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Abstract : This study investigates Quaternary geological sites within Korea's national and
UNESCO global geoparks, focusing on their academic, conservation, and sustainable
utilization values. A total of 264 geosites were surveyed across 16 geoparks. Among
them, 139 sites (52%) were identified as related to the Quaternary period and categorized
into nine types based on geological formation processes and features. The study
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highlights the predominance of sites linked to fluvial, lacustrine, and deltaic processes
(24.5%) and volcanic activities (22.3%). Quaternary-related geosites not only serve as key
records for understanding past climate changes and sea-level fluctuations but also
contribute to education and geotourism. This study emphasizes the need for
multidisciplinary research and systematic classification to enhance their utilization and
conservation. This research provides fundamental data to support future expansion and
re-certification of geoparks and promotes a comprehensive understanding of Quaternary
geosites as a nexus of environmental change, human activities, and geological heritage.
Key words : geopark, geosite, Quaternary, geological heritage, geotourism
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Figure 1. Representative geosites of each type. (a) Type 1: Noodle Rock
(Ullengdo-Dokdo). (b) Type 2: Baekuiri Formation (Hantangang
River), (c) Type 3: Shell fossils of the Seogwipo Formation (Jeju), (d)
Type 4: Nakdonggang Estuary (Busan), (e) Type 5: Gosu Cave
(Danysang), (f) Type 6: Jebudo Island (Hwaseong), (g) Type 7:
Deoksan Neodeol (Mudeungsan), (h) Type 8: Maisan (Jinan-Muju), (i)
Gochang Dolmens Site (Jeonbuk West Coast).
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Table 1. Revised classification system for geological heritage types (Kim et al, 2022).

The abbreviations in the table represent the following m: mineral, r: rock, s:

structure, 1: landform, e: erosion, d: deposition, ¢: cave, k: karst.

Ma(lpnrocca(::sgé)sr)les Sub-categories (Products) Code tgi};p(:ulcll]y
- Mgtamorphic minerals such as graphite veins, peridot, garnet, m
1. Tectonics and spinel, and ruby
crustal Metamorphic rocks such as fault rocks, schist, gneiss, and
deformation r metamorphosed sedimentary rocks Ir
processes s Faults, folds, and joint set 1s
1 Graben, horst, mountain rages 11
. Lava (basalt, andesite, rhyolite, etc.), pyroclastic rocks (tuff, or
. volcanic bomb, etc.
IZD.rO\ézlscsaer;lc s Columnar joints ' 2s Type 1
1 Lava tubes, caldgras, lava domes, lavq plateaus, cinder cones, 2
tuff cones, tuff rings, maar, clinker, pillow basalt
3. Deep and m Minerals such as iron, carbonate, lithium, tourmaline, etc. 3m
shallow igneous r Plutonic and hypabyssal rocks, mantle xenoliths 3r
processes s Veins, dikes, sills, laccolith, batholith, volcanic neck, stock 3s
4. m Minerals such as calcite beef, dolomite, uranium, etc. 4m
Sedimentologic-s Sedimentary rocks of major marker beds (including
tratigraphic r sedimentary structures) ar Type 2
records of earth Unconformities, syn-sedimentary deformation structures,
history s seismic structures (e.g., clastic dikes) 4s
fﬁf‘é?é‘;;l}?gr:f Body fossils, trace fossils 5 Type 3
6. Fluvial, e Waterfall, gorge, valley, river cliff, corrasional cave, pothole 6e
Llaecltlasitcng?oilel;lses d Delta, alluvial fan, wetland, floodplain, river terrace, oxbow lake 6d Type 4
7. Cave and c Limestone cave 7c T 5
karst processes k Sinkhole, doline, karst, uvala, terra rossa Tk ype
e Sea cave, sea stack, tafoni, wave-cut platform, marine pothole 8e
8. Coastal - -
processes d Inteljtldal zone, sand or gravel beach, sand dune, lagoon, spit, 8d Type 6
marine terrace, tombolo
r Glacial deposits (moraine) 9r
9. Glacial s Glacial striations, patterned ground 9s Type 7
processes 1 U-shaped yalley, kar, talus, block stream, wind hole, 9l
cryoplanation surface, ect.
10. Mountainous
erosion Aand scarp, tor, menhir, natural arch, tafoni, ect. 10 Type 8
weathering
landform
11. Meteorite r Meteorite, tektite 11r
impact 1 Impact crater 111
mines (including concentrators), historic area, natural gas seeps,
12. Others museums, quarries, (hot) springs, tunnels, seismic records, and 12 Type 9
ecological sites, high moor, ect.
siaw HE 5 ulE ReHE WekE olsfiste 2020). ol¥1 A9 FAL 1) IY AEFLY
ol 5% 7]Edo= E+sta, Al47] #H A AAYLE ZAMSHY Al47]et HHAE AAHA
AP L s, AL, s 5 54 & £ AEsty, 2) AABA FH4E o4& &
Foz2ot FAFE A= AAo|H(Bae et al, d B/E &% A47] ARG LY AAAC
2013; Choi, 2016: Hong, 2018: Jeong et OJE|S 1&5fo], 3) 3129 X|AFYof] ==
al., 2017. Ki et al, 2024:. Shin et al, A47] TH XAHAO R|&71=35 &84t
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Table 2. Classification of Quaternary geological sites in national and global geoparks of

