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Excursion-K01.

Geologic Age : Precambrian

Area : Sokcho, Gangwon Province(Sokcho)

There have been many landslides and rockfall hazards in Korea. As the Precambrian rocks in Korea experienced 
several tectonic events they contain high density of rock fractures as well as foliations and highly weathered soil 
layers. The discontinuities made many rock blocks in the rock masses, resulting in various size of rockfall hazards. 
Rockfalls in Korea mainly occur in early spring and related with heavy rainfall events. Landslides also occur under 
heavy rainfall conditions when maximum hourly rainfall intensities are reached up to 100 mm/h during the summer 
seasons. Since average soil thickness ranges from 0.5 to 1.0 m in the mountain areas in Korea, most landslide 
types are grouped into shallow landslides. In this case rainfall infiltration from the surface plays an important role 
in triggering landslides. This field trip course will visit several sites of landslides and rockfall hazards, and field 
monitoring sites in the Mt. Sorak National Park which is composed of mainly Precambrian granitic gneisses. 

Landslides and rockfall hazards in the Mt. Sorak National Park

Main Contents 

• Rockfall hazards sites at Osaek valley and Cheonbul valley

• Landslides and real-time monitoring sites at Baekdam temple valley

Landslides occurred at the
upper slope of Cheonbul valley.

Rockfall hazards at Osaek
valley

Outcrop feature at Cheonbul
valley
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Excursion-K02.

The excursion will visit the outcrops showing Neoproterozoic igneous activities which were related to the subduction 
and rifting before and after the formation of Rodinia supercontinent formation. It will also include Triassic eclogite 
outcrop which confirms the extension of the Triassic Dabie-Sulu collision belt into Korean peninsula and middle 
Paleozoic high-pressure granulite which may be formed by the Paleozoic collision between microcontinent and the 
South China craton.

The geology from Neoproterozoic to Triassic in the Hongseong area

Main Contents  

• Sijngok; Neoproterozoic serpentinized ultramafic rock 
formed in the suprasubduction tectonic setting 

• Gunzihari; Deokjeonri granitic gneiss whic h formed 
in the arc tectonic setting during Neoproterozoic and 
were metamorphosed during the Traissic collision 
between the North and South China blocks.

• Kwangcheon; The high-pressure granulite which 
formed in the Neoproterozoic rift tectonic setting and 
was metamorphosed during middle Paleozoic due 
to collision between the microcontinent and South 
China block.

• Baekdong; The paleozoic mafic rock formed in the arc 
tectonic setting

• Bibong; The eclogite which formed in the Neoproterozoic 
arc tectonic setting and was metamorphosed by the 
Triassic collision between the North and South China 
cratons.

• Hami; The Triassic post collision granitoid

Bibong Eclogite Outcrop Kwangcheon serpentinized ultramafic outcrop

Gunzihari Neoproterozoic granitoid outcrop

Geologic Age :  Neoproterozoic to Triassic 

Area : Chungcheong Province 
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Excursion-K03.

Lagoon is a lake that has been separated from sea partly or completely by sand bar, and it has been developed along 
the east coast of Korea. Lagoons have been reported in 18 sites that include maintained lakes (such as Songji-ho and 
Gyeongpo-ho) and alluvial plain buried by sediment. Lagoon has an important geological value, because it holds its 
sedimentary sequence which has been made during a long period of time. Also it is very high ecological value due 
to constitute unique ecosystem that mixed fresh and salt water. It will provide a unique opportunity to confirm the 
geological and ecological value of the lagoons through this excursion.

Lagoon with a history of sea level change

Main Contents

• Changes of the lagoon area due to the supply of terrestrial sediments 

• Seasonal change of mixing pattern of fresh and salt water and geochemical characteristics in the lagoon

• Unique biota that can be seen in the lagoon brackish water environment

• Lagoon and human activity (past and present): Neolithic sites, beautiful buildings, harbors

• Lagoon as tourism resourses

• Geomorphological, geological and ecological measures for the preservation of lagoon

Hwajinpo Lake Songjoho Lake

Geologic Age : Cenozoic (Quaternary)

Area : Gangwon Province
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Excursion-K04.

