A EEE SEH FolA &
JE TEHE 97.26%(975.30 g M7k 4= 4477H(89.76%)Hrt. L FollA] BlEhA]
(Sus scrof)?] B2 B55 AL 47.99%(468.00 g2 B 27H] 4= 20471(45.64%) Tt
5799 WA 9] w= F utE]e] AoE 1=t WHA| FEH ] Do s A
Ql EAA20l 5 U7t EE(eruption) =] 0] QlolA] oF 5-753 9] M7= 45kt = A
Fre oF Aok 509 % HE oA Hx] 9 oY Bl=f ] B O] 2715 Z7gsto] v s
tH o= Bttt HEiA] |2 SR E 47 49.41, 50.130]903L, @EsH= 50
Eflo]A9] FIRA 4= 62.9001% 0™ A B A FIRAGE 36.4101%=H &

F Bl A] B dEchs 509 Y HEFo|AR T oy HIEjA]2] A7)0 | 717H9] S E
H =7 FE = AR EF5FTHTable 1).

ZEH mw FolA g vhoA= 1179 #27-E gRlstal thE g vhel= 978
o] B2 AJAAA FiEAow EUstthFig. 1). 7 7iA19] HEwe 5 Py
(bregma)oll Al FFA1Z w2t F 851 (occipital bone)2t 9% PHE# (parietal bone) A2 +-
A7t wEEo] AA=H(Fig. 1. 1, 49] SHHH), v 9= 23704 HAE 718A1Z
o] AREEE= 5919k A 9] YAsHe Stol et WHA] &9 mEjwolA] dHe] X Hol=
Z+7F 143.42 mm, 139.07 mm% 3 FEFE7|9] SYolA o o= 7+ 146.65 mm,
140.15 mm%l o™, HAE7] FollA HhZ-2 7+t 60.52 mm, 59.41 mmPA L Frie 2
FoflA Z =2 27} 70.87 mm, 69.71 mmATHTable 1).

ofZ & ¥ (mandible) = 47H(¥% 2, LEZ 2; olot FULH)E F wtz]9] Aol
utE]of| A= ot g®] 2] 5-57](coronoid process) F-=°] F{F nkEE AL AlQlstal=
A9l st P2 SEF I T2 A= 2oteigw o] #EE7](condylar process) -
HollA o2 giEHo] AMEglon, Yoteigu= AUl WA t2olgY HEOA oF
Z0 2 HAES] AuEo] 9AtHFig. 1. 5-7). WHA] f-Eol4 ofeigwo] Hdf Zol&
113.92 mm%al 522 59| Xtff $=0]= 46.72 mmATHTable 1).
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Table 1. Measurement of animal bones of Sus scrofa excavated from Gasan-Ri archeological site (unit: mm)

Ancient Present
Classification I animal bones animal bones
of bone A) ®) 50days  Wild boar
landrace (adult)
Skull Skull index 49.41 50.13 62.90 36.41
Profile length: Akrokranion-Prosthion 143.42 139.07 138.10 365.03
Opisthokranion-Prosthion 146.65 140.15 140.33 369.93
Greatest mastoid breadth 60.52 59.41 68.70 103.04
Greatest breadth of the occipital condyles 38.88 42.64 53.58
Greatest breadth of the foramen magnum 18.16 19.49 24.34
Height of the foramen magnum: Basion-Opisthion 20.44 19.97 27.25
Greatest breadth of the squamous part of the occipital bone. 37.36 43.52 64.75
Least breadth of the parietal-least breadth between the temporal lines. 26.17 31.66 19.75
Greatest frontal breadth - greatest breadth across the supraorbital process. 59.75 62.05 94.35
Zygomatic breadth=greatest breadth of skull: Zygion-Zygion. 70.87 69.71 86.87 132.92
Mandible Length from the angle: Gonion caudale-Infradentale. 108.94 101.85 261.17
Length from the condyle: Aboral border of the condyle process-Infradentale. 113.92 108.15 280.14
Aboral height of the vertical ramus: Gonion ventrale- highest point of the condyle 44.71 48.47 112.84
process.
Mi(lzidle hteir?ht og the vertical ramus: Gonion ventrale- deepest point of the mandibu- 40.03 41.40 104.29
ar notch.
Oral height of the vertical ramus: Gonion ventrale- Coronion. 46.72 49.22 118.92
DP4 Length (L) and breadth (B) near the base of the crown L 2247 20.84 18.95 2l\/7l34lé
B 9.93 9.04 8.40 M3 B
19.83
Hip bone Greatest length of one half 101.71 97.32 94.53 232.48
Greateist breadth across the Tubera coxarum- Greatest breadth across the lateral 69.03 63.02 84.49 160.11
angle
Smallest breadth of the shaft of ilium 7.98 7.07 8.58 13.86
Smallest height of the shaft of ilium 11.30 11.44 13.06 25.69
Greatest breadth across the acetabula 55.68 51.69 63.95 116.52
Smallest breadth across the bodies of the ischis 36.35 52.39 38.45 74.87
Greatest breadth across the tubera ischiadica 43.80 41.77 45.65 94.39
Length of the acetabulum including the lip 25.20 26.57 30.28 39.00
Humerus Greatest length 102.34 92.41 234.15
Greatest breadth of the proximal end 29.25 30.62 62.12
Greatest breadth of the distal end 28.79 28.07 53.32
Smallest breadth of the distal end 9.80 12.02 21.60
Ulna Greatest length 75.13 69.71 183.06
Greatest breadth across the coronoid process 13.94 16.48 25.75