Korea.
No. Quat. Geosites Gezlgoeglc Lithology Type (code) Products
Ullengdo-dokdo National Geopark (2012.12.27.)
1 [Songinbong Virgin Forest Quartanary |Nari Tephra Fm. Type 9 (12) Ecological sites
2 |Jukam shingle Beach Quartanary |Breccia, trachyte Type 6 (8d) Gravel beach
3 |Samseonam Seastack Quartanary |Trachyte Type 6 (8e) Sea stack
4 |Independence Gate Rock Paleogene Tuff Type 6 (8e) Sea arch
5 |Three Brothers Cave Rock Paleogene Basalt Type 6 (8e) Sea stack
6 |Jeodong Seaside Walkway Quartanary |Basalt, trachyte Type 1 (21) Clinker, Pillow basalt
7 |Dodong Seaside Walkway Quartanary |Basalt, trachyte Type 1 (2r) Lava
Turtle Rock and the Natural
8 |Habitat of Juniper Growing Quartanary |Trachyte, phonolite lava|Type 1 (2r) Lava
Wild
9 [Noodle Rock Quartanary Trachyte Type 1 (2s) Columnar jonints
10 [Mushroom Rock Quartanary férdeaSth rock, lapill Type 1 (2s) g?flflgis;fr;ésion
11 |Hakpo Beach Quartanary |Trachyte, tuff Type 6 (8e) Sea cliff
12 |Red Soil Cave Quartanary |Tuff Type 1 (2r) Sea cave
13 Taeha Seaside Walkway and Quartanary |Trachyte, phonolite Type 1 (2s) Columnar jonints
Daepunggam '
14 |0ld Man Peak Quartanary |Phonolite Type 1 (21) Volcanic neck
15 |Needle Peak Quartanary |Trachyte, phonolite Type 1 (21) Lava dome
16 |Elephant Rock Quartanary |Trachyte Type 6 (8e) Sea arch
17 |Yongchulso Spring Quartanary |Trachyte Type 9 (12) Spring
18 |Albong Peak Quartanary |Trachyte Type 1 (21) Lava dome
19 |Bongrae Waterfall Quartanary |Trachyte, tuff Type 4 (6e) Waterfall
Jeju UNESCO Global Geopark (2012.12.27.)
1 |Sanbngsan Mt. Quartanary |Trachytic rocks Type 1 (21) Lava dome
2 |Yongmuri Beach Quartanary |Tuff Type 1 (21) Tuff ring
3 |Suwolbong Quartanary |Pyroclastic rocks Type 1 (21) Parasitic volcano
4 |Columnar Joints Quartanary |Basalt Type 1 (2s) Columnar jonints
5 Eg?g];ﬁ;ﬂs of the Seogwipo Quartanary |Seoguipo Fm. Type 3 (5) Shell Fossil site
6 |Cheonjiyeon Waterfall Quartanary |Basalt Type 4 (6e) Waterfall
7 |Udo Island Quartanary |Basalt, tuff Type 1 (21) girc;s;ﬁfhvgé:iio'
8 |Biyangdo Island Quartanary |Basalt Type 1 (21) Cinder cone
9 |Seonheul Gotzawal Quartanary |Basalt Type 9 (12) g(ozsvlofi?gl sites, Lava
10 |Gyorae Samdasoo Quartanary |Basalt Type 9 (12) g(;ziflcal sites,
11 |Hallasan Mt. Quartanary |Basalt, trachyte Type 1 (21) Shield volcano
12 |Seongsan-Ilichulbong Quartanary |Tuff Type 1 (21) Tuff cone
13 [Manjanggul Quartanary |Basalt Type 1 (21) Lava tube (cave)
Busan National Geopark (2013.12.06.)
1 |Nakdonggang Estuary Quartanary |Alluvium Type 4 (6d) Delta
2 |Taejongdae Cretaceous |Taejongdae Fm. Type 6 (8e, 8d) \(/:VOa,isrgt?éJ? rprlaaifc;rm
3 |Jangsan Mt. Cretaceous |Rhyolite Type 7 (91) Block stream, Talus
4 |Geumjeongsan Mt. Cretaceous Granite Type 8 (10) Tor
5 |Baegyangsan Mt. Cretaceous ?g‘ﬁgfsniirgk:nd Type 5 (7c) %ﬁﬁg%{fr cave,
Cheonsong UNESCO Global Geopark (2014.04.11.)
1 |Giam Cliff ‘Cretaceous Muwangsan Tuff Type 4 (6e) |Cliff
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Table 2. (continued)

