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Hyun Joo Kim, In Sung Paik, Jeong Eun Lee and Min Huh, 2008, Bird footprint fossils from the Upper
Cretaceous Jindong Formation at Hogyeri, Masan city, Gyeongsangnamdo, Korea : occurrences and
paleoenvironmental implications. Journal of the Geological Society of Korea. v. 44, no. 6, p. 729-745

ABSTRACT: Diverse types of bird footprint fossils were found in a small area (less than 400 m°) consisting of
the lake margin deposits of the Upper Cretaceous Jindong Formation at Hogyeri, Masan city, Korea. The bird
footprints occur in the thin-bedded and interlaminated fine-grained sandstone and siltstone-mudstone. Sauropod
dinosaur tracks and small invertebrate trace fossils are associated, and polygonal mud cracks, symmetrical and
asymmetrical ripple marks, and evaporite mineral casts were observed in these deposits. They suggest that bird
footprints-bearing deposits were deposited on a dry mudflat. The bird footprint fossils at study area were classified
into three ichnospecies based on the size and morphology of the footprints. Koreanaornis hamanensis (K type
tracks) range from 1.9 to 3.4 cm in length (2.4 cm in average) and from 2.4 to 4.4 cm in width (3.0 cm in average).
The average divarication angle between digits II and IV is about 119° (90-140° in range), and the length/width
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ratio is about 0.81 in average. Jindongornipes kimi (J type tracks) range from 3.3 to 7.2 cm in length (5.6 cm in
average) and from 3.7 to 8.5 cm in width (6.4 cm in average). The average divarication angle between digits II
and IV is about 138° (103-163° in range), and the length/width ratio is about 0.79 in average. J type tracks usually
display vivid heels and hallux impressions. However, digit impressions are separated due to the development of
subtle heels and hallux impressions are occasionally absent. Web-footed bird tracks (W type tracks) range from
4.0 cmto 5.4 cm in length (4.8 cm in average) and from 4.7 cm to 7.3 cm in width (5.3 cm in average). The average
divarication angle between digits Il and IV is about 122° (100-144° in range), and the length/width ratio is about
0.9 in average. W type tracks are similar to Hwangsanipes choughi in size. However, webbed footprints of the
study area are different from Hwangsanipes choughi in the aspects of the absence of hallux impressions and curved
inward digits I and I'V. Web-footed tracks of the study area are different from previously reported webbed footprints
in Korea in size and morphology, which suggests that W type tracks are a new ichnotaxon. K type tracks are the
most abundant at study area. In places it is difficult to identify trackways of K type due to their high track density.
The abundance and high density of K type tracks at study area suggest that trackmaker of K type inhabited in group
at an area or had a higher level of activity of a few individuals. The cooccurrence of diverse bird footprint fossils
associated with small invertebrate traces and dinosaur tracks in a small area like Hogyeri fossil sites is unique in
the Mesozoic bird footprint records. It implies that Hogyeri dry mudflat was one of the vital ecosite exploited by
dinosaurs, birds, and invertebrates during the draught season like as in recent Savannah area.

Key words: Cretaceous, Jindong Formation, mudflat, bird footprint fossils, web-footed bird tracks

(Hyun Joo Kim, In Sung Paik and Jeong Eun Lee, Department of Environmental Geosciences, Pukyong National
University, Busan 608-737, Korea, Min Huh, Faculty of Earth Systems and Environmental Sciences, Chonnam