The excursion will visit some of the typical outcrops of Paleoproterozoic and Mesozoic granitoids around the 
Seoaksan National Park at the northeastern margin of the Gyeonggi massif in Gangwon-do Province. This trip will 
focus on the Paleoproterozoic foliated porphyritic granites and Mesozoic plutonic and volcanic rocks, and the 
relationship between their uplifting and the opening of the East Sea. It will also include outcrops showing partial 
melting feautures of the basement gneisses which is the protolith of S-type Jurassic granite.

General geology of the Seolaksan National Park and its surroundings by bus and hiking

Main Contents

Ulsanbawi Rock - Cretaceous Sokcho granite

• Paleoproterozoic biotite gneiss and foliated porphyritic granites 
(Gombaeryeong and Daecheongbong granites) 

• Tectonic boundary between Paleoproterozoic and Jurassic granites

• Jurassic Osaek granite (garnet-bearing biotite and twomica granites), 
Garibong granite (porphyritic granite)

• Cretaceous Sokcho granite (Ulsanbawi Rock) and tuff - Jurassic Inje 
granite and NNE-SSW trending leftlateral strike-slip fault (Inje Fault)

• Alternative hiking to the top of Seolaksan Mountain(Daecheongbong 
Peak)

Geologic Age : Paleoproterozoic and Mesozoic 

Area : Gangwon Province 
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Excursion-K05.

Geologic Age : Lower Paleozoic

Area : Gangwon Province

A living underground river: the Baegnyong Cave

The sedimentary rocks along the Dong River are composed of Lower Paleozoic Joseon Supergroup, Upper Paleozoic 
Pyeongan Supergroup and Mesozoic Bansong Group. The carbonate rocks surrounding the cave are composed of the 
Maggol Formation which belongs to the Joseon Supergroup. The Formation is composed of limestone and dolomitic 
limestone which was deposited in the supratidal flat during the Ordovician. Baegnyong Cave mostly shows horizontal 
passages, which have developed along the east-west direction. This cave contains one main passage and three 
branches. The total length of the cave is about 1,875 m. Except for the few passages which are influenced by input of 
Dong river water, most passages show more or less constant temperature range (11.0~13.5℃) and humidity ranges 
from 70 to 100 %. Most of the passages show domal in cross section showing the typical shape of vadose passage, 
even though other shapes are also observed. This cave has been mostly developed along joint planes, whereas some 
parts of the passages were influenced by strike directions of bedding planes. (Pyengchanggun, 2006, “Scientific 
investigation of the Baegnyong Cave”)

Baegnyong Cave is a tourist cave which was opened to the public since August 2010. However, this cave still maintains 
nearly natural states because operations of the tourism are strictly limited by a conservation regulation. During the 
field excursion, participants will wear cave suits, boots, helmets and head lanterns provided by a control office. Various 
speleothems such as soda straws, stalactites, stalagmites, columns, flowstones, rimstones, anthodites, cave pearls, 
curtains and etc. are present in the Baegnyong Cave. The cave clearly shows formation processes of new cave passages 
in the lower level from current main passage. The orientation of the cave represents surface wall incisions in the 
meandering river and conduit systems as well as the formation of a natural bridge.

A cave pool inside the Baegnyong Cave
showing a newly forming passage in lower level

from the main passage

Various speleothems of the Baegnyong Cave
such as stalactites, stalagmites, columns and

flowstones
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Excursion-K06.

Geologic Age : Paleozoic (Middle Cambrian to Middle Ordovician and Carboniferous to Permian)

Area : Gangwon-do Province Taebaek, Yeongwol, Jeongseon, Gangneung, North Gyeongsang Provinces (Bonghwa-gun) 

Paleozoic stratigraphy of Korea

Sequence stratigraphic correlation of the Taebaek Group. After Kwon et al.(2006).