No. Quat. Geosites Gezlgoeglc Lithology Type (code) Products
2 |Yeonhwagul Cave Cretaceous Juwangsan Tuff Type 4 (6e) Paleo-cave
3 |Yongchu Gorge Cretaceous Juwangsan Tuff Type 4 (6e) Gorge
4 |Yongyeon Falls Cretaceous Juwangsan Tuff Type 4 (6e) Waterfall
5 |Jeolgol Gorge Cretaceous Juwangsan Tuff Type 4 (6e) Gorge
6 |Jusanji Resevoir Cretaceous |Juwangsan Tuff Type 9 (12) Artificial reservoir
7 |Cheonsong Ice Valley Cretaceous |Andesitic rocks Type 7 (91) Talus, Wind holes
Incised Meander at .
8 Banhhojeong Pavilion Cretaceous Sagok Fm. Type 4 (6e) Incised meander
9 |Baekseoktan Stream Potholes |Cretaceous lligik Fm. Type 4 (6e) Potholes
Juwangsan Tuff,
10 [Noruyongch Valley Cretaceous Dogyedong Fm Type 4 (6e) Valley
11 |Dalgi Spring Site Cretaceous Cheongsong granite Type 9 (12) Springs
Gangwon Peace National Geopark (2014.04.11.)
1 |Dutayeon Precambrian |Gneiss Type 4 (6e) II}Clsed meander, Old
river channel
2 |Yanggu White clay Quaternary |Soil Type 9 (12) Historical area
3 |Daeamsan Mt. Yong-neup Precambrian |Quartz syenite Type 9 (12) High moor
4 |Soyanggang River terrace Quaternary |Alluvium Type 4 (6d) River terrace
5 [Naerin River Pothole Precambrian, Gneiss, granite Type 4 (6e) Pothole
Cretaceous
6 |Hwajinpo Quaternary |Sand Type 6 (8d) Lagoon
7 |Neungpadae Jurassic Granite Type 6 (8e) Tafoni
8 |Gogungugok Jurassic Granite Type 4 (6e) Waterfall, Pothole
9 |Biraeam Cliff Cretaceous Quartz porphyry Type 7 (91) Talus
10 |Yangui Stream Wetland Jurassic Porphyritic granite Type 4 (6d) Stream wetland
. . Tor, Groove,
11 |Yonghwasan Mt. Jurassic Granite Type 8 (10) Gnamma
Mudeungsan UNESCO Global Geopark (2014.12.10.)
Cryoplanation
1 |Sinseondae Cretaceous Mudeungsan Tuff Type 7 (91) surface, Columnar
joints
2 |Deoksan Talus Slope (Neodeol)|Cretaceous Mudeungsan Tuff Type 7 (91) block stream
3 |Jigong Talus Slope Cretaceous Mudeungsan Tuff Type 7 (91) block stream
4 |Mudeungsan Wind Hole Cretaceous |Mudeungsan Tuff Type 9 (12) Wind hole
. Cryoplanation
5 |Jangbuljae Cretaceous Mudeungsan Tuff Type 7 (91) surface
6 [Baekma Ridge Cretaceous |Mudeungsan Tuff Type 7 (91) Talus
7 |Saeinbong Peak Cretaceous |Dogok Rhyolite Type 8 (10) Tor
8 |Uisangbong Peak Cretaceous |Micrographic granite Type 8 (10) Tor
9 |[Simujigi Waterfall Cretaceous Mudeungsan Tuff Type 4 (6e) Waterfall
10 |Hwasun Dolmen Welded Tuff |Cretaceous Jangdong Tuff Type 9 (12) Historical area
11 (S:i}tlgnghmdong Clay Mineral o oternary  [Soil Type 9 (12) Historical area
12 |Damyang Gamagol Cretaceous ?sceljiangsan volcanic Type 4 (6e) Waterfall, Talus
13 |Damyang Wetland Quaternary |Alluvium Type 4 (6d) Stream Wetland
Hantangang River UNESCO Global Geopark (2015.12.31.)
Cretaceous, . .
1 |[Samtong Quaternary Granite, basalt Type 9 (12) Spring water
2 |Jeongokri Ruins soil stratum |Quaternary |Clay, sand Type 9 (12) Historical area
3 [Soisan Mt. Quaternary |Basalt Type 1 (21) Basalt, Lava plateaus
4 |Jiktang Waterfall Quaternary |Basalt Type 1 (2s) Waterfall, Columnar