National University, Gwangju 500-757, Korea)
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AN ALA= 344 Mehl (1931)7} w|=-2]
2 thFERGHolA F 22 B 113} Igonotornis
mcconnelli2 Y 0], 1981 7fLichol|A B
H Aquatilavipes swiboldae (Currie, 1981)%} 19863
o2 e Lol A EI1H Yacoraitichnus avis (Alonso
and Marquillas, 1986)& B|&3}o] 22 Eo] 5=,
UES EZFZE ofA|opERt of e} ul=a} uthE
23 Bo|RY F A AAZeR Iy, HuEy
Atk(Matsukawa, 1991, Tomida and Azuma,
1992; Shuonan et al., 1995; Lee, 1997, Azuma et al.,
2002; Coria et al., 2002; White et al., 2001; Lockley
et al., 2004; Rihui et al., 2005; Lockley et al., 2006b;
Zhang et al., 2006).
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D= Uhangrichnus chuni®} Hwangsanipes choughi
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EF3oME U= A HauEgleH
(WA, As=x, 199), e 24+ 943899 IF
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3.Deokmyeongri,
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1] Hn | e | ot W
(Yang etal., 1995) Formation Cretaceous
Sinsudo, A Haman Middle
2 (K.mseaxc:::eg(r)‘oe) gncomisyars] Formation Cretaceous
Deokmyeongri, Jindongornipes kimi -
3| ocS0seong, ., | Koreanaornis hamanesis FJ"“"‘"?Q Upper
Lockley stal. 2008, | Goseongornipes markjonesi ormation Cretaceous
- S Koreanaornis hamanesis ¥
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Fig. 2. Bird ichnospecies reported in Korea. A. Koreanaornis hamanesis (Kim, 1969), B. Jindongornipes kimi (Lockley
etal., 1992), C. Uhangrichnus chuni (Yang et al., 1995), D. Hwangsanipes choughi (Yang et al., 1995), E. Ignotornis yangi
(Kim et al., 2006), F. Goseongornipes markjonesi (Lockley et al., 2006).
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AES2 AN W] B stds
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2007). #| Paik and Kim (2006) 44 3E29]
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Lockley et al., 1992; Lockley et al., 2006a)°] 2I1%
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0x
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2 Hetth
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S| A7} 81~80Ma (A3t 9], 2005)=2 A|t
=5 v AT W] A 9%
o] FA el k= A ES 1S o) 253
O] A= wje}7] 7] AL 2 AT

AFRA G2 A= A 3T WA 24
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O W oV} oht &S AFY, SR 552 B
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A=o], BYolx= T EA =L AgAt=o], C
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2, w214, 2001; Paik and Kim, 2006).
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Fig. 3. Geological map (Kim and Kim, 1963; Choi and Kim, 1963) (A) and location map (B) of study area. Overall view
(C) and plan map (D) of study area. Dinosaur tracks occur in A & B zones and bird footprints occur in B & C zones.
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Fig. 4. Stratigraphic sections of study area.
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Aot} BFYoA = S EA=IA o] AEH U=
], S8R TE SX% B A E oA Aol &
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Fig. 5. A, B. Etched rock slabs of thin-bedded and interlaminated fine-grained sandstone and siltstone- mudstone lithofacies.
Lamination (A) and ripple mark (B) are observed in this facies. C, D. Thin-section photomicrographs of thin-bedded and
interlaminated fine-grained sandstone and siltstone- mudstone lithofaceis. Micrograding (C) and subparallel orientation
of intraformational mudstone clasts to the bedding plane (D).

Fig. 6. Sedimentological and biological records at study area (A zone: A, B,D,1 & J. Bzone: C, E & F. C zone: G, H &
K). A. Dinosaur trackway. B, C. Ripple marks. D. Polygonal mud cracks. E. Incomplete lenticular mud cracks. F. Ripple
marks preserved in the upper deposits containing dinosaur track. G, H. Small invertebrate trace fossils. Polygonal mud
cracks (arrow in G) and bird footprints (arrows in H) are associated. I, J. Evaporite mineral casts preserved in the mudstone
layer. I. Bipyramidal casts (arrow). J. Rhombic casts observed in thin-section photomicrograph (arrows). K. Petrified wood
fragment.
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kimiol™, 2] 3t FF+= el AFoez B
== 22477 e Aol o] AtolA=
714 HYF A2 K, J& R W IRz o=
T2t 7]&st ek B3 ASE LA 7|
B A= 1719 B3P}t CH oAM= 6749 &
P do] FRl= Ut

4.1 K8 2XAI= (Koreanaornis hamanesis)

K% YAp=2 o5 S5ollA A=, a3
oA 7P SAIHA AEEE R o= Al 73 7H
gl 7F¢ 2717F ATH2 ™ 8, E 1). Bt A= 20|
=24 cm (HY 1.9~34 cm)o]a A= 22 30
cm (H9] 24~44 cm)Z Zo|Re}t Zo| ©§ It
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Wp

Lp: Length of pes

(Lp) : Maximum length of pes including hallux
Wp: Width of pes

Da: Divarication angle between digits Il and IV
H L(I1): Length of digit Il

L(ID: Length of digit Il

L(IV): Length of digit IV

Lp

(Lp)

P: Pace

-

Pa: Pace angle

S: Stride

Fig. 7. Measurements of bird footprint and bird trackway
(modified from Thulborn (1990)).