One of the oldest true skeletal reef formed by stromatoporoids 
and bryozoans, Middle Ordovician Duwibong Formation at 

Sorotgol section. From Oh et al.(2015; in preparation).

Early Ordovician carbonates of
the Dumugol Formation exposed along

the Seokgaejae section.
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Main contents

This excursion will visit the classical outcrops of the Taebaeksan Basin between the city of Taebaek and Yeongweol. 
This trip will focus on the Early Paleozoic carbonate-clastic mixed succession of the Taebaek and Yeongweol groups 
and siliciclastics of the Late Paleozoic Pyeongan Supergroup. At each outcrop visited in this trip, its local, regional and 
global perspective will be discussed. Depositional environments, geologic age of the Taebaek and Yeongwoel groups 
and their integrated sequence stratigrphic frameworks will be presented and discussed. Early Paleozoic radiation 
and resulting transition in biologic sedimentation will be another key discussion of this trip. Regional unconformity 
spanning through the Middle Paleozoic and its implication will be discussed. Outcrops of Late Paleozoic clastic 
deposits will be examined in terms of depositional processes. Additional Late Paleozoic outcrops showing the effect 
of tectonic and metamorphic features of the Triassic convergence between the South China and Sino-Korean blocks 
will also be included.

• The Taebaek Group at Seokgaejae and Dongjeom sections: Early Paleozoic (middle Cambrian through Middle 
Ordovician) mixed carbonate-clastic successions in terms of depositional environments, radiation of life forms, 
sequence stratigraphic frameworks and its regional implications. 

• Reefs of the Taebaek and Yeongweol groups: Overall transition from microbial-domianted to skeletal-dominated 
reef system of the Early Paleozoic, featuring the World’s oldest middle Cambrian lithistid sponge-bearing microbial 
reefs of the Daegi Formation and World’s oldest stromatoporoid-bearing true skeletal reefs of the Duwibong and 
Yeongheung formations.

• Depositional processes and environments of the Late Paleozoic Pyeongan Supergroup around the Taebaek area.

• Metamorphic facies of the Pyeongan Supergroup outcrop around the Jeongseon and Gangneung areas.
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Excursion-K07.

Geologic Age : Paleozoic to Mosozoic (Cretaceous)

Area : Gangwon Province

Polymetallic skarn deposits in the Taebaeksan Mineralized District

Main contents

This filed trip will cover several polymetallic skarn deposits in the Taebaeksan mining district, which is a famous 
metallogenic area in South Korea that contains a wide variety of deposit types, including skarn, hydrothermal 
carbonate replacement, Carlin-like, pegmatite, greisen and gold–silver vein deposits. Many different types of skarn 
deposits occur in this district, and economic aspects have been reported for several important ore deposits including 
Shinyemi Pb-Zn-Fe, Dongnam Fe-Mo, Dongwon Au-Ag, Sangdong W-Mo, Geodo Fe-Cu, Wongdong Fe-Pb-Zn, 
and Yeonhwa I and II Pb-Zn. The mining district is situated at the Taebaeksan Basin, which consists of fossiliferous, 
unmetamorphosed or weakly metamorphosed sedimentary rocks of Cambrian–Ordovician Joseon Supergroup and 
Carboniferous–Triassic Pyeongan Supergroup. The former consists predominantly of carbonates with lesser amounts 
of sandstone and shale, while the latter comprises thick clastic successions. Plutonic rocks in this district can be 
classified into the Jurassic Daebo granites occurring as huge masses and the Cretaceous Bulguksa granites occurring 
as small stocks. In additions, map-scale faults are developed with trend mostly in NNE–SSW and NW–SE directions. 
Skarn deposits and its related hostrocks, granitoids, and structural characteristics will be examined in the excursion.