joints
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Table 2. (continued)

No. Quat. Geosites Gezlgoeglc Lithology Type (code) Products
Bidulginang Falls and Waterfall, Columnar
5 Meonguri Gorge Quaternary |Basalt Type 1 (2s) joints
6 |Pocheon Auraji Quaternary |Basalt Type 1 (2r, 21) |Pillow lava
7 |Jaein Falls Quaternary |Basalt Type 1 (2s) ;/(\)liar;[;esrfall, Columnar
8 |Baekuiri Formation Quaternary Baekuiri Fm. Type 2 (4r) Ungonsohdated
sedimentary layer
Eundaeri Planticular joint and .
9 Fold structure Quaternary |Basalt Type 1 (2r, 2s) |Basalt, Pillow lava
Columnar joints,
10 |Songdaeso Quaternary |Basalt Type 1 (2s) Valley
Basalt, valley,
11 |Daegyocheon Basalt gorge Quaternary Basalt Type 1 (2r, 2s) Columnar joints
.. . .. Columnar joints,
12 |Imjin River Columnar joint Quaternary |Basalt Type 1 (2s) River cliff
13 |Gamaso Valley of Gyodong Quaternary |Basalt Type 1 (2r) Waterfall, Basalt
14 |Chatancheon Columnar joint |Quaternary Basalt Type 1 (2r, 2s) |Columnar joints
. Cretaceous, . .
15 |Ongjanggul Quaternary Granite, basalt Type 4 (6e) Corrasional caves
16 |Guraigol Valley Quaternary |Basalt Type 1 (2r) Basalt, Valley
Gangwon Paleozoic National Geopark (2017.01.05.)
1 |Baekbokryong karst land Paleozoic Limestone Type 5 (7k) Doline, Sinkhole
2 |Hwaamdonggul Paleozoic Limestone Type 5 (7c¢) Limestone cave
3 |Yongyeondonggul Paleozoic Limestone Type 5 (7c¢) Limestone cave
4 |Gomaru Paleozoic Jeongseon Fm. Type 5 (7k) Doline, Sinkhole
5 |Baengnyongdonggul Paleozoic Makgol Fm. Type 5 (7¢) Limestone cave
6 |Hwaam mineral spring Paleozoic Limestone Type 9 (12) Spring
7 |Sogeumgang Paleozoic Quartzite Type 4 (6e) River cliff, Talus
Paleozoic Incised meander,
8 |Donggang River ’ Limestone, alluvium Type 4 (6e) River cliff, Limestone
Quaternary
cave
9 |Geomnyongso Spring Paleozoic I;gglz stone, calcareous Type 4 (6e) Spring water, Pothole
Gyeongbuk Donghaean National Geopark (2017.09.13.)
1 |12 Waterfalls of Naeyeonsan |Cretaceous Tuff Type 4 (6e) Waterfall
2 |Homigot Marine Terrace Paleogene Gangsa-ri Breccia Type 6 (8d) Marine tarrace
Guryongso .
3 |Guryongso Pond Cretaceous Conglomerate Type 6 (8e) Marine potholes
4 |Goraebul Coast Quartanary |Sand Type 6 (8d) Sand beach
5 |Deokgu Valley Precambrian |Granitic gneiss Type 4 (6e) Valley
6 |Seongryugul Cave Paleozoic Limestone Type 5 (7c) Limestone cave
7 |Bulyeong Valley Precambrian |Granitic gneiss Type 4 (6e) Valley
8 |Wangpicheon River Precambrian |Granitic gneiss Type 4 (6e) Incised meander
Jeonbuk West Coast UNESCO Global Geopark (2017.09.13.)
1 |Chaeseokgang Cretaceous Mudstone Type 6 (8e) Wave-cut platform
2 |Cheonmabong Peak Cretaceous Rhyolite Type 8 (10) Tor
3 |Maae Buddha Statue Cretaceous Rhyolite Type 9 (12) Historical area
. Seonunsan volcanic .
4 |Jingeunggul Cave Cretaceous rock (tuff) Type 4 (6e) Corrasional Cave
5 |Byeongbawi Rock Cretaceous |Rhyolite Type 8 (10) Cliff
6 |Gochang Dolmens site Cretaceous Rhyohte,'rhyohtlc lapilli Type 9 (12) Historical area
tuff, dacite
7 |Myeongmaegi Spring Jurassic Daebo Granite Type 9 (12) Spring
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Table 2. (continued)