St a7k ARSIZEE Bt 119° (MY 90~140°%) o]tk
g7k ARSlZES iR 110~120° Ale]olu, 7+
130~140° H9IE Hol= Zlo] Takdr}. Kg It
= AFEA7FE YehtA] grot £3] BojAA b
2 3(2% 8A), L7 (hallux)o] F35HA LEht
€ A= S5 gom fiii Al 719 drkEnt
Uepdth 7k halluxzh E815HA] Uelus A$7t
o} ol= FojA Ui H 8C). Y2 E7t2&
T A= Yehdoh(a1d 8D). W 1= &
Ao sto] Wrlet 19} A7l IVE &3] iy &2
TR Holw, o= Wyl 1194112 Apolzkal w7}

737

o I3} IV E] AS1Z}e] Hfol7k A 98 % 714 27
Upehdths HolHE o 4= QIEHE 1). A7 o]
A BAE AT 5 A AR R} o} B
712 FH el Yehbs A9E 9IeH2d 8B). K3
e £5) 49 RA2ERY AETR0} 4
whlm|( 13 8B) 7K W Wit 3 Akt

o] §RHOINL 470 majlo] T YITHEE 2,
2% 8A). 2E A2l AL 4 cmolA 2AL 7
em 71X ek, BE 72l HA 6 amol4 2
A= 13 em7AA) UrEhdth A 7k 140~150°9]
W9lE Zrtt Bado] wet zke) S ol
o7 Ui A BALE| o9l Ao 24T
ok mEA) RYRG A AL Ao BE Aejk
17 verd Rol, LA RAme At F
R Aot BARL Mol A9 WAo| gk
©2 FojA et A9 glow], nauere o
& AP 0 2 Upehdth(a 11).

4.2 18 WXI= (Jindongornipes kimi)

HE AR S04 AgEE T EX=2 A
FA G KF WA= th o2 LAsHA AHEE
£ Fo= 37] HollA KE IA}=1} 5] Fio]
HoHE 1). Bt SR = dol7k5.1 em (MY 33~
72 cm)o|H, YR} ZL2 6.4 cm (H$ 3.7~8.5 cm)
2 53] dojir} Fo] ¢ A4t halluxZ} Y=
7 1 do| 5 Z35HH B 7.0 cm o 2 ZHT T
Ak ket Apolzke: B 138°(H 9] 103 -1637) 2
W2 Ao| EAoln, 7+ IFEX| 7t gn|star Wt

o "ol A A ek A9 lout ohE weE

Table 1. Measurements of bird footprints at study area

Number of Range
T measured footprints (Average) Ich .
ypes chnospecies
Lp Wp Da  AI(VII) A2(IIIV)
Bzone Czone (cm) (cm) ) ) ) Lp/Wp
1.9-34 24-44 90-140 34-83 30-103 Koreanaornis
Kpe 19 6 o4 G0 119 (56 63 981 hamanesis
33-72 3785 103-163 2381  50-109 Jindongornipes
J type 12 21 G0y (64  (138) (61 an 07 kimi
W tvpe 4 3 40-54 4773 100-144 4573 52-77 09 Newweb-footed
yP 48 (53 (122 (55) (67) : bird

* Lp=Length of pes; Wp=Width of pes; Da=Divarication angle between digits Il and IV; A1(II/IlI)=Angle between digits

IT and III; A2(ITI/IV)=Angle between digits III and I'V.
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Fig. 8. K type bird footprints of study area. K type tracks are identical with Koreanaornis hamanensis. A. Trackway of
K type footprints. B. Dense K type tracks (arrow). Mud cracks are associated with bird footprints. C. Curved hallux (arrow).
D. K type footprint showing pointed claw. Small invertebrate trace fossils are associated.

