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ABSTRACT: A large number of dinosaur footprints have been found in the Cretaceous sedimentary rocks of the
Gyeongsang Supergroup in Haenam, the southeastern part of the Korean Peninsula. In particular, the Uhang-ri
area, located in Haenam-gun, Jeollanam-do, has some very well preserved trace fossils. Dinosaur, pterosaur, bird,
arthropod ichnites, wood fossils and fossilized bones have been observed in this area. Dinosaur footprints were
mainly discovered in black laminated mudstone/shale. Furthermore, a few interesting fracture patterns have also
been observed at this site. In particular, in the section around the big dinosaur footprints, some fractures with peculiar
form, growing radially from the footprints, have been observed, which develop as a ring shape around the dinosaur
footprints. Dinosaur footprints may be recorded in unconsolidated sediments, while fractures are geological
structures related to brittle deformation in lithified rocks. Therefore, it is difficult to understand the mechanisms
and conditions under which fractures and footprints could form together. The aim of this study is to understand
the fracture developing mechanism, paleo-environments and the correlation between dinosaur footprint fossils
and surrounding fractures, based on the characteristics of deformation through statistical analysis. For this purpose,
we measured and analyzed the characteristics of distribution patterns, geometry, orientation, and density of
fractures. The conclusions resulting from these analyses are as follows. 1) There are mainly four fracture groups
developed in this area. 2) The three fracture sets of the four groups were developed in solidified brittle environments
since the dinosaur footprints had already been formed. A fracture group with circular distribution around the big
dinosaur footprints, however, are interpreted to be related with the formation of the footprints. 3) The circular
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fracture group, the curved bulges around the footprint fossils, and the scratches and star-shapes within the footprints
strongly indicate that the dinosaurs’ footprint fossils were formed in a semi-brittle environment that occurred during

a drying out phase of the lake.

Key words: Uhang-ri in Haenam, dinosaur footprints, fractures, deformation, paleo-environments

(Yong-Hyeong Kim and Young-Seog Kim, Dept. of Earth & Environmental Sciences, Pukyong National University,
Busan 608-737, Korea; Min Huh, Faculty of Earth Systems and Environmental Sciences & Korea Dinosaur
Research Center, Chonnam National University, Gwangju 500-757, Korea)
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Fig. 1. (a) Satellite image of the Korean Peninsula. (b) Satellite image of Jeollanam-do. (c) Geological map of the
study area (modified from Choi et al., 2002).
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Fig. 3. Photographs and sketches of the characteristics around dinosaur footprints. (a) and (b) Star marks and radial
fractures, (c) and (d) Bulges around footprints and (e) and (f) Slide marks on footprint sidewalls (Blue lines: radial
fractures, Black lines: fracture sets B and C, Yellow dash lines: slide marks, Black dash lines: inner structures of

dinosaur footprint fossils).
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prints in the study area. These unusual structures and material properties may be due to climatic change - drying

conditions.



636 ey -

TeARL AL 5 AN

1) A0 R MEshe BAEL 1k Hute] 2
A L) o5 5 23 gae waIstA
A e A BaS HelEt o]k 4
A% ek BeSo] B4 S 44 olF
o ghE ol 518-& ojmlate.

2) WA Bge WATE Tl B
v, WA F91) £ol0 2 BY FRAM H He

ZF32 Holk Z0 Hob WA= o] AT B
Aslo] WSS Ao BerET. Eak G4

AR AT EE“; T SA o AV =
7t BAEE RS BT §lof B AFAHolA
e o] olef uig- FARE 712kl o) P4
HAS A o= sfjAHr

3) WA BN 9] o)A WARE U1 T 45
£ Wi g B el 217 el
o 0By EHg nEY 4 9l HER 15
of ek A eide), Wi ay 2eos
HeRHe Sole 8 8 1 B A30] Mol
Hats] e e T4 FARS 2 AT
oz —3HA—]Q1:]- o]_‘: o]a-]b-}- .le?___]-x]‘:.‘}_J }\g}dﬁl-ﬂ
o] B 5 Eo| EHET 72750 ofate] | Ho| =
Zwlo] 38l WA Aol AT 3| LA
71 A7) ool Fe-e A Az},

olefah WA= Bh4 o] Ukt B, £,
Y £ 5 Bolst BAEL WA % TF
wARe] g E BAS] 87 AR Tl 58
3 guolm, o] 5L WAL ST e F
9T ASEATL Sl W 544 FulolA 2
b Thde) B2, Ay, W Sl vt Bt
U BASH B2 AAIBt] THUAT 343}
o Abolo] H4TTAE & o WL AL,
LIDARE- o] 83944591 371404 2412 A
athy, DR FEY BYSH, 7
2 ) 2ol 9% -8 A2 BeEct

AL At

o] ATE $Jte] wFolq A2E HEL 4 =
= sjeksto] 241 Sl EgurETe] IS 22,
71z20) cherst ATARE ABIe 341 815 1]
ATA AR A 02 S Bt Bt o] =8

< BESHA HESHH £2 g F41 o] Fd g
Hit 328 dAPEAE AR BRI o] =2
20128P &= BA st o] 2| ¢S ol =85 A+Lo]
1 (PK-2012-0566), o]0l ZHAIS =itk

REFERENCES

Choi, P.Y., Choi, H.I., Hwang, J.H., Kee, W.S., Koh, H.J.,
Kim, Y.B., Lee, B.J., Song, K.Y., Kim, J.C. and Choi,
Y.S., 2002, Explanatory note of the Mokpo and Yeosu
sheets (1:250,000). KIGAM, 1-45.