No. Quat. Geosites Gezlgoeglc Lithology Type (code) Products
8 [Myeongsasimni Quaternary |Sand Type 6 (8d) iigg beach, Coastal
9 |Moving Sand Island, Chenier |[Quaternary |Sand Type 6 (8d) Chenier

Tidal flat

10 |Gochang Mudflat Quaternary  |Mud Type 6 (8d) (coastal wetland)

Baengnyeong-Daecheong National Geopark (2019.07.10.)

1 |Dumujin Precambrian |Quartzite Type 6 (8e) Sea stack

Quartzite,
2 |Yongteurimbawi Rock Precambrian |Metamorphosed Type 6 (8e) Sea stack
mudrock

3 |Kongdol Pebble Beach Quaternary |Gravel (quartzite) Type 6 (8d) Gravel beach

4 |Sagot Beach Quaternary |Sand Type 6 (8d) Sand beach

5 |Okjuk-dong Coastal Dune Quaternary Sand Type 6 (8d) Coastal dune

Jinan-Muju National Geopark (2019.07.10.)

1 |Maisan Mt. Cretaceous ggéliil)omerate (Jinan Type 8 (10) Tafoni

2 |Cheonbansan Mt. Cretaceous Tuff Type 4 (6d) River tarrace

3 |Yongchu Waterfall Precambrian |Schist Type 4 (6e) Waterfall

4 |Jeoksangsan Cheonil Waterfall |Cretaceous |Conglomerate, tuff Type 4 (6e) Waterfall

Danyang National Geopark (2020.07.27.)
o Paleozoic, . .
1 |Doosan Paragliding Factory Triassic Limestone, Sandstone Type 4 (6d) River terrace
2 |Dodamsambong ?a.leoz.mc, Limestone Type 5 (7k) Karren
riassic

3 |Gosu Cave Paleozoic Limestone Type 5 (7c) Limestone cave

4 |Ondal Cave Paleozoic Limestone Type 5 (7c) Limestone cave

5 |Labor Cave Paleozoic Limestone Type 5 (7c) L{mestone cave.
Historical area

. . . Sea cliff, Marine
6 |Sainam rock Cretaceous |Biotite granite Type 6 (8e) pothole
Paleozoic, Limestone, mudstone, .

