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guts FFURT| g wepy] ¥

N, 3 A, AR’ oy’
\Hrstm A FEZ SR, BB EoTHIE]
RETICIM 2
SEsm BAIE e

2 o B AFE Mo WAL E 245, £4F, 824F 5 o 33T 71 S48 £ 4R
dzl= o] T3t Aot B A1E Y3 27 TEURA 0| TR AEE L BEYE] 9 B3 o]
Zharehs) Ay sk, o, A 14 E g o] v X o] AEE L, o] E X HolA F 9671 BHEEZ A
© 2 AFE Ayt vl 29| St A| A AASE= 27 EA 9] FHl= o] tridactyl, mesaxonic
e o] Hir}=to] FE o] 231 9131 normal digitigrade posture = elevated digitigrade posture 2] 1 3] X4 2
etz 9k uhreko) e straight, tapered and curved digits 5 T3 EAS Ho|n, EEA hallux(R
dreto] ) dAtFo] Ho|7| & st £z+79] A2l EAE Ut I9712E FH ) dEAt= (craw
marks) S 47| 2t & 5= Qltk. Sk, o5, PN E 4 SAFIFFE olR L gleH, 1Y (G2 U E 5
Zr77} tiFEo| ).

FH0: 27, 2R, FH), Webr], AHE

ME

TEUAS 3HL Leuetel A FEZ A S sty o FR5H AbEEh tEE AT
o QojA] AAA QL AR 2 HFo| L} ik, F52 WA= 142 WL} o[ 314 F FFS AR ZAEA
Z 93t 22342 F8 2ot 37) 59| TEAA | HEE AFSAN FELA A2 35S 2
S0, RYPALA|, B35, Hajsr g o), Bo], 32 5 P55 I TR0 3FY 27| FH F
S 3t AF3 AR E AT Eof SHITe R E & 5 Qe PFFA ol sty YA L2 o] R0
BHP L FEo| A ety n5S AFsh=) v ASe AEE &gt SHE WY FEEATEA
52 359 gz =719} dhateke] Felof tigh 2 A A HETE AlFste] F o] dAl=E0] Y¥ Y
TF2L zw A&7 02 Yehd B3 (trackway) S 3-89 B3|, AgZol5 Eahol Bt FejsH
SR G538 & = ok ol oA uf$ F 83 A7 24 ARg-HtH(Norman, 1985).

FEo Ao W3t A= FEAAF 2R & 5= Qe FFY 7], BRA, ol EE, HYPEE, B
ylolot B3y BgF S| Aol FEUT dFA A Hilsd, 59 AL &, ol HiFt I, ITF
o] A4z}, 48], 37M58, A 5 ohRst IAI2 AE T Qlok. Aol el Bi A EQ B3} 59 4%t
228 wodl Yoy FEo| QeE uteldt = 9t o]dt FAEE Bt 38 AAY drtd
p=

ol A= OF 20 I o]Ar] Aol A FBLATEO] AREE L 9lon £ A= wWiohy] HALE
& 8|23 o8] ARAEA HAEHI QIth(Huh er al., 2003). F2 HAEE 35T FFEE 24
F7H 7P wol HAaE . 2R EAF-2 giFEe] 92 Eg(hoof)E 2= B =4F EA=L A== E
& Caririchnium) ] O] 7ot E £59} SIEBARNFA 2HEE T2 5452 ItH(Huh ef al., 2003).
FLFEAZL B TR A 7 SAFL WAL, AAES 48 e T3 2719 LA B
(§%) A}=H(small or medium-sized bird-like footprints), T2 )& 4ZHFEA}=(large theropod foot-

N
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prints) % 12} 71| BHQ)(§-8). 0.2 KR Sck(Huh ef al. 2006). §2H% WA=-L 27], ), BAL 3)

Sl lolA] ThapAle Kol I (Huh er al., 2003), IHFEAA ofe] F59) §2FH A%k Ao FAHD

QIek. olig AL FHHEr} woly 150k 33 2L ofe] Aol LEH S5l thofet S50 TFE
o] WAB S AL Slt,

ol AT hEe] BEsH FFUAT B4 T Woly] IAHEAES BUshe R HA A
E2 E FRUATAY hed] RUBE ST BT chopat Y BRsHo Faw 21o|
Utk ol ATE FHY BN HABT BAS X 4 G 71 2TA ] Aol AR WA
MBS Folof ol] 50| A Boloh S8 JUSA 5 B 4 sl 1L WA Aol B
otk £ AT SIaA] Wety] 42t BRURTo| FHSHA WA A A Bk A2, A of
SR, FE GE OO, e DT stolw A, 13 A e ZeHe ) Mofo] MeEEo) A
=i

