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2014, The value of the Busan National Geopark’s geosites and geoheritages: a case study focused on geotrail.
Journal of the Geological Society of Korea. v. 50, no. 1, p. 21-41

ABSTRACT: Geopark is a new system for development of the local economy through conservation, education,
and tourism that is an area of scientific importance for the earth sciences and that has outstanding scenic values.
The Busan National Geopark, composed of 12 geosites, was certificated by the Minister of Environment in
November, 2013. In this study, we discussed value and significance of the park based on the study of some
geoheritages, especially focused on geotrail courses including the Nakdonggang estuary, Songdo peninsula,
Taejongdae, Oryukdo-Igidae, and Geumjeongsan. Various estuary landforms and sedimentary structures are
scattered all over the Nakdonggang estuary geosite, which is the nation’s largest present delta. The Songdo peninsula
geosite, located in the Dadaepo Basin which is a pull-apart basin, provides a basis for the interpretation of tectonic
setting, deformation history, sedimentary environment of the SE Korea in the Late Cretaceous. The Taejongdae
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geosite has a variety of coastal erosion and uplift landforms with a high tourism value. Furthermore, geological
structures and sedimentary features with a high scientific and educational value are discovered in the site. The
Oryukdo and Igidae geosites have a variety of geoheritages related to the Yucheon Volcanism in the Late Cretaceous
with later coastal erosion landform. Lastly, the Geumjeongsan geosite located in mountain area has gorgeous granite
weathering landforms. All the geosites show the geodiversities and have been posted on previous research papers
or used in academic purposes, so that their academic values have been demonstrated. The Busan National Geopark
also has a significant advantage of urban geopark in accessibility to the geosites through public transportation,
well-equipped education system, and tourism infrastructures in Busan metropolitan city. The inhabitants can thus
develop the local economy by preserving the geoheritages and nature resources and participating in the geopark
operation. Consequently, the geopark will play a leading role in satisfying diverse demands of recent tourism as
a successful urban geopark.

Key words: Busan National Geopark, geotrail, geosite, geoheritage, geotourism

(Karyung Kang, Hyeongseong Cho, Sunwoong Kim, Moon Son and Jin-Seop Kim, Department of Geological
Sciences, Pusan National University, Busan 609-735, South Korea;, Hyun Joo Kim and In Sung Paik, Department
of Earth and Environmental Sciences, Pukyong National University, Busan 608-737, South Korea)
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Fig. 1. Overview map with distribution and characteristics of geosites and their geoheritages in the Busan
National Geopark.
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Table 1. Summary of geoheritages and infrastructures in the Busan National Geopark’s geosites (geotrails).

Geosite .
(Geotrail) Type Geoheritage Infrastructure
wetland restoration Eulsukdo Information Center
Present (Holocene) offshore bar Eco Center
Nakdonggang . . mud flat Memorial Park
Sedimentation .
estuary Estuary terrain beach Experience Center
y dune Southern Point Bird Observatory
sandbar Amisan Observatory
basaltic lava flows
Dadaepo Formation
Late Cretaceous 1gglmbr1te (dacitic tuff) Songdo Information Center
: . shingle beach (present gravel yard) .
Songdo Sedimentation e Outdoor rock and mineral
. . rhyolitic dike swarms o
peninsula Volcanism . . exhibition
fossils of dinosaur egg nest
Coastal landform . Amnam Park
calcrete deposits
normal fault
conglomerates and chert clast
strike-slip fault
flower structure
orbicular hornfels
Taejongdae Formation
notch
slump structure
Late Cretaceous sea cliff Taejongdae Information Center
Taejongdae  Sedimentation sea cave Yeongdo Lighthouse