7 |Mancheonhagyeonggwan Jurassic shale Type 4 (6d) River terrace

8 |Yeocheon-ri Karst Paleozoic Limestone, shale Type 5 (7k) Doline, Terra rossa

Gogunsan Islands National Geopark (2023.06.21.)

1 giz&Chukdo Dongnimmun Precambrian |Quartzite, Phyllite Type 6 (8e) Sea arch

Uiseong National Geopark (2023.06.21.)

1 |Angye basin Quartanary |Alluvium Type 4 (8d) Erosion basin

2 |Bing-gye Valley Cretaceous ég(cjl;;utlc Volcanic Type 7 (91) Talus, Block stream
Hwaseong National Geopark (2024.02.29.)

1 |Gukhwado Island Devonian ?izr;zltl;lende schist, Type 6 (8d) Spit, Sand beach

2 |Gungpyeonghang Port Precambrian |Quartzite, green schist |Type 6 (8d) iigg beach, Coastal
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Table 3. Classification of Quaternary Geosites in Korean National and UNESCO Global

Geoparks by Type.

Total Que%t. Type
Geopark Geosites Geosites
% ea 1 2 3 4 5 6 7 8 9
Ullengdo-dokdo 23 82.6 19 10 1 6 2
Jeju 13 100 13 9 1 1 2
Busan 12 41.7 5 1 1 1 1 1
Cheonsong 24 45.8 11 8 1 2
Gangwon Peace 16 68.8 11 5 2 1 1 2
Mudeungsan 24 54.2 13 1 3 5 2 3
Hantangang River 26 61.5 16 12 1 1 2
Gangwon Paleozoic 13 69.2 9 8 6 1
Gyeongbuk Donghaean 19 42.1 8 4 1 3
Jeonbuk West Coast 32 31.3 10 1 4 2 3
Baengnyeong-Daecheong 10 50.0 5 5
Jinan-Muju 10 40.0 4 3 1
Danyang 12 66.7 8 2 5 1
Gogunsan Islands 10 10.0 1 1
Uiseong 12 16.7 2 1 1
Hwaseong 8 50.0 4 4
(16389) st |1 |1 |2 2| 9| 7| 17
Total and % for Each Type 100
(%) 22.3 | 0.7 0.7 | 245 | 86 | 194 | 6.5 5.0 | 12.2
= sl @2 AAA ol 34FAE A & 42 2 A99 AANFREE L3l © o5
A B 94, Y BY 59 ARTUR IPsE o) s ol
RAREE ARG WA A o3 AR gwbso) AlAle AUAITE ¢4 R AW
o 2X L38AE 2 T4, F=555H 9 AYA xS A 52T 2+ e
oF, MY, RAEAMsHHH T AEzEe=z Al47] #A AEYL2E shhitdsn #7Ad &
TEY 4 Ut O 5 AEBAY Zol ¥Y 19 3UIA% 54 L FNY wAY 9
ARA ol BY AAE NS Aesk s 29k 39 iz 5 & swhaz AAe o
AR GeHA widS RAd o4 AARE 29 23.7%(Table 2 and 3)5 HojZu], 1 ¢]of
e A71E JiAlE SSA. B3RSl @ A4 BA AAYASL ADITY FY U
B, ARG AAsdes 278 4 9l ofg] XZAH dHE0] A47] S A2 Al
CF obM Hue uieh 2ol AU AV EEY s L AF BSO Zme FyHAO
FHADAE 71z HAHL, gz AA A 2=z {9 499 sigetet. o] 67HX /3
JoIM 54 BAL U5) ABY gl of st AAYLELS F 1067A(SF 76.3%)
PYgrdo] AAYCete AYHozy o 2 oo, 1 eHNE 93 4-88 AFast
o AARE Uol ADEY Pl TAY LM AL 8UR HAY o 64%S A
. wepy AAEYel AW ALAFAH £ Ak £3h J|et 5@ AAYAE 174R
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