• Zonation and texture developed in the skarn deposits

• Occurrence of skarn ores

• Plutonic rocks related to the skarn deposits

• Cambrian–Ordovician carbonate rocks and Carboniferous–Triassic clastic rocks around the deposits

W skarn ore in the Myobong Slate of the
Sangdong mine

Quartz porphyry (left) and garnet-rich skarn
(right) in the Wondong Fe-Pb-Zn deposit
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Excursion-K08.

Geologic Age : Neoproterozoic, Paleozoic, Mosozoic

Area : Gyeonggi Province

The Permo-Triassic Imjingang suture zone around the DMZ(Demilitarized Zone)

Main Contents  

This is a 3 day-long field excursion to the Imjingang belt at the central west of the Korean Peninsula. Outcrops in the 
region are complex, ranging from Neoproterozoic plutonic rocks, Devonian sedimentary rocks & granitoids, Cretaceous 
pyroclastic rocks, and Quaternary basalts. The main focus of this excursion lies on the Devonian sedimentary 
sequences metamorphosed during the Permo- Triassic that sutured two Precambrian massifs of the Korean Peninsula. 
Although the low-grade part of metamorphic rocks in the belt unfortunately crops out in North Korean territory, 
the greenschist- to amphibolite-facies metamorphic rocks such as garnet schists, kyanite-staurolite schists, garnet 
amphibolites, and calc-silicate rocks as well as the development of mid-crustal scale ductile shear zone along the 
belt give us opportunities to examine orogenic processes at the crustal level. Moreover, the Imjingang belt has been 
considered possibly to be extended from the Dabie-Sulu belt in eastern China, and is a key to understand the post-
Gondwana amalgamation of East Asia.

• Neoproterozoic gabbroic amphibolite and syenite associated with the breakup of Rodinia Supercontinent.

• Devonian garnet hornblende syenite of crustal-scale deformation fabrics.

• Barrovian-type metamorphic zones: From garnet through staurolite to kyanite zones.

• Calc-silicate rocks of various combinations of calcite, quartz, Mg-diopside, scapolite, clinozoisite, hornblende, calcic 
plagioclase, K-feldspar, almandine-grossular garent, biotite, and aluminous titanite.

• Primary structures of basaltic lava flow.

• Sightseeing for the DMZ, and the archeologic museum.

Sheath fold developed in the
shear zone

Outcrop photograph showing
Ky-St-Grt schists

Basaltic wall along the Hantan
River
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Excursion-K09.

Geologic Age : Precambrian, Mesozoic, Cenozoic

Area : Northern part of Gangwon Province bordering with DMZ (Cheolwon, Hwacheon, Yanggu, Inje and Goseong)

DMZ(Demilitarized Zone) World Eco-Peace Park

Cheolwon Lava Plateau and steptoes in
DMZ(Cheolwon-gun)

Riverine wetland of
Yangeuidae(Hwacheon-gun)

Haean basin(Yanggu-gun)

Basalt ravine of Hantangang(river) and
columnar joints(Cheolwon-gun)

Dootayeon(plunge pool)(Yanggu-gun)

Yongneup(swamp) of Daeamsan(Mt.)(Inje-gun)
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Block stream of Unbongsan(Mt.) (Goseong-gun) Lagoon and tombolo(Goseong-gun)

Main contents

The Korean DMZ is the only heritage of the Cold War over the world. The DMZ and its adjacent regions has the 
various geological, geomorphological and ecological value(The value of geo-heritage).

Especially, the DMZ’s adjacent regions were certified as a Gangwon Peace(DMZ) National Geopark in 2014. The DMZ 
and its adjacent regions have geo-diversity with different topography and geology dependent on area at east-west 
direction from the Precambrian, Mesozoic and Cenozoic Era. Their historical attributes, cultural uniqueness and 
ecological resources still remain unexplored due to the Korean War in the early 1950s and the tension between the 
South and North during almost 70 years.

In conclusion, the DMZ and its adjacent regions provide a place where you can learn the value of geoheritages and 
how to human and nature would coexist on the earth.

The regions of Field Trip along the DMZ from west to east consist of Cheorwon-gun, Hwacheon-gun, Yanggu-gun, 
Inje-gun and Goseong-gun.