3= Em(cervical vertebrae)7} 1070(Fig. 2. 1-10), 5 ®(thoracic vertebrae) 217H(Fig.
2. 11-32), 58] ®(lumbar vertebrae) 127](Fig. 2. 33-44), YX|¥(sacral vertebrae) 27](Fig.
2. 45, 46)1om mejw = AR R] oottt

ZHE = 497026, 23)aL AHlw | o] Xt ol 5.28(4.48-5.78) mmE ZH[EZ
Ao Foj Zo] 3.91(3.40-4.80) mm=Ec} ZAchFig. 3).

o] 7} (scapula)i= 370(2, D)AIL(Fig. 4. 1-3), 2 (humerus)= 4702, 2)A2H (Fig.
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Fig. 1. Photographs of skulls of Sus scrofa excavated from the remains of Gasan-Ri. 1. skull (dorsal view);
2. skull (ventral view of Fig. 1); 3. skull (ventral view); 4. skull (dorsal view); 5. mandible; 6. mandible (right); 7.
mandible (left).

4. 4-7), @otEw] 552 Hof Zol= 102.34 mm%l B5F 919 Hi=L 29.25 mm,
30.62 mmYom HAZL 980 mmPTHTable 1). = (radius)2t A (ulna)= 2+ 470(4,
4)AchFig. 4. 8-15). = (carpal bones)= 2702 F7HEHEw oF A Q=] 7} 7+7}
17840 th(Fig. 4. 16, 17). o] 2] ¥ (metacarpal bones)= 1071A=Hl, 1715 A28t 9
e wEZo] £4= o] QATHFig. 4. 18-27). Sritvlehw(digital phalanges)= S 7HHC # 1
780l AAcHFig. 4. 28).

£ 718 (hip bone)= JBH (ilium), -5 (ischium), = #(pubis)7+ 2H2+ 4702, 2)AL +
op2]o] Zolgledl, 9% 9 REX EV|H(Fig. 5. 1, 2)& HYAHL(Fig. 5. 3, 4, 9%
o=z H7w(Fig. 5. 5, 605 AFAIZI A0] Fig. 5. 7°Ith. HYAIZ1 E7]w o] Axt X 4
©]:=101.71 mm, 97.32 mmA1, &2 69.03 mm, 63.02 mmATHTable 1).

ot ¥ (femun)= 370(1, 2)A2H(Fig. 6. 1-3) TS5 (patella)= 17§15 EEE]o] 9191
H(Fig. 6. 4). 73 (tibia)2t Eote]#(fibula= 22t 4704 0] ATHFig. 6. 5-12). L5
W (tarsal bones)= 107 H=T|(Fig. 6. 13-22), SEHEX ¥ (calcaneus)”} 4702, 2), &
(talus) 170(1, 0)7F 2= AcHFig. 6. 13-17). 53] 2] (metatarsal bones)= 1270 =t
HE wEo] B AAH Ax AAcHFig. 6. 23-34). HH712H# (pedal phalanges)= 871
A=t Avke w7t 57(Fig. 6. 35-39), SXatHw7E 270(Fig. 6. 40, 41), Erp w7}k 174
AH(Fig. 6. 42).

https://doi.org/10.12729/jbtr.2021.22.4.149



Thakur et al.