T

X]z°ﬂ ‘%EP'}% 35 YA FHIE S4E Yoty vhaat 22 o] o] &=k WA WA= shust
LS ZHA8] sty Zzto] Zhe EAES mlolsl ohg Wl B JUsh B4t erl=EL
712249 FEj} B A EOA of7] = o] Uehd o] Fe A, 18|3 3EE S0 & 4 e TRt
=9 A3 U Fo| FHH R HEHY 53|, thtE 8217 35 UA=S Hia Sidto] vjg4gz o s
HH gl B3 97k siately] tiel] Fuet 2790] 8.5 Hrk (Hwang er al., 2003). ©|HF A7+
A= FEE FEohL WA ST HE A= 7|2 2Q] Aol o] 52 SAsh=| Qo] ofeloflA wE
o] Ao} Wrlete] g Aol mj - & BHEH HLE=TF ?-.ETZ' skt MR YA gt ol52 W
A= ol ot o vlg, Wrlete] mek, Wrlete] £ dlvielo] g, hallux(Re7i2h o] Wk 5ol 2Js) ¢14]
Hr}

TR Felof gist B2shaQl 7]&S BHERE, SRR (heel-marks) T} 2 EA 3} 37 Wi}
ZH(impressions of fingers or toes)2] 4=, 27|, e 12]aL vjFL 1 2jsloiof o} Wbt k4o okdby}
o] Qlout B A tii-2 22 B YL oh= F4FEA S (pes, hind foot)THS 3ol o] 85147 wj&
of erdto]l thth 8- Al Al F ).

f

o

w7}eke] S(Number of digits) : QUIA0 2 28 WAL A A oI -IVH) 0.2 A o]S
tridactyl o]z}l 7|3t} o] ¥l = tetradactyl(47]2] 712}, pentadactyl(57]2] ¥7l2ho] Q17| = b,
didactyl(27§ 9] ¥F712h3} monodactyl(3F 7§2] wl7leh) Wialax ShA]of| A WA= th(Thulborn, 1990).
Pentadactyl @rz}=tof| &) 1 ¥ @7}k hallux 2 8 Eck(Fig. 2a-c).

W7teke] 37| (Size of digits) : ARHA C &2 FF9] Wrkehe MW Wrieo] 713 49 1T, VA it
M W7tk 2o}, M E7keto] 718 71 GebaQl FeiE mesaxonico]2kal 7|&3tcth. hef 714 71 2
7hero] BpZEof Ql= 7KV or V)59 shtahd ectaxonic, Q&) Q= Z(orll) F 3htahd en-
taxonic 2. & 7|&3K(Fig. 2d-g; Fig. 3a-f; Fig. 5).

W71ete] Fell(Shape of digits) : Sh42] WRp=tol| A W7FRE v A o] FEE 2oL, ohst A7) E 2=
o} B2 dylehe 243 (straight) o], Wl 2% sh B 1 o]Ake] dlyleto] BEai5lA| 3]o) & (curved) QL
th(Fig. 2h,i). ojw3t 7399 Wreke F3gt W] 2jzHd(outline) 2= U-shaped3t FEIE 17| = o}
1, T2 A= W3 E(pointed tip)S 2b+= ZHA] A (angular) VAF S Elj(V-shaped)3t FE|S 2H=T}(Fig
3, k). ¥7tEre] o= % WEAt (craw mark)7F A H 7] = Sh=t] 21 Fefjofl w2} long or short, nar-
row or broad, straight or curved, V-shaped or U-shaped 2 &3t}
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KOREA

(A)

Fig 1. Location map showing the study area (A) Hwasun, (B) Yeosu, (C) Goseong, (D) Changnyeong.

shulEHMetapodium) : i35 0] 52 wulco] B s 2 284 (digitigrade) RS Gick. 28
o] &7t} dhutehg o] &3)) A 22 A=A (normal digitigrade posture)(Fig. 5a), 3-g°| Y7Htuhe
o] g3l B3PS 3187 (elevated digitigrade posture(Fig. 5b), Ei= Bhujcty} H1H2] RE2 2188 A=
Z](plantigrade or flat-footed posture)(Fig. 5¢)& & 47} it

+289 o4 7IF

ofelol] WEC] Exolut Wrlete] gl U F BEH FLol 2R (theropod)9t 22
(omithopod)©] 80| T12] o1giX) k& Alolek. 12t o] whet E57} Wl Hof ko] ofe A%
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(@) {b) (c)

(d) {e) (f) lg)

(h) 0] Ul (k)

Fig. 2. Number, size and shape of digits in dinosaur footprints.

(a) Pentadactyl print. (b) Tetradactyl print. (c) Tridactyl print. (d~g) Variation in the length of digits, from extremely
short (d) to very long (g). (h) Curved digits. (i) Straight digits. (j) Rounded or U-shaped digits. (k) Pointed or V-shaped
digits. All the diagrams are based on actual footprints(After Thulborn, 1990).

(e)

(b) (d) (f) g
/’\.[V & / .”’%,\ 13 é\s{} J/—n
B ] A o - k} T\ ) f
) ¥ 2

N \ur” ~ w\jz

Fig. 3. Footprint symmetry. (a,b) Entaxonic foot structure and corresponding footprint, with the largest digit on the inner
side. (c,d) Mesaxonic foot structure and a comparable footprint, with digit III the largest. (e,f) Extaxonic foot structure
and corresponding footprint, with the largest digit towards the exterior(After Thulborn, 1990).