Table 2. Measurements of bird trackways at study area

Types Zone P (cm) S (cm) Pa (") Number of tracks  Orientation of trackway

J B 15-16 26 135 6 280
J C 10 18-23 145 9 2

J C 16 30 180 5 240
K C 4.5 8.5 145 5 321
K C 7 12-13 150 13 3

K C 4.5-7 9-10 140 8 280
K C 4-6 6-9 140-150 12 348

* P=Pace; S=Stride; Pa=Pace angle.

ok hallwrh F35H Urehbs A% S4olth(@ Mol A9 WAFo] e%o 2 FojA ekt 3
2 94, 9B). hallux= AAMo|AL 3loj4 Uehdt 9% glom(a 90) Wl Alelzbe] Atk Aat
(TH9A, 9B). F2 HEX L R LEGHHB R BolSk A9E BATYT [ WAFS KY ¥
ol 3 Wl e WESTHIY 90). R WY A FAFEB) ASTR 1S W 42E
N1& 402 vt A4 mebg Holul, WA THI 9D).

S} I AOIZES W7bet I IV Aboizbel wla EA o] ol 3709 Baydo] SA=|gIrhE 2,
2o} 1 Aol A £ F /M ATHE D). BYGS 1 9C, 9D). F& Azl FAL 10 cmelq 27
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ZE DM 22| F2of #ely| ASEM

+ 16 cm 7HA] e BE A= A= 18 em
oA A= 30 em7HA] Uehd ). A5 22 135~
180°9] W L1E Zt=tt. o] gk Kol vlsf N =
Al e, ol A=Y 27171 B 2 AL
nEa & o Fg Aud AR AR G4
Hegof upet 242+e] S H gho| Aoz b= AL
Hadro] xlolel Ao R 2t Beulske K
P v FR] 2 thas ARER 0 2 Uepdrh(T| 11).

43 W8 HX}=t (Web-footed bird tracks)

AFA oA 7HE AA 4bEEE =R
ke 1L, @7t I IV Atolof] B2 A=t
o] LeRks o] S4Jo]m] wokeh I (hallux) & #2
A gF=th( 29 10A). B4t A= dol= 4.8 cm
(H9] 4~54 cm)o]r WA} £ 53 cm (HY 4.
7~73 cm)E Zo|xEt} Fo| At} Wrtel ARSIz
B 122°(48 9] 100 ~144°)0]CHE 1). T Bz 28
© oEsie, WE Wle o] th Wbzt u)3)
23, Wole S 71202 ok HligAolth. W
Y MATS KY WA 2] 27 RHEE
B HET2} A AHEETHE 10B, 100).

S} e AT P HELA) e

v

Fig.9.]

0

LA MEAS 3 ¢ A S aEEH ofn| 739

AR e Esel AL 4%, 5
Uhangrichnus chuni®} Hwangsanipes choughi (Yang
et al., 1995), Ignotornis yangi (Kim et al., 2006),
Goseongornipes markjonesi (Lockley et al., 2006a)7}
BuEo] 9y o] 7kt Hwangsanipes choughi=
3717} 7V 331 Uhangrichnus chuniol] B|3) W7}
2 Atole] 247t AH, hallux7 WeL= Aol 5
Aolct. Uhangrichnus chuni += Hwangsanipes choughi
RS W) 2] 2ot 2% S22 F7 e
U hallux-2 2= R] ¢k=t}. Ignotornis yangi=
Hwangsanipes choughi®|| B38| 27]|= 221 hallux
7} 2 vepdtt. 18] 31 Goseongornipes markjonesi=
Z7|HM = vE 22T s AR 3h 7
=0 22 Holl S3jaL slujahA| vhEd 7 e
o] lth= Ao S4oltk