(>reoliia

1 2

AdbbhArL
A Jishtosmse
Yibd

w =

 Xabak s o
20 mm
37 38 39 40 41 42 43 44 —

Fig. 2. Photographs of vertebrae of Sus scrofa excavated from the remains of Gasan-Ri. 1. atlas; 2. axis;
3-5. cervical vertebrae; 6. atlas; 7-10. cervical vertebrae; 11-32. thoracic vertebrae; 33-44. lumbar vertebrae; 45,
46. sacral vertebrae.

) )

15-26

(0

40-49
50 mm

Fig. 3. Photographs of ribs of Sus scrofa excavated from the remains of Gasan-Ri. 1-14. ribs (left); 15-39.
ribs (right); 40-49.
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50 mm

Fig. 4. Photographs of forelimb bones of Sus scrofa excavated from the remains of Gasan-Ri. 1, 2.
scapula (L); 3. scapula (R); 4. humerus (L); 5. humerus (R); 6. humerus (R); 7. humerus (L); 8. ulna (R); 9.
radius (L); 10. radius (R); 11. ulna (L); 12. ulna (R); 13. radius (L); 14. radius (R); 15. ulna (L); 16. intermediate
carpal bone; 17. first carpal bone; 18-27. metacarpal bones; 28. middle phalanx. R, right; L, left.

50 mm

Fig. 5. Photographs of hip bones of Sus scrofa excavated from the remains of Gasan-Ri. 1. hip bone (L);
2. hip bone (R); 3. hip bone (L); 4. hip bone (R); 5. hip bone (L); 6. hip bone (R); 7. hip bone (L and R). R, right; L,
left.
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Fig. 6. Photographs of hindlimb bones of Sus scrofa excavated from the remains of Gasan-Ri. 1. femur
(R); 2. femur (L); 3. femur (R); 4. patella; 5. fibula (R); 6. tibia (R); 7. tibia (L); 8. fibula (L); 9. fibula (R); 10. tibia (R);
11. fibula (L); 12. tibia (L); 13. calcaneus (L); 14. calcaneus (R); 15. calcaneus (L); 16. talus (R); 17. calcaneus
(R); 18. central tarsal bone; 19. fourth tarsal bone; 20. third tarsal bone; 21. central tarsal bone; 22. fourth tarsal
bone; 23-34. metatarsal bones; 35-39. proximal phalanx; 40, 41. middle phalanx; 42. distal phalanx. R, right; L,
left.

DISCUSSION

2] (Sus scrofa)= F-Al=(Artiodactyla) B X ZH(Suidae)S] BN A< (Sus)oll Fot+=

o], A= 6709 S(genus) 2= W0l A Qlo] W= |0l sigol= Ao YRt <5t
of H=A7} = A 17]. FERER) AARZSoA HjA] = opdE T 71552] wHlj7h A=
FAA L Ao uF FEJAF o 7 oY} 7[EES FHI|= ojF 18] LU 1
A(FEE)IA s 128 o] HAE 7159 SR/RE HA[19], SR ARSAE ol
2,000¢ o]0 & HoF=t] 2] 9] ARG A=A o] Al 1R A A E BTH20]. 5&
B 5o et B2 wig: U554 0] B f-EoA= A9 9% FlEw (R E 21y
U= w O] 7|9} ohduof = WOl AH|E Hof o] HjA 2 S5t ou HlEiA] B
AR A E =571 ol FT12].