—

<=3
o’

(a) (b) (©

Fig. 4. Overall shape of footprint related to foot posture. (a) Normal digitigrade posture. (b) Elevated digitigrade posture.
(c) Plantigrade or flat-footed posture(After Thulborn, 1990).
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T Stk o] YA E 7hedl 4R S ERdhe 7|1Ee o Pt

Zojo} £ u]§ : $7H7 0] WUXp=-2 2ZMF o B3] WAl ZHo = Zolrt o 7] FEE Fe

Wrlgte] mek : 7bR o] Wrleke Eo] WS tapering) W7F 22 FAE D] WA A O E V-shapedS
e S RS v 274057+& Aete] 229 J B4 717k U-shapedE 2= 9Z4lE B
Ztk. o]2|gk Zol= e QlojA] SAA A G k= M A7l vl o3t Aoz £ 4= Qi vt
71t FollA 53] M wriete] EREoA F1 7h=thst BEe +7-59] Ag3 EFJ2 =2 A7 H
o olof| ¥kt 2ZHF= Rrx F1d o HES BoET f2E 48 22479 UR=FoA 7kt
S HE FHE BT 2% $4FNE 7E=tg A Y G7HEA it

Wrige] £ 7479 WA= ke W EXF o2 27MR0] ARG Wl FaL 7heohgc)
(Moratalla ef al, 1988). o|23t EA-2 7H72] Wrleho] A HS A F 1 Hasr|of uf$ 582 AL A
Algtet. 2y o] 23t 7] o] BEAFS] ofg] 2l o3t JaFS 12f3fof ghrh(Thulborn, 1990).

Wrlete] 35 : $74R9] A9 W M g2 EAJAH 02 3oj#(curved) e o]2gt £
< LMY EFollAl Anchisauripus &} Grallatorol| A 71 £ 4 0 2 yepdtt. 22FRe| A= o]2{3t 3
o x]= Aol gAY oFF u|2sict.

Hallux 9] 83 : Hallux= G5 0 2 =7k70t 4 2ZFRolA Uttt g8 22-FolAle YRta o]
A| gt} =zFRo A= hallux Q] $2|7F gxl=to] SmZo] SubRL; o 58] T ul2 Hofl Yx|sht =
AFe A=Y 5% Ee HFl YT A8 242 (Syntarsus) 9 22 27] FARARFARE= 27t
ot frAlshA T L7pehs whet gHRRof 9)2]3tth(Raath, 1969). R HofA] HH 7170 Wab=o] vf
Fo| (&S Fohe W 2ZARE= BPLFE T4 02 AE 0 2 Fol= AAE FHETHEFig. 5).
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Fig. 5. Comparisons between foot skeletons and trackways( a : theropod, b : ornithopod ).
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ZEURZ L =

0t

2 ASALEY

L

B3t A= 2A U] 7H9] FE(Sitel, Site2, Site3, Site4) | A EXZQ] F-FHA|=o] A2} o] 2|
© 843 S7he] M o] b ol A 7P ER81A AZE T QIckHuh ef al, 2006). Sitel(Level
Lo AFE e F8EA=ES £ 8719 HayFS 7433k UckFig. 6). EPHES T4 = 33U
S0 STRUAR| 72 0|20 6719 28 S22 WPRFL <25 cm), 149 HE 225, 845 1A
A2 1A ot 2% 22 23 FE R} (small bipedal dinosaur: FL<25 cm)E-2] 79 |22 EX
© 2 Fo] 7zo]X|&= Wrtel(tapering digits), Al 7i12] W7F2ho] oAk imprint)S B o3 tridacty] FEf, I
H dh7lEto] Z4 1 Hajof 9loj A £A17 31-S 5= mesaxonic AFE}(Thulborn, 1990)S Urebdich =31 B
PHS A= Wxf=o] AdPHIgFo| tisto] oFE-S 3F31= positive rotation (Farlow, 1981; Thulborn,
1990)9] £42 Bolu] WAL ol gl WoletEe] FHE T SAflexibloyslol WSS TojA 1}

— i

Fig. 6. Map showing the dinosaur trackways in Site1(Level L1) of the Hwasun dinosaur tracksite (Modified from Huh
et al., 2006).
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Fig. 7. Map showing the dinosaur trackways in Site2(Level L2) of the Hwasun dinosaur tracksite(Modified from Huh
et al., 2006).
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Fig. 8. Map showing the dinosaur trackways in Chu-do island(Site3, trackways 1~2), Yeosu (After Huh er al., 2002).