ARG W D=2 F7]9F oA tha
Huwangsanipes choughi€}-f-AFl| 2olut, halluxe] &3
2 LERA] a1 Bt 119FIVE] Eo] B0 =2 $lof
A B e gk E8 7Aoo Wi u
Rpe: ufollA] ofn) 1 AT} s LA
shsymh 2710 el oAl tEr. ok 2291}
gl o] o] ARt spafo] o] sl v gl

e Y 3 4 S (
type bird footprints of study area. J type tracks are identical with Jindongornipes kimi. A, B. Hallux impressions

are well preserved. C. Trackway of J type footprints (arrows). Vivid heels and hallux impressions are usually displayed.
Mud cracks are associated. D. Trackway of J type footprints. K type tracks (arrow) and small invertebrate trace fossils

are associated with J type bird tracks.
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AR FU 7Rs0] GhES ARt
5. E9| 9 A=

ATFA A B v BAE] F2o] EaEsh=
AR o] AESelA B AT o] 4%
HAch LA S o] Mg E = ASS HEAE
WA AEAT T o] o] GFo= WESHL Qe o
Apolth, o] SHAHE BauIn o AR UBA L] 24
e HEse= Eﬂﬁﬂ‘}iﬁt(ﬁ @ w1, 2001;
Paik and Kim, 2006). =3+ ARG NdR}= A=

SR s B3] AETE, 9E
FE NAE Sol R 1T, Ek op 2t RS
=9 AET= 3RS o] AEH U |
£ AR SH o] X7 7159 T ol
HaegolM P8 Ade SEsh= Aol
ATAHo A AbEd IR SH S FE 2 3
71 whek Al 7, S K3, J8 L WE dA=oR
TEE T W] AEFAE Al FF TR
=1, & Koreanaornis hamanensis®} Jindongornipes ki-
mi (Lockley et al., 1992), Goseongornipes markjonesi
(Lockley et al., 2006)7} AFEE= A S Z HIilE o]

=

Fig 10. W type b1rd footprlnts of study area. W type tracks are characterized by web-footed tracks. W type tracks are simliar
to Hwangsanipes choughi in size. However, W type tracks are different from Hwangsanipes choughi in morphology. A,
B, C. W type tracks (arrow 1 in A). K type tracks (arrow 2 in A), small invertebrate trace fossils and mud cracks are associated.
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Ut AFAHRI ' vhA] 2A | AN BEE=
K& 22}=-2 Koreanaornis hamanensis©]| 3j&d-stH,
J& UL Jindongornipes kimiol sjg3tck. o|<}
A AFAGANN = WE TR 2297 A=
APEA}= shajo] LA F I o] A2 o] ZESo
A B8 vk7} Q1= Goseongornipes markjonesi =
FEHISE 7100 olA AE T2y A7)0 1A=
Huwangsanipes choughi®} A8 o] JA] o
A= T Aol S Helth A2 24 A
hx}b=t 34448 Hwangsanipes choughiol| A THEwl=
hallux®= UeRR] =t} TE=8F Hwangsanipes choughi
of ol Wlet lisk IVe] o] Qo2 Fofd
FHE HolA| eh=tt ol ol AR oA
AT 229 AT S BT A AR
Fedoll sl ar2js] Hotopd AL 2 o

r

e
4
#7et.

QTR o] AT S B K BATo] 44
Aol Herem, THEOR 3T W $o= At
FHUHE 1). 53] Kg wAe WAES} B
Uk, ol KR A THE Aj5o] 224
of NAJBI%E THs Aol £t B S U
o] ¥l A o} B WA TS AOE o
AZH(Yang et al., 1995).

EQE ATFA G IR S F SEIA T
A= (T 4), 2PN KY TA=2 3 S5
AA AEEH P JE A= 2 BE S
oA AFEE o Tha AT uiER Q] FE HH
=27 Kg EAf=o] et 3k S04 13
o] Uehhs Z9E glen, WE 818 K
o WA= b Uehdek, K3 2= g
o] o2 SENA A4 A AtE =
Bl didt olfi= A dou F=2 A7), ¢
A B o] AF 9| 5 T3 HH s A2R oA
ZthLockley et al., 1992).