Coastal landform

wave-cut platform (terrace)
shingle beach (present gravel yard)
chlorite vein

composite dikes

syn-depositional dike

marine potholes

andesitic dike

Natural History Museum

Oryukdo-Igidae

Late Cretaceous
Sedimentation
Volcanism
Coastal landform

tuffaceous sedimentary rocks
volcanic breccia

hornblende megacrysts-bearing dike
copper mine

marine potholes

Oryukdo Information Center
Oryukdo Skywalk
Dongsaengmal Observatory

Geumjeongsan

Late Cretaceous
Plutonic rocks

Granite weathering

landform

block stream
Geumsaem (gnamma)
inselberg

tor

Geumjeongsan Information
Center
Geumjeong Mountain Fortress

AL 5o v A 2
o] A4 Aol FART Fasih E,
BAE e, nSA I8 wERtd e 7t
Aol et FFHAQL BIE7L o] Fol Aok s, 2|
AR BT 7HXE SOl A aftdes A
g5l7] 913t A S = (geotrail) oF -2 IS A
s 750 Qlojok it B4 S7HA| 2

< A 954 5, SENkE, HiE Y, 5 &-0]7]

2o ==
J_Ea-m‘

PSR FY

o, B4k 570
A4

7R

1A Y 2y

5ol

of Qlowl(E 1; 17 1), ez
A4 0 2 e AZolet. o AeAE BAL
T A derge] Bxsks 14 9 %)
BGAFS 0.2 AT ofel A}, EREAL 1)

B2 AN, o2 HigoE 1A
B Ro] BEske 284kt 7 74X thef o)
sha Btk oldl AT AT B A AT

A g sl AAFHYZT} AL
gagol tsiA=



SA FIREBA RYHAe AR T4 ADHYRE Fhoz 25

9] WA DBTS, WET BFL2IY AL, EY, F500 9 B R AAZT A
A WEAE SOl BEotol AU BRA  AYTUORY mkS T /| 2ARE BEE 5
o3 ¢PgA el 2o] wgo] B AOE ||t 9l Rolck

Geumjeongsan

INDEX MAP

AN
¥ Busan
South Sea National Geopark P
-

Legend

|:| Alluvium

' Biotite granite
- Hornblende granite
Je2s8] Gabbro

§ Rhyolitic porphyry
Rhyolitic tuff

|:| Rhyolitic rocks
Rhyodacite welded tuff

Rhyodacite volcanic breccia
- Tuffaceous sediments
- Andesitic rocks

Tagjongdae BB Andesitic volcanic breccia
E Dadaepo Formation
@ Dacitic rocks

— Fallts
==uus |nferredfaults

duabosjeq
sajluelg)
esynbing

35°05'N

SN0ddejaI) e

dnoug uoayan,

Fig. 2. Geological map of the Busan National Geopark [compiled from Son ez al. (1978), Chang et al. (1983),
and Cho et al. (2011)].
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built in starting point of the geotrail courses. (B) Notice attached on the information centre. (C) Interpretation
panel for spectators built in the individual geoheritages distributed in the geotrail courses. (D) Interpretation
leaflets provided from information centre.
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Fig. 4. Nakdonggang estuary geotrail. (A) Detailed guide map with distribution of the geoheritages and
infrastructures and subsidiary information of the geotrail course. (B) Nakdonggang Estuary Eco Center. The
center provides various informations about the geology, topography, and ecology of the estuary to visitors. (C)
Bird observatory installed in the center. (D) Electric cart for visitors served from the center. (E) Nakdonggang
Estuary Experience Center. The center runs special programs such as experience of mud flats, observation of
delta, offshore bars, migratory birds, and so on. (F) Amisan Observatory exhibits the informations about the
geology, estuary, and history of the estuary. (G) Ripples and pellets (insert in left-bottom) developed on sand
beach (Dadaepo Beach). (H) Offshore bars seen from the Amisan Observatory.
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Fig. 5. Songdo peninsula geotrail. (A) Detailed guide map with distribution of the geoheritages and infrastructures
and subsidiary information of the geotrail course. (B) Deck facilities built in the geotrail course. (C) Outdoor
exhibition of rocks and minerals. (D) Panoramic view of the upper Dadaepo Formation and overlying basaltic
andesite (lava flows). (E) Close-up of irregular scoured and flame-shaped contact between the basaltic
andesite and the underlying tuffaceous sandstone. (F) Massive dacitic ignimbrite layer between the upper and
lower Dadaepo formations. (G) Cross-stratified tuffaceous sandstone with volcanogenic clasts. (H) Rhyolitic
dike showing sharp contact and flow layers. (I) Fossils of dinosaur egg nest in purple sandstones. (J) Calcrete
deposits in purple siltstones. (K) Chert clasts (arrow) in conglomerates. (L) Forest path representing coastal
ecology in the Amnam Park.
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Fig. 6. Taejongdae geotrail. (A) Detailed guide map with distribution of the geoheritages and infrastructures
and subsidiary information of the geotrail course. (B) Panoramic view of the course with infrastructures such
as the Yeongdo Lighthouse (black arrow) and the Natural History Museum (white arrow). (C) Close-up of
orbicular hornfels. (D) Slump structure in the tuffaceous sediments (Taejongdae Formation). (E) Strike-slip
faults showing flower structure in the tuffaceous sediments. (F) Uplifted notch (arrow) formed by undercutting
due to wave erosion. (G) Wave-cut platforms (terraces) showing a deformation and uplift history in the
Quarternary, SE Korea. (H) Shingle beach composed of well-rounded cobbles. (I) Composite dikes composed
of felsic (FD) and intermediate dikes (ID) in center and both sides, respectively. (K) Well-exposed andesitic
dike in the tuffaceous sediments.