5

Fig. 9. Map showing the dinosaur trackways in Nang-do island (Site4, trackway 5),Yeosu (After Huh et al., 2002).
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Fig. 10. Map showing the dinosaur trackways in Goseong(Sitel, trackways 2~5)(Modified Lim, 1990).
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Fig. 11. Map showing the dinosaur trackways in Goseong (Site 3, trackway 2), Modified Lim, 1990).
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Elhs 54 58 Bojo] 27H50] 202 QA7) Ho] 2 4 9ok AL waiel Zolst 27 M)
UEIUA] ¢hom 7% weh atm52 Ak Yol 4532 H4E 522 AHA e 37 A+
el AldE 7|27} ol 2l A9 EAgTE BYES AR U ARE R oA UERRo] A AF
© 2 metapodium(HlEh) o] X|Hol| &3] R 9= digitigrade gaits(stance)( R34 R3S HoF glon HaY
7Y QHA0) 717he FHR 2 A P e v RS e ool i o) BAS AN

AEENS B3 1242 BEE Bopyl Hyd HSI, HS2, HSS, HS69] total divarication Zko] 212} 89°,
91.2°,93.1°, 103.5°2 H3§H HS3 9] 67.7°Xt} I A YelY dvet Afo] 9] Zho| 34| Yehdth(Fig. 12a).
ol chdst A HEgg x|H-S 1) A Z718H 4= gl 2 uK(Currie and Sarjeant, 1979) & Lo]| 4] to-
tal divarication gto] A1 H o2 A EAS Yetd2 H& B a3t EQJo 2 QA7 E 4= 9l
(Thulborn, 1990). 121 H&i2 HS69) A% 1114 Hl7FelEo] S1HEe| hallux (digit 1) o] B2 o] 7H2re)7]
= 3t BYPE HS3E ol F= WAFE vlst] U] 23 247 B3P (A, B,E, F)2 11, V¥ L7
o] Ssle] MIREO R Flof A A Bo] L TR BA(S 20| Fie] 71Z0] B 4 9lo et 4zt
gt

& =472 QA = 23 HS4 (FL=56.1 cm)2] 7L elevated digitigrade gaitsS Hoj3=11 9Jct Ak
2EY 0 2L wlze] B9 Bo| WRYAL RES Bojol £2Re A0z 91X Bt AAH o
b= ol FXER Ashe] T35 G20 Q142 oY}

Site 2(Level L2)3= Site] 9] AF¥o] 51 WHEI Y RS 220 AT
ok AR S P2 35709 BYPES A5t glor 2ZbRe 4579 Aoz wyHn) o|F 2970
o] HajHo] =27 0] ®aPHo|ch(Fig. 7). Site] 2] =27 WXj=rat P EE= EY o 2= AR Wit Ato]
o] Zto] WA grot W7iet=9] Bt viES HojEt) 12 a Wi (claw)EF o] Vg o] el 2 Bhyleto)
ZH Ui wE 0] 9x)71 ket & B RO A IEZ 02 X4 x5k FEE el EA L HojFET
H7teoll= §7](swellings) T4= tlt](nodes) 2] E& 0] 7-L-of me} Q12|7} Ho] £E B7 Tof AZ3H &}
25 AT ok 2% $ZF(FL<25 em)Q] 7 5 digitigrade gaitsE ©]-8-3F 42 Ro|zgt oj g
FZHFH(FL>25 cm)9] 79 functional heel &4o] Uehbm] Wal=t Zo]7} 50 em o4}l thy =2-72] 7
Qo= 3-8 EI5HR] QR 9t heel-like impression©] HEE| o] vyehdch

Site3(Level L3)= & 37119 =717 2F 3} 30719 25 Wxl2Eo| AF&o| Eh(Huh ef al., 2006).
Site22} FARSH AFEF E| & B oM A] tridactyl, mesazonic condition, digitigrade stance 2] E3)-& W oJ £},
750l 2t BEAA £2) ot VAE S WlRe WEel Exo] QA7 5o wrtetel BolH B
A9A HAo2 e} Sl B Bolr,

Sited(Level L4y SheBBIHA0I WA1E 20241 7P A%o] Sake 2024 Fag A9
A LA = o] A&l "t 17]9] §244F7 BES AlQ3t BE BaFo] +zHRo] BHo|n o] Lo
Al E 25709 BYPF-S AL Ytk Huh er al., 2006). AR H O 2 Site2, 3 F52] 170 AT H A
AolA ZA 2] grovt B2l o) QlojA] 7] 2As 02 Q1gh g0 & 13| underprint®] FE| 2 Fot
U= A7 ot ot o = Stk R0 WAl 9o meEt HhEe] VAIES el 11t
Vi @7j2he] Toj|A] upgZ o 2 ¢4 el EA T Holot

o
ol
%
1%
E_N.‘:
H
[
o
1o

oj%:

A5\ G9) FRUAT ASA AL ALE, W, 5, BE, AFE0| 57 2 elol A % 3,546 0] FHUA
o] 131 H9Ick(3] U ¢, 2002).