MR 244 4S9 B3 CH oA =
T Zhol| o2 TR A= sh o] LAIsHA v
ERATEAY 3= 49 dzl= 314 Ak 5739 At
ol AT 4= Uk EZF7F e AEA= 3
A9 9= BT 97t o wol A==,
o AFIREO 2 A ANZF A A HE £ 9] Ao
AU MAPE A2 B2 2fe] T AT

A 24 WA N4 HESTL, B3 T 1

N

i)

HSEOIM LT MeR= 3t ¢ e R O8EH ofn) 741

7+ A7} 7L A= 34 o) AFEEE 59
B2 g2 4o FUstod, o] e A2 ST 9
0|7} gl 222 o AXITh

AFA N = F 770 A= BPdo] &
1=} o] 7h&H] 47l K& EA}=o]aL 37]=]
3 Ao sttt o] R dE-S ohakt ekl
A AP o 7 bS] o] F81g HefdS HolR|=
e Aoz Yegth (3 11). A= s ak=
2] d7A Y 827 A RYEY B¢
= TR IS Hol=|, E¢hA 9] ik} B3
H 9| HeFo]l A A o2 FH3PstA vehtes Aes
HUHom(Z ¢, 2002), o= FA F5E°]
S wet o] F7E A2 A I

ATR G2l AFEL THFHAE o]AF Y F
S0tk T3t oA AXSH Grrt w3 H 2403
BAUE ANt FHEE HAER AREE o=
wjol7] 2550l WA HEFE WA=o] AEE=
AL AR S0 ANXSHe AL
Z(Cohen et al., 1991), o|H3sF A=z 0] Wty
A5l B2 8 TA=mL A= Fo] REE
T A 8 & AR AAXI EIF AR Y A
A= S FAHFFEY 7|07 A=} &3]
W o] 23t FAFFTEY AEF2E FA EA

< = AE9] Holrt 2 vhgt R A FE0] A4
Fe AN Stz A A ol FHFFTEY] S5
o2 Q8 AfdA=So] BEER] Al FEE A
U 28 5SS 7R E A E ] 32 AARRIT
AA = oFQoll A A=} FHFFES HEF
250] A2 HAel LA SH4E Bels A
% Qo B 9= BEo] AR 4o ol )
&9 2% 7k e kgt Bl o)
Ao A= A 21413 b AET} Ado] At
Z5 ot o] 3t AL Cohen et al. (1991)0] A|AgH
2e)4 9ol B A4S B5o) o8 ApAto]
APEYS THe A YR,

Cohen et al. (1991)2 SQHA oA H XLU4-E Z
258 ue) nEYe 7hasty, 9T 7t
+ XUFE HF5E A=Y BE2Y2 SRS
AABHAT AiHH 2 BeHGIN W 2L ARE
2 wAo] nEur BHEhE oY A5EE A
=9 BEVNFAO o, kATt 1T X2 &
P HE HFTE WA= A HERH, &2
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Fig. 11. A. Rose diagram showing the orientations of dinosaur trackways and crestlines of the ripples in the Hogyeri fossil
site (Hwang et al, 2002). B. Rose diagram showing the orientation of bird trackways at study area.

250 EHdle tiF AFs=Y A= BHEV}
5Ao] &2o0] Cohen et al. (1991)9] AT1E E3f &
A=tk AFA oAM= ST SR
o e AEH T HIF o]50] &2 FENA FAl
o AFEEHAE Fou A4S 71 FA7L gkew,
A2 o] TS H O E u|Fo] tiyat 4
I35 YA BEgo] 7P F2 SkATt <l
At oA HEE Aoz sjad 4 ok o]2gt
AHE TFHE ojdg Yo s SAE A=
3 AFEAISY A R BRI EAS SeliM=
I }Ich

Sy Faliet Aol BEsh= #elr] A5
A= Tt A= sH4 o] AAEEHJUTHIH 1,
a9 2). A 7keHl A AR RE AEUET =
2 Aoz A A AFA] 7H12] 9 S0l A