In Cheolwon-gun, the Cheolwon Lava Plateau caused by volcanic activities during the Quaternary Period of the 
Cenozoic Era. The lava flowed into this region by the fissure eruption. After this, basalt was removed by the stream 
erosion and then sunk granites were exposed on the surface. So, Cheolwon is one of the most important geosites 
in understanding geomorphology and geology.

In Hwacheon-gun, Yangeuidae is a stream wetland which is formed by change of fluvial sedimentary circumstance 
and the construction of 2 dams at each side across inter-Korean border. As entrance into this site have been 
prohibited strictly for 70 years, the ecosystem of Yangeuidae recovered itself from ruins of the Korean War.

In Yanggu-gun, Dootayeon is a plunge pool under waterfall which is formed by meander cutting. This area was 
strictly controlled by a civilian access during last 60 years, although the control is cancelled recently. The Hae-an 
Basin is a typical landform of erosion basin. This basin was formed by differential weathering and erosion of granitic 
and metamorphic rocks. The central of basin at the lower part is deeply weathered. The outer wall of basin at the 
higher part is composed of metamorphic rock.

In Inje-gun, Yongneup of Mt. Daeam is at a height of 1,260 meters. This swamp has been protected by a mountain 
wetland on a high flat summit “Ramsar Convention on Wetlands” since 1997, as the first convention on wetlands in 
Korea.

In Goseong-gun, the Hwajinpo is the largest lagoon in Korea that is made by damming up a bay mouth by sand 
spit. Due to this fantastic landscape, this area was used by South and North Korean President’s villas in the past. 
Recently, so many visitors come to this area. The block stream of Unbongsan(Mt.) is representative distribution area 
of basalt from the Tertiary Period of the Cenozoic Era in Korea. It has talus and block stream of basalt formed during 
the dismantling of columnar joints.
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Since early 1973 when the Acheulean (or Archeulean-like) hand axes were first found in Korean peninsula, 
Jeongok city has been regarded as a representative place for palaeolithic archaeology in Korea. In this excursion, 
Quaternary volcanics that indicate several different eruptional episodes will be introduced. Furthermore, this trip 
will visit Quaternary sediments where the palaeolithic tools were excavated.

Main Contents 

• Visit to Jeongok Prehistory Museum

• Quatenrary basalts with the age of ~ 100-540 ka (by Ar-Ar Dating)

• Middle Pleistocene fluvial sediments (Baekuiri Formation)

• Middle to Late Pleistocene paleosols where the palaeolithic tools were excavated.

Geologic map of the Jeongok area Acheulean hand axes

Geologic Age : Cenozoic (Quaternary)

Area : Gyeoggi Province (Jeongok)

Excursion-K10.

Field Excursion for Archaeogeology of Korea: Archaeology and relevant geology
of Jeongok city
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Excursion-K11.

The excursion will visit some outcrops along a road passing through the amusement park of the Geumgang(Silk River), 
Chungcheongbuk-do, Korea. The trip will show most of lithofaices of the multiply deformed Ogcheon Supergroup of 
Neoproterozoic ~ Paleozoic age in the Ogcheon intracontinental rift zone. It will be introduced geological and rock 
structures and tectono-metamorphic history of the Ogcheon Supergroup in the Ogcheon area in the central part of 
the Ogcheon Belt.

Main Contents 

Geology of Ogcheon area in the central part of Ogcheon Belt

• Upper metapelite (Munjuri Formation): Multiply doformed 
rockstructure and contact-metamorphosed coarse-grained 
andalusite and sillimanite by the Jurassic Ogcheon granite

• Metaconglomerate (Hwanggangri Formation): Pebbles ranging from 
a few mm to over 50 cm in size with mainly calcareous, psammitic 
and partly basic, pelitic matrices, and very strongly elongated 
pebbles related to the formation of the giant sheath-type fold

• Metacalcareous rock (Geumgang Limestone): Intra-folial and sheath-
type folds formed by the silicious layers within calcareous rocks

• Lower metapelite (Changri Formation): Chevron- or kink-type 
parasitic folds of various scales as the same generation as the 
Geumgang drag fold

• Metabasite: Metagabbro and greenstone in lithofacies, product of 
bimodal volcamism related to the intracontinental rifting

Upper metapelite Metaconglomerate Metacalcareous rock Lower metapelite

Geologic Age : Neoproterozoic to Paleozoic

Area : North Chungcheong Province  
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Excursion-K12.