O] A% TF WAL AR} FE Ao] Siete] =& o]giEelA] BFUAT| Fxs] AHEHT
of 7)ol 22} $20) WiFo] iR AR YATHI 7S] §215 B ) (Paik ef al.. 2006). THE
AR qRaietel] EH Ba3o] ofs) WAy BE A Bueht g 22Ro] uxiso] U
Hoick. 0] FEUATLE BEacte] =BT AUARIT Yol BAFGOH Vi At
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Fig. 12a. Photographs and drawings of various kinds of theropod tracks occurred from Site 1 of Hwasun(a:HS 1, b:HS2,
c:HS3, d: HS4, e:HS5).
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T} o2 SEAA THEE. o] 29 AMA= A YAl wet sfieke AAERe R 0 979 HEHo)
LTAE 85 m(U|E) 2ol ofF 71 24 EYPF S| W o] 7k 34 4T Hy¥Ro| & ¢
Foll ol-&HUHFig. 8). 'Y= BA FEF AZLE FHEE & i e T 555 Aol 7t
£ EH R SRt et o] EE A sfidtriol e AN 2] A ARl AEAE(Y), Al
do] T3k AFoM FFLAFO HAHAH AE o o] FE0] :=FHrt o] A= FFLoR
FH AR FEstRen] 4R SASSA 4229 A7} AL, SHRE 7HEA] F 2] 8427} Qlck
o] dofl9] MM M= 22 me| £F 27 BYPFAJRFO] EE2 I HEH Y f4F HPHo|
AH U o] 2ol Al A Foll 2A 5719] -2+7 Eaho| WA AcKFig. 9)(3] 7 9], 2002; Huh ez al.,
2003; Paik et al., 2006).

0x

i

14 giges FllA e 22 F5EAT| A Xo s 14T 3H A 7hedH diAR & g
Z A Golt}. BTl FF LA Tl HHE A9 AF A 247 stolH 952 sitat 1445, st
UH, A4, FEhE A R Fott. EY S E3EE 799 LS o A= 2497)9) 24F FFLA
= B, 139719 §24F WA= BPE, 24719 +4F7 WA= BPPSo] Yehta glon o5 By
e ¥ 380099719 3 EA=o] 23HE AR B gt o] 72 Y] FFLARES AER
YAoN| A Auk|71R] oF 6 kmo] AA TEE o] Qlet. 0] A9 FA= F 150 mo]H, oF 2004 =
X 200004748] FBUART 2500170] FRLAZ BALo] AFHT. B SHAo|= 277, 5217, &
7215 S toRRt 259 37)9] 3EIAEE0] AREE T ok 3, RS Jindongornipes kimi®:
Koreanaornis hamanensis 5-°] A E 1t}

525 BZ e §2k5t 22k50 ula) At A 0 2 A AE U okt 2719 Szt WAo] Uyt
Ul E8 Fe 02T Ful2e WASo] A Hh ol oA WAR 4745 WA Wlek R B of
Ye} dhatet 2p=ko] B3 A (plantigrade or flat-footed posture)o] WAE T Qo) whe} 5270 Brlet
ol HEd BEF IEAFo] APsHA =8y glo] 2247 TAFTY] oS & 4 ek 24 A Hol
A EAE 2R Skt ool A EEE 2R A= vt 7R3k (Huh er al., 2001). A2 2
2 7 dA=59] HREYH= FEste Al 79 drtete] #sn M Wriete] 714 71 A& AR tridactyl,
mesaxonic$ WA= FEE B QIck(Figs. 10, 11).

I

o] AH A A FHLH Y7 A5 =F7t YRBIAL ew, 1174 F2lA 20994719 35 LA =]
AEE: o) F 7719 @ 0) FER 4R HPES & Aol o83y E¥E 12 20.33 em) Bt
FLI7H 43S 7R 28 5ol g3l el BYER, kfidolMes 3719 dat=o] BEH ] At
7t IA=59 BEHe s Al 7ie] @riete] H3|o M @7keto] 71 71 A% #|<l tridactyl, mesax-
onicZt YA FeE BQIhFig. 15). RYE2E 10719] 2FUA=FO = o] Roj7] BPPR, 12170 £
AR craw mark)o] FER|A et £217-0] B R dEan, 23 F et A E ol 2w} JlojA
B2 U3 BE&E7 28] FA) Eshek WRlmo] F HEE AL 3 Brola YA dRIE AAEHAY
ti-Ro] Holz] ghe Ak AYTH AAH Q) BPPE o 5310 & BEH =L EUI= 7| AR