T A 279 IR 34, = Koreanaornis hama-
nensis@} Jindongornipes kimi, Uhangrichnus chuniz}
AFSET (Y, FoF, 1998). A2 BT B
A WA HELE S F24 ool oA w55}
I Q= ol FE olF =, ol o] gAl
otdd] x| doi7] 9] F2FdeolA =Hd
A|So2A, EHA s 9] dhdo] §lat £4]9] 7}
Ao 971 A ZFE A o2 o] WEstHA B
&5l sl HEzREo] dolgd AL A =S
7L, 1978; A4S 2], 1983; Choi, 1986). A
AFA| 7HE] 9 AdAl= 3H S HA] dubaQl ¢
S S Roent

7HE] A 92 Tt AdAl= 2k o) g 2| Ho
A At oA SAIE] 293 fAME Hol
u, AR A S i ke HETE T
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S0 lolA Zpo 7} Qlat, Bt opy gt AT A=
o] QlofA e tha 2ol 7L Qlek. 7HI e 3k
O AR} BHA2 AR GFA| T ESHAL Yl B2
A o] etof| A A=t Bhafl, ARGl 2AY A
F3Y A= A2 gFo= Udske Al"AL
A} o] o] WAL W A 2] o)A o] fofl A
AHEE 7 E o] ARl 3HA ARESolA= A
Tz, HEFZIL 7S REEY S A2 9 AdRE
= 32 AETE, SEHFEEY E4 1 gE
B2 a7 FAFFEY BEFEIT 5] St

A IR 3H-2 7HzlE] fhekE-o A
A= Ao H|sl W= HojZltt o] F 2o 7FAY
Rl A Y] ARE W= Aol FA| ZF A9
Zrol2 M52 iAot B3 at 22 54l o)
Al 7]11% Ao = AZtsl B 4= Jlok L2y = Y
oA 4t BT 7P & PR 32 B
Koreanaornis hamanensis®|gl= A< 12 o 2
20 A2 WEE A5 440 T Fol7] wrk
= 7il4ol 71Q1E R T Aol o HE Aoz of
ARIT. E7F A 7 BB QolAe] Fol
of ApaA shje] mazelo] sjo] Eat RS w3
& A0 oA,

AFA| o] Thake Fo) LA BHo] A2
T olo} W FRUART RARE R HEFE
7} 4, Ut g o) Exo] AL A
2 o) A Aj5o) Azt 7150 BL uhAl]
$Ja 2] Rlo] B8 FolgkAc), Bz o)A
o RHZFEL Ho|2 sjo] YA Ho T A4
SRS 75AS AN Holth Bt ohiet g

1o 1o

HSEOIM LT MeR= 3t ¢ e R O8EH ofn) 743

A ) FE BN AZ T2 PeE Kol 4
WA Bh40] A2 E T, 0|9} § BEUAT Y
H2g R JETESC| W AEHE AL Sl
et wloly] £7] 572 W50 o AHAA]
A0 ApahkeA T o] Az 4715t A But
ohUet 38, 191 FHEEE 5 Tt ABE0)
HAIBHE A EZHAE 12) 0249 B S HeS
AR,

AT AR SHe] Batel Sy BA
AT 7he] et A2 Ao e Bavt
B -2 X5 gk o) AL Skt A4
Hozw Fash FAY ALAT SR AL S0
ko] Fi Zolet. E ATA o} o] FL T
ZHWA °F 400 ', 1% 3D)ol A ThoFet HeEjE
oliz AP BHlo] B AHEEE AL AAAA
oRE ER 9ol o] RS 2 A, T Ak
o4 tharet Aol WA A4S BEREL oln]
she Ao, woly] A ko] AAlSHE A9
%] thpA S HolFi Aotk BAle) AU 3t
AR el AP Bhal 0] & Stte) 42
B FAC] el A B d
ARA A7 e RSt 27443l 7|80]

2 AR AAKI.

AL A}

o] Qs FakslAlh 472 AR (KOSEF
RO1-2008-000-20056-0)2] x]|do] ©Jaf o]=ojg o
o olof| ZAIERT o] =&Y 7|2A R ° &

S
Sl
;,.\5 Drought season
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Dry mudflat

Fig. 12. Summarized diagram of the paleoecological environment of study area. Hogyeri dry mudflat was one of the vital
ecosite exploited by dinosaurs, birds, and invertebrates during drought season like as in recent Savannah area.
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