The excursion covers the Cretaceous subbasins in southwestern part of the Korean Peninsula, at the margin of the 
East Asian continent. These basins are located along both boundaries of NE-SW trending Paleozoic foldbelt (Okcheon 
Belt). Their evolution is closely related to the subduction of the Paleo-Pacific Plate beneath the East Asian continent 
during the Cretaceous time. These basins were formed by sinistral strikeslip faults due to northward oblique 
subduction of the oceanic plate (Izanagi Plate) in the Early Cretaceous. Nonmarine sedimentation in alluvial, fluvial, 
and lacustrine environment occurred in the basins with associated volcanism. Subsequently, due to changes in the 
subduction direction of the oceanic plate as orthogonal to the continental margin, the basins were closed and the 
basinfill was uplifted by compression in the Late Cretaceous. The trip will introduce general geology and evolution of 
Cretaceous nonmarine basins in South Korea with focus on the Haenam, Yeongdong, Gyeokpo, and Jinan basins.

General geology of Cretaceous Nonmarine Subbasins in Korea

Geologic Age : Mesozoic (Cretaceous)

Area : North Jeolla Province (Jinan, Kyokpo), South Jeolla Province (Haenam), North Chungchong Province (Yeongdong)

Main Contents 

• Haenam Basin: fan, delta, and lacustrine environment. Dinosaur footprint

• Yeongdong Basin: fan, fluvial, and lacustrine environment

• Gyeokpo Basin: subaqeous delta environment with volcaniclastic sedimentation

• Jinan Basin: fan, fan delta, alluvial plain, and lacustrine environment. Uplifted by compression

Volcaniclastic sedimentation of
Gyeokpo Basin

The boundary between the
Seokpo tuff and the Gyeokpori

Fm. in the Gyeokpo Basin

Uplifted basinfill
(conglomerate) of the Jinan Basin
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Excursion-K13.

The excursion will visit some of Natural National Monuments and molluscs fossil sites in the southeastern coast of 
South Korea. The trip will focus on the Early Cretaceous dinosaur, pterosaur, and birds tracks and trackways including 
molluscs, dinosaur eggs and vertebrate bone fragments and so on.

It will also include the world smallest theropod footprints site, the most abundant pterosaur tracksite, and the first 
reported wadding bird tracksite.

Korean Early – Late Cretaceous Dinosaur Coast (Ⅰ)

Geologic Age : Mesozoic (Cretaceous) 

Area : South Gyeongsang Province, Busan

Main Contents
• Yangpo-ri (or seongbang-ri) molluscs fossil site : Hasandong Formation, Namhae county

• Bito island dinosaur, pterosaur, and bird tracksite : Jinju Formation, Sacheon city

• Adu islet dinosaur eggs and tracksite : Haman Formation, Sacheon city

• Gain dinosaur tracksite : Haman Formation, Namhae county

• Deokmyeong-ri tracksite : Jindong Formation, Goseong county

• Hotan-dong pterosaur, bird, and dinosaur tracksite : Jinju Formation, Jinju

• Gajin-ri tracksite : Haman Formation, Jinju city

• Yongsan-ri bird tracksite : Haman Formation, Haman county

• Gohyeon-ri tracksite : Jindong Formation, Jindong-myeon

• Geoje Galgot-ri tracksite : Seongpori Formation, Geoje city

• Amnam park dinosaur egg site : Dadaepo Formation, Busan city

The Pes and manus of the pterosaur in the 
Early Cretaceous Jinju Formation(Hotan-

dong tracksite)

Ignotornis gajinensis trackways and zigzag 
shaped bill-marks in Early to Late Cretaceous 

Haman Formation (Gajin tracksite)

Deokmyeong-ri dinosaur tracksite of the 
Late Cretaceous Jindong Formation

Gohyeon-ri dinosaur tracksite of the Late Cretaceous
Jindong Formation

The Geoje Galgot-ri tracksite of the Late Cretaceous
Seongpori Formation.
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Excursion-K14.