HAAT} U £

ah
Site 10141 57} B 1 WA Fehe BASch HS19) Fehe 2 Briete] S w4

www.dbpia.co.kr



Kwak er al. - A preliminary study on the Cretaceous dinosaur paleobiological reconstruction (I) 127

e FE 9] halluxE ZH= tetradactylo|™ 71e-d| Wrteto] 7H4 7] mesaxonicdt FE|E Helch Wyl
7Hex An 7R 3ojA Qe AT lon WESH T2 Zh=t}. Metapodium(‘#uFeh2 A 9] Wrlghe
20t H3Y5= elevated digitigrade postureo]] 717-8 FE|S Wk A BRS AR} H|LEA
(bird-like) 3 Z1.2™ Zoj= 21 cm FZo|t}. HS2+= HS13} B3t & of 7h=thgr 1 71 Wrtes 7ix|
Qlct 183 v A 2 AAHE hallux7}b 3H2ko] Eok B33 HS3%:= tridactyl, mesaxonic © 2 3]oj 2] 7}
28 710, Wlet BE VA Bolt). wlek SR Ro] Awo] 97 gob whufeto] Ba|x] Y elevated
digitigrade posture8] H 32 3}t o] ZFo|A] 71AF & WA}=(56 cm)Ql HS1-4= FA| tridactyl, mesax-
onicshH 431 W7}et SR Eo| B A Bt A Q] BES HojEoh WrFehE U-shaped(URF 2] 253
Hol, V-shaped(VA} 2.9F) 2] 2 oFoj| A= craw mark7} 2T HS5= HS29} H| 28 2458 H O]t hal-
lux7} 2= 2] =c(Fig. 12a).

Site 29} 3] HS6+= tridactyl, mesaxonic 2 2 &A1& 9] W7}k 71211 Q) 11, Eo] MZE3S|t} Craw mark7}
Holn UutA 2l digitigrade postureE Houf S1FEo] 2% o] Ql= FejE 3k Qch 27|+ 2F 25 cm
2 3 ol &3t HS72 2 B2 5] 5 WA=ro|u Al 71 @7Fek(tridactyl)©] X o] L straightd}
1L pointed tip(MZ3H ) 7HA]= Lrteto] TEETE HS8L W F50| U-shapeo|H] H2 72 npzt
7HAZ U-shapedt thA A Q] S H itk W7t o craw mark7} #Hzto] ok 27]= 55 cm= Hi 3
Z+2) 9] Wkzl=to]th. HS9= tridactyl, mesaxonicst I w72to] A51A| 3]oj#] Qlon, elevated digiti-
grade postureE H It} HS10-2 A2 QI tridactylo]m Z 3 straight$t BF7}2to] 3 F 02 F0]31, nor-
mal digitigrade posture®] 2 3-& 3}ttt Heel2 FHZE Z42 H7|(wedge) FES HoFEh HS112 HS7
T} v]=3t FeEjo|y 3o w7 7FR| 2 Ut Site 39] HS12+= tridactyl, mesaxonicd}™ straight3}al
I W2 O~Me] M~V rietEct of oA vty B&S B3t z driehe] Zojl=
V-shape 2] craw mark7} @23l QIth(Fig. 12b).

Site 49] HS13& heelo] UAF FE|E #|3}22 911, mesaxonicd}FAL tridactyldt Y71t Eof HolE craw=
T45F A € 5 Ut Wk Zols 7 A=olH straightdth HS14+= 15 em A= 3719 &8 2H57
Hizlo|n HE0 2 ZH2 V-shapedt F ]S 2=t} Pointed digitE 7}A 1L 212 normal digitigrade &
]S 33 9o} HS15%& tridactyl WA= 2 2 pointed digitE 2|9 elevated digitigrade?] 252 HQIch
HS16& 27 7hociekn o] wash vtjye] Wrleke 7xlul Wietol $lojA Q) stk Heele I,
Vil woleto] Bl s aje] Berg 31 Qlck. HS17 M hebo] ko] 2 ridactyl, mesaxonic?t
HehZ 7P heel & U-shapedt Fe|2 symmetry(ch) 2t mopolch. HSI8S HSISSh RAket Hej& 2
tH(Fig. 12c¢).

o{F

YS1-2 o] A|Gef A U3t tetradactyl 2 Wx}=-2] F5rtof A7FH hallux7t o] "ot W7k 7
I A0 FojA(curved) Yok B2 WES B&S 51 Stk 27]= 27 cmE A E 270 aigitt YS2
+ tridactyl, mesaxonic3t 0|11, heel} toe 2+ UA} HejS sl ot BE5HL 71 Wrier o= VA
FE ] craw mark7} itk YS3+&= heel F&o] WA A= UAL FHjo| L, vt 7718 7H Al 7R &
71o) giAAC R 2o it 11,V ErlEhe] B2 MESH B450]10 normal digitigrade 23S 3}
YS4+= tridactyl, mesaxonicd}™, pointed and covered digitS 7}A| 1 elevated digitigrade posture©]t}. YS5
= heeld} digit 2% V-shapeddt 252 Ho|v, £7F A% Zo]9] dr}ghs 71X 37|= 22 cmZ 48 4=
Zhroltt. YS6+= 7tete] nit] Fej7h 2 BEE WA= 0 2 tridactyl, mesaxonicdh W7kt Eo craw
mark7} 2 Qs Qlch 2 3) HPHS normal digitigrade postureS |3}l Jch HS7= HS49} GALSE B
2 Holupblgo| thA straightdh B4-S HOITKFig. 13a).