Chun, S.S., 1987, The Uhangri Formation: Sedimentary
facies and facies associations. Master's Thesis, Seoul
National University, 1-201.

Chun, S.S. and Chough, S.K., 1995, The Cretaceous
Uhangri Formation, SW Korea: lacustrine margin
facies. Sedimentology, 42, 293-322.

Huh, M., Lee, Y.N., Lim, S.K. and Hwang, G.K., 1998,
Research Report on the Haenam Dinosaur Site, Korea.
Chonnam National University Museum - Chollanam-do
- Haenam-gun, 491 p (in Korean).

Huh, M., Lim, S.K., Yang, S.Y. and Hwang, K.G., 1997a,
A prelomonary report of Cretaceous dinosaurs tracks
from the Uhangri Formatuin, Haenam, Korea. Journal
of the Paleontological Society of Korea, 1-16.

Huh, M., Lim, S.K., Yang, S.Y., Paik, K.H., Chun, S.S. and
Cheon, D.Y., 1996, Research Midway Report on the
Dinosaurs Site, Uhangri, Haenam. Chonnam National
University Research institude for Basic Siences,
Chollanam-do Haenam-gun, 40 p.

Huh, M., Lim, S.K., Chun, S.S. and Cheon, D.Y., 1997b,
Research Report on the Dinosaurs Site, Uhangri, Haenam.
Chonnam National University Research Institude for
Basic Siences, Chollanam-do Haenam-gun, 117 p.

Kim, C.B., Huh, M., Cheong, C.S., Lockley, M.G. and
Chang. H.W., 2003, Age of the pterosaur and web-foot-
ed bird tracks associated with dinosaur footprints from
South Korea. Island Arc, 12, 125-131.

Hwang, K.G., Huh, M., Lockley, M., Unwin, D. and
Wright, J.L., 2002, New pterosaur tracks (Pteraichinidae)
from the Late Cretaceous Uhangri Formation, SW
Korea. Geological Magazine, 139, 421-435.

Hwang, K.G., Lockley, M.G., Huh, M. and Paik, L.S., 2008,
A reinterpretation of dinosaur footprints with internal
ridges from the Upper cretaceous Uhangri Formation,
Korea. Palaeoecology, 258, 59-70.

Lee, Y.N. and Lee, H.J., 2006, A sauropod trackway in
Donghae-Myeon, Goseong County, South Gyeongsang
Province, Korea and its paleobiological implications
of Uhangri manus-only sauropod tracks. Journal of



202
oL
o
L]
o
=
oo
0H
0
nE
>
J
tolr
=
-
rII
=2
nE
1t

the Paleontological Society of Korea, 22, 1-14.

Lee, Y.N. and Huh, M., 2002, Monus-only sauropod tracks
on the Uhangri formation (Upper Cretaceous), Korea
and their paleobiolgical implications. Journal of the
Paleontological Society of Korea., 76, 558-564 p.

Lockley, M.G., Kim, J.Y.,, Kim, K.S., Kim, S.H.,
Matsukawa, M., Rihui, L., Jianjun, L. and Yang, S.Y.,
1998, Minisauripus-the track of a diminutive dinosaur
from the Cretaceous of China and South Korea: im-
plication for stratigraphic correlation and theropod foot
morphodynamics. Cretaceous Research, 29, 115-130

Son, J.D., Yoo, H.S., Kim, H.Y., Ko, M.J., Cho, D.H., Koo,
J.H. and Kim, S.G., 1980, Geology, geochemical and
geophysical exploration for the Cretaceous strata con-
taining oily shale in Haenam and Mokpo area. Bulletin
of Korea Research Institute of Geoscience and Mineral
Resources, 21, 1-51 (in Korean).

Song, J.Y., 2010, A reinterpretation of unusual Uhangri di-
nosaur tracks from the view of funtional morphology.
Journal of the Paleontological Society of Korea, 26,
95-105.

Thulborn, T., 2004, Extramorphological Features of
Sauropod Dinosaur Tracks in the Uhangri Formation
(Cretaceous), Korea. Ichnos, 11, 295-298.

Yang, S.Y., Lockley, M., Lim, S.K. and Chun, S.S., 1997,
Cretaceous bird tracks of Korea. Journal of the
Paleontological Society of Korea, Special publication
2,33-42.

E 3020139 12¢ 20¥
A A 20139 12 20Y
AArEEY ;20139 129 319



	해남 우항리 대형 공룡발자국 화석 주변에 발달하는 변형특성을 이용한 고환경과 단열 생성원인 해석
	요약
	ABSTRACT
	1. 서론
	2. 연구 지역
	3. 연구방법
	4. 우항리 공룡발자국 주변에서 관찰되는 특이 지질구조
	5. 연구지역에서의 단열발달 특성
	6. 토의
	7. 결론
	REFERENCES