S0 FINESHS KEBA DR J: NPELRE Aoz 33

A1 Bol 1 m e]e] & 74x)wiA oF 30 me)
o7t AAEE 54 WAk ehaleraetuo] b
by, deje] Ware et At Wsks 5 A
2] ohuo) wrEopg A HolZrH 1Y 6))

34 QEZ-0|7ICH
Sre) AAolRt SR PR B AU
ARG S HEL FAFAA YT §EE
S5H MO, Sl RE AR A&}
), S, $24, B4, SHH0R Bk
Ao uhelom TAEle] YK 7A, B). 05
S o §7E W A SUSE SISl ot
shizteen §9 W BAY, S T AT
LI Rel $-818 2 eo] HAslo] EoiRe
H, 9RE AR glH F718 ShlRe} Hxet
& 2papabgo] osiq AAE Aoz delA ct.
o] B2 OF 128 W A7 Sk Ak 5412 o]
SuA Qa2 AdElol ot ¢4 o]
wrereh o) AR e neh shwo] Pajggol o
W Aol AR Ao} 4 4o o) Yol
BejEgch. B4, g0z o3 Held 45
F3) A5 20 A A (SR 7 A
©on, olejgt Tpgo] S-glo] WEERA A 05
=9] mgo] 27 Ao Btk SYA7I7t 9l
O LR L EE LI
©FE-o]7]) TRE F Zo] 47 km, 284
FoF 2417} 30802 $EubEs) o] ]3| v]
2 71 SO (2R 7A). 98E P70l 914
ol A Aghgzel et et 2%
WSk glom, Qhd o] FRAA T
L 05w GATgT A WS WAkl BAY
AN ESo| wheislo] It 70). FRAAT 2
Aol ©HE 27kl 9Art AX|H o] glo], B
Eo] 9 m Qolo] UxHe W2k o} Soj7h ot
4218 F8) WAL 37 m ot o) obhat A
Ho| B&S YA 5 YrHLY 7D). 27tol92
HE o] HEg L fEAS BT 05w A7
< AT 4 gom], il e Aghe] o=
W RS wlEe Set £y WAL WY 5
oIt LEE golTU BE| HAPHL uety
SHE7L S SHUE el Wolu 7]
ofat GAFE] HHLSI(EALS), WBAY, Xnhute) 5

r\l
i

Kl

-

=)

¢

ok

P
file

s

o] FHE o|FIL Yt 7A).