YS8L tridactyl, mesaxonic 22 pointed digitE zH=c}. M Wrjeke] HEB o] o] Y| gro} heel
20| Ashl Boi7t m&S kT 9tk 33 cm®] 272 g 42457} W1l Exolth. YSok ARH oz
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Fig. 12b. Photographs and drawings of various kinds of theropod tracks occurred from Site2 and Site3 of Hwasun (a:HS6,
b:HS7, c:HS8, d: HS9, e:HS10, f:HS11, g:HS12).
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Fig. 12¢. Photographs and drawings of various kinds of theropod tracks occurred from Site4 of Hwasun(a:HS13, b:HS 14,
c:HS15, d:HS16, e:HS17, f:HSI18).
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rounded3t FE|E 7} 1 Q) 21}t U-shapedt W7ter 55 craw mark7} THREH O 2R £2k7 24 1
o] 7R53lth B3 ApA|l= drlel B71A] 0] 8-81= normal digitigrade posture©|t}. YS10-2 tridactylo]ut &
7k} shthe] EA o] mjofslet. Eo] WESE(pointed tip) $]o1R W7teh BRItk YS11E tridactyl, me-
saxonicdt WA} O 2 covered and pointeddt 7FH=3l 71 E7FehE 7HA|Y elevated digitigrade 2] X 3§ A1 S
HoZEoh 19 cm®] 2718 Bole 4% 24 Aol YS12+= VAR heeldt W7behs 28 YA C
2 W71} Foll craw mark7} TEE W F7F ol o] Wyt ZH=th. B3 ApA|= normal digitigrade S 5}
1 9leH 22 cm®] A% $ZHReltt YS132 UARY FS 7kehs 7HAH 41 553 - Wrket
< 7HA 2 Qlth. Wt EREE|E VA BeFe] YrtR-E o] WA TH(Fig. 13b).

S

14 Ao +=7+7 FF WA= Pl tigt A= 7129 AR (Lim, 1990)F EHE o]Fojjom A
A| of] ZAM A= FEE Qlste] Ejlo] E7Fs g A= Wdth GS19 WA= 71 71 Al 719 tf A
291 W7FHS 714 tridactyl, mesaxonico| ™ heel F2-2 7H2H|7} S07k VY W7lete] S2jo] fl& o
2 7P @o] ot ik, ke B2 2 FHE kL vk GS29] WA= 33 em9| tiF 2R WA
© 2 straight and pointed tip2 Zb= W7l 7R 2 It} Heel2 U-shaped©]™ normal digitigrade pos-
tureS Helzth GS39) WAL Voshaped®] heel} 231 T WrekS 74 g 4:2he) WATol.
7kt -2 angulardt V-shaped @] craw mark7} 3T 1 Qo] thekeh meko] =7+ 7 35 WAl= §
g7} LhehdehFig. 14)

034

L4

o

A A 2218 BATE A2 AL 53 B2 A 20 cmfele] 28 F2H59] WApRolT). 7hs
straight3F A 7]9] W71ehe 714 tridactyl, mesaxonic3t B2}z o 2 db vhy}eto] E-2 tha V-shaped 2]
craw mark7} 3zho] o} heel-2 V-shaped9] FEjE 7}R) 1L 9101, B PR}LA)+= normal digitigrade pos-
ture 3= & o= QUTH(Fig. 15).

(¥

M
S |

AN
HIE $21R ZEO| TMEEE 24

ot
Jon
HI

SHtT oA AFEEE £215 WA =2] FH= tfFEo] tridactyl, mesaxonicgt FEf(Fig. 16)5 HolH
normal digitigrade posture T elevated digitigrade posture] X 8] Z}A|E Ho]al @)t} Platigrade posture
£ 5EA A AtKFig. 17). E7He] A9 32 27HRE A ASHA ¢, Sy 1 27 7t
A5 71 P straight, tapered, curved digits 5] ThRE Fej o] WAp=o] AHEEH craw mark7}h 2 LE}
gt} 29 162 TRIEoA A HE o8 7H] £/ 45 A FHE BojFs 2otk a7 17,
182 orA] AF3 A= FeE EAEE E73 Aolth. 2dof Bol&= AAY =N &8s 4
F A= FEe vl ohdt FEE e & 5 ek

iy
rhu

TF £E 342 A T8 A EAE gt gA| AL fasket Tad A= -
th. 3% 23 AN E 2579 ZFLLS T Fel(Types)2k £=(Speeds)ofl $lo1A the T2, &
79 FEET B Fa3% gulE Zheth 39 AtlA s A7 SR 45 35 A= el
et AFoln, & o FEE|L AN A7t age & = ek o1& fdl Suiell dAske W7
TELAF A F ¥l HEe, A, A, FP)olA A vl HE A7 5T 55 E3E
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Fig. 13a. Photographs and drawings of various kinds of theropod tracks occurred from Sa-do Island, Yeosu (a:YS1, b:YS2,
C:YS3,d:YS4, e:YS5, e:YS6, £:YS7).
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Fig. 13b. Photographs and drawings of various kinds of theropod tracks occurred from Sa-do and Nang-do Island, Yeosu
(a:YS8,b:YS9, c:YS10,d:YS11, e YS12, :YS13).
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]

Fig. 14. Photographs and drawings of various kinds of theropod tracks occurred from Goseong (a:GS1, b:GS2, ¢:GS3,
d:GS4, e:GS5, £:GS6, g:GS7, h:GS8)(d-h: modified from Lim, 1990).
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Fig. 15. Photographs and drawings of theropod tracks occurred from Changnyeong site (a:CR1, b:CR2).