2 A9 7}*}3 EXA SEH R #E2ZE2 A2 F23t FEHE HEEo]
AR, =R 9 SEH A4 =49 45.64%F AA st AT A Adrls=
A9 Hl=hA] A5 (757)_“%_‘:er OrA[5], AlF TR Y HR-8(48%) vt L
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H[14], Al S NISRA 9] WA HR-E(13.7%)[13]7 A5 A iS5-5-2 oA gl=h
A9 HH-E(18.1%)[4] 2 X3l A FolA ZEH A=A H7-E(12.9%) E = =%t
[11]. weba] 2 A519] 71t SEA oA 2EH WA #E= A=tA o] 804 Z2EH
A0 & A E ARFotAY 7H5 02 ARSSIAEAE ER1T 4 YA vt FRAY
oA EEH FEW|A HA 7L ARk Bl&o] ulP- ot H e} v]S6htt.
£ A9 M5 7HE] EA A SEH WHAE sfF-s-H o2 v|wsly| Yol Bt
Solztest FEA ] B F%1 B M (Berkshin)E2F opY SIEAA] O] A Z2 2] w2
=2 E vl okt HAA A AL} o HlEfRoA19] & dEZolet X w2 Zo
182 717} 320 mm : 240 mm; 365 mm : 132 mm%=8l TR = 22 W34 7} 750]
P Blsj 2] 36.410]910H dEsHe Asgo|A 50880 TG 62.900]U=
I, & A-tollA A=A -5 2nte] o] FAHAG= ZH2E 49.417} 50.13 0.2 Rl o] six]
wof o 7}t & &= Qlct.
SHH, B AFol|A] W=iR]9] ZAL DR of T AYQl ERE201F Y7t E&(erup-
tion)=] 0] LojA] F 5-7F 9] M7|2 7G5 l=tl[21], WA F-EoA Aot o] F
o] Z20](102.34 mm)= E5H= 5099 A=do] A9 Z0](92.41 mm)=ETh 2 ont, ulgy
A 29 ot 559 A2(9.80 mm)< W= oA 5083 9] HAE(12.08 mm2b)
Hoh G Foch E3h ZujEu ] o] o Zo](5.28 mm)= ZH[HAE ] o] 40](3.91
mm) 2t =T, Rl #E oy sl=iA] A 9] Zujwme] i Z0](9.87+0.74
mm)= 22 E] ) Z0](7.49+1.85 mm)Ett AT FE5= opyf BliEfA] AA|9]
ARt} 2okt o]2fgt Auo| A §& =R 9] Z4- Hl=iA] o o L

SE9 549 wollA] ¥ At E17} QIA[8, 9], f-4 WEHA 9] e} 5]
#o| A ZH(EM)7E T o] Aol = Aol -2 w FHH Aol Q9SS EIsET
[7], & Aol Al sl=fA] 342 oF 5-7F% 2] 7|2 257 59 # HHGE#E)S =] &
et

A= ofF e ARE AlFET ofF WHT BAE 7HE a3 5 oE Azt
9 -yt 804 EEE AT A9 HEAR ERE e S AR g2 9
o] UATH12], HHAE ZA ol FHo| thE opYFo] RS L, oPYZI 7H5Ee] IHl
T AAR goto] A QA7) wiRol] FERte 2= opgE I 7HEES HEck = olETt
[18]. webA] 7Hite] fA o)A SEH S=A]9] Bk op 1A 7153k =HA| Q1A tfgt
FESHARQ] 5= AT o, AR FESL 7SS IS 7HsAdo] 20, A £4 7
S(CERE, BE HEE 7Y A - 3 A7) 49 HiXE 4 ARt W8OoF Hof o]
A710] 49k HA7} 7EES} HlS AR 2551 TH22]. ol A" fAoA dEE A
FEEN 55 FEI A= B AHY BE B2 Q7o) FEAAA Ht ofz 744
BAA 7Hx et BEFA S TA E 4= e, £ Ao 7HkE] SEA A EEH =R
i 2jeof = ojwhw 9] Fg4=2]R] Fo7t ohE QT o BlEfA| o] B Wk £9j9] AFo] KB
£5H 710 = Hol o5 FES 480 o] 83 22 ofd o= gdrt.

ORI | T 5
o

)

S

CONCLUSION
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HE 58 w9 F FAL 975.30 gO & W27t Sk 447/t BHE 528 FoA H
A 9] FA = 468.00 g(47.99%)°1 =0 B 22E] = 20470(45.64%)& F vt o] A
0= SRRIFITE 204719] B=hA] w22k e 3571(17.16%), &8 9471(46.08%),
Qbthalw 2871(13.73%), Sithel® 4771(23.04%)2 A= QUct. sl w o] 24 dAze A

oF 5-75qict. W= 9] wwol A= el Foll fIXFE npFaof 1914l BfA o

;’8_
2 QIR o] EEH .
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