LEEHYEE AA o7t BRI A EE
AL o 2ute2 P, s, T4 52
WHYAE T ol YT 4 = ol B, °f
FoME o71H sigkutiell A Aajshe thdet o
FREES I wEst AT + Y= AP
F7ol 2= gt ofgmigg Aud, szt
Ao 2 o] Fof ] T A W T2 Y E
M=ol FEsl ek (1Y 7F). S+H=2 A
7 4] cm, 210110 cm W 2)¢] H27] 2 drgsta g
o, sigtel @A e w=g ofux|of o &
23 Aoz AE Aoz siadct Al
o] {2 A-go] it oA FAHE E
TEE FU A el 23] veh, S|
o] Afolle wlad = Holt}. o] E/TPES
A THIASAE Ko7 & s, T4 HA
o 2L w2t PAH e THEAETE
2], shtzkEebo] HAHo 9ol B olF
o] FFLAR T FEE

ol7|tf AEeYR ] SN =t dEAY
7] wirE A2HRE A AU ES] F4
T o5 Bs] 13t sfATARE & 4 Stk o
TR GEg wpeh HEF AR &% 99.9%
9 5ol WA= o] A LRAIEE] FE
TEE 77 3 AEE 9] ARk A
A 21, |qH] 550 m, o] 380 moj| o|EFH o1} ]
T2 FFE o] A= EARE ol glrk o]ojA] 1t
Ehbs o)7|th o] a4l EE AR mh=o] HAjag
& WA o= Sl 2 H o] Sl o= A 8
Y] A o] shme] o8] YA E T o F
Azko] 715t s EEo] SAL R EHo| 1
Ehd Aol (™ 7F). BF9| A FE2 1 5Hvt
siokel Mk glof ol o &0l e H utst
o, o]7IHA F 9] T2 S/l =& H o] Sl
wHAE0] 34 T=& A AP £ 5 ek 3l
A Ay Aot 29 3RS E-5 WA
EEE o R UskL Sl 49 w4
dHlS T = ATHE 76). de] F22m
Helols, E4A 02 2 em Welo] ZH4 AR
ChEFo 2 sk Aok

ol7|tf Ul SHHEEE AYAE daketE~
HiAlo| B shitzt e ot stk 4710 =4

Rt it ofye




34

N
o
al

S A A Y| FEA 2=k ok HYRY
oA o] T HAo] HFPAQl mgo] EErt
(I 7G, H). ¥4, 57} @2 o]Fo|7l FA%
127 m&] F5o)7h X o] o], 3Feteh L, a2
ol D7 115 optEL] uPH R 5 TRt St

P|H S5 B

Deungdaeseom, Gulseom, Songgotseom, Suriseom,

Intermediate dike

Tk
Ho
I
Sl
oz
Jt:
o
0z

=4 A8 QL3S P 2718 A= o7
gtz ol & 2 432 AAKI

35 EM

—_

AR AT ol A= oF 3001 7] AF

Volcanic “§#*
breccia ¢
-

Tuffaceous
sediments

—

Fig. 7. Oryukdo-Igidae geotrail. (A) Detailed guide map with distribution of the geoheritages and infrastructures
and subsidiary information of the geotrail course. (B) Panoramic view of the Oryukdo (from left to right

Solseom and Bangpaeseom). (C) Oryukdo information

center in the geotrail course. (D) Oryukdo Skywalk in the geotrail course. (E) Marine potholes on a wave-cut
platform. (F) Sea cave formed by erosion due to wave and current. (G) Intermediate dike bearing hornblende
megacrysts intruding volcanic breccia. Close-up of the hornblende phenocrysts is in upper right conner. (H)

Tuffaceous sedimentary rocks forming sea cliff.
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Fig. 8. Geumjeongsan geotrail. (A) Detailed guide map with distribution of the geoheritages and infrastructures
and subsidiary information of the geotrail course. (B) Geumsaem (gnamma) formed by long-term weathering
on granites. (C) Tor formed by intense weathering related to vertical and sheeting joints. (D) Panoramic view
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(F) Block stream formed by an accumulation of boulder and angular blocks.
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