HS1 HS2 HS5 CR2

wly NP/ \l/

HS14

YS11

b owow o

HS10 6S4

W @ W J?()cm
S5 HS4 6S7 ¢

Fig. 16. Various types of theropod tracks from Korea.
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e
| POSTURE

(1)Normal digitigrade posture

v ¥l

HS10

| (2)Elevated digitigrade posture

oy ly Ny

YS11

(3)Plantigrade postur

o VY

Straight digits Curved digits

3l @V\

\/

Fig. 17. The classification according to characteristics of posture of theropod tracks from the Cretaceous strata of Korea.
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Fig. 18. Type classification according to characteristics of digit length of from the Cretaceous strata of Korea.
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DIGIT LENGTH

(1)Short digits
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(2)Middle digits
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(3)Long digits
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9671l gt TFZ 2 Fefell B3I AFE Al=stsch vl 32 StR| A AEE e 25 =] FH)
+ 0] tridactyl, mesaxonic FE{ L] Aol F£F o|FIL Utk ket Ao TH W7t
(hallux)o] SA#}=|o] tetradactyl 9] bird-like FE] 2] Wx}=to] AFEE7| %= e}, ¥7l2-2 long and short toe,
straight and curved digit, U-shaped and V-shaped digits thoFst Je| 2 AF&0] E|H, heel?] outline F3tF
U-shaped, V-shaped 12] 11 digit7} 2P82 0 2 ®5 dF o] = wjQl B, Z-9-of me} drie Zo 2t
235 21 clevated digitigrade posture®] He) = X5 AFZo] Hick. Eat Wkt Boj = AAHS 2248
o] AL & QA== V-shaped ] craw mark& ¢A] &2l & =7} A3dch.

2 AT 23S T B oA 9 2R T8 digitigrade 0] B8 AHAIE 2= tridaciyl, mesax-
onict Fe|o) 25 WA E0] 38 ol ek WA LoI(FLI7}25 em ]I 43 S7k57} F39)
o, ol= &t o4 FE o] F AL glon, 31/ AFE IR Zo|(FLY7F 25 emo il 8 £24-5771 @ol
LreRdT) d7k2ke] JEjE straight, tapered and curved digits 5 TFF EAL Holo, TEA [ H vl
¢l hallux®zf=ro] Bol7| & gt} 7b72] B4 & el 97128 FE9 craw markE 44| &ot

24 qlr.

#Ael 2

£ =22 AR FA Eaddsty AR E Badd ISAEAEAT o8 AEA BAE
Edth o] =22 20049 TSI T AT 71208t A A YA (KRF-2004-015- C00590) %] 20| <]
& AFE AT ofofl FAE=R-T

A PRELIMINARY STUDY ON THE CRETACEOUS DINOSAUR
PALEOBIOLOGICAL RECONSTRUCTION BASED ON
DINOSAUR FOOTPRINTS FROM KOREAN PENINSULA (I):
THE TYPE STUDY OF THEROPOD FOOTPRINTS

Sekeon Kwakl, Min Huh], Boseong Kim® and Insung Paik’
'Korea Dinosaur Research Center & Faculty of Earth Systems and Environmental Sciences,
Chonnam National University, Gwangju 500-757, Korea
*Natural History and Culture Museum of Mokpo, Mokpo 530-701, Korea
3Depan‘mem of Environmental Geosciences, Pukyong National University, Pusan 608-737, Korea

Abstract: This is a research on the types of theropod footprints from the Cretaceous of Korean peninsula. This
study focuses specifically on theropod tracks and trackways. For this research four fossil sites with well-preserved
theropod trackways in Hwasun, Yeosu, Goseong, and Changnyeong were collected. A total of 96 trackways from
these four sites were examined. The majority of the tracks were composed of mainly tridactyl and mesaxonic foot-
prints, and normal digitigrade posture or elevated digitigrade posture. The digits vary in shape with straight, ta-
pered or curved digits, and, though rarely, the first digit, the hallux, can be observed in some cases. Sharp claw
marks were also easily observed. The tracks from Hwasun, Yeosu and Changnyeong consist of small-sized ther-
opod's footprints with foot lengths shorter than 25 cm, while those from Goseong consist of large-sized theropod's
footprints with foot lengths longer than 25 cm.

Key words: Theropods, Footprints, Types, Cretaceous, Paleobiology
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