The excursion will visit some of Natural National Monuments and dinosaur, pterosaur, and bird track sites in the 
southwestern coast of South Korea. The trip will focus on the Late Cretaceous dinosaur, pterosaur, and birds tracks and 
trackways. It will also include the dinosaur bone and egg site.

Korean Late Cretaceous Dinosaur Coast (Ⅱ)

 Main Contents  
• Mokpo Natural History Museum : Large Theropod Egg Nest from Aphae Island

• YSinan Saok Island Dinosaur and Bird Tracksite : age unknown, Sinan county

• Haenam Uhang-ri Dinosaur, Pterosaur, and Bird Tracksite : Uhangri Formation, Haenam county

• Boseong Bibong-ri Dinosaur egg site : Seonso Conglomerate, Boseong county

• Yeosu Nangdo-ri Dinosaur Tracksite : 81-65 Ma, Yeosu city

• Hwasun Seoyu-ri Dinosaur Tracksite : Jangdong Tuff, Hwasun county

Yeosu Nangdo-ri Dinosaur
Tracksite

Theropod trackways in the Hwasun Dinosaur tracksite Dinosaur egg in the Boseong Bibong-ri Fossil site

Dinosaur tracks in the Late Cretaceous
Nangdo-ri tracksite.

Late Cretaceous Hwasun
Dinosaur tracksite

Geologic Age : Mesozoic (Cretaceous)

Area : South Jeolla Province
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Excursion-K15.

Coastal terraces are ubiquitously distributed at the southeastern part of the Korean Peninsula, showing stepwise 
morphological patterns along the shores and composed of gravels and sands formed under the wave-dominant 
shoreface and berm. The four terraces are typified by almost parallel distributions of longitudinal levels along the 
coasts; from the traversing profile the lowermost topographical level constitutes the 1st terrace level is formed in 
the alluvial plain during the middle Holocene (Holocene Climatic Optimum, 7~8ka). The 2nd terrace level can be 
indentified well below 10~33m (asl), and formed since the Last Interglacial period (~125ka, ~MIS 5e~MIS 5a), and the 
3rd terrace level is distributed at above 43~47m (asl), representing the upper middle Pleistocene (MIS 7 ~ MIS 9).

Longitudinal and traversing terrace profiles indicate systematic upliftings since the upper middle Pleistocene, which 
can be either supported by OSL datings of the fine sediments overlying terrace gravels or the tephra fragments (AT, 
Ata, Aso-4) indentified in the sandy silts (paleosoils) on the gravelly terrace deposits. The general uplift rates range ca 
0.14~2.8m/ka, which shows relatively smaller than the Island Arc. The rate is relatively smaller than the contemporary 
rate of vertical movement (0.8mm/yr) in the East Coast, which has been computed by monitoring data of the last 
several decades, particularly tuned to high resolution GPS installed in the Korean Peninsula.

Pleistocene Coastal Terrace and Uplift Implication in the South Eastern Part of the Korean Peninsula.

Geologic Age : Cenozoic (Quaternary)

Area : North and South Gyongsang Provinces (Pohang, Gyeongju), Ulsan

Main contents

Morphostratigraphy of gravel sequences and chronology based on the coastal terrace systems

Location maps of coastal terra ces in the southeastern part of Korean Peninsula :
TS4-1 and TS4-2 (Heunghae, Pohang City), TS8 (Yangnam, Gyeongju City)
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Left (TS4-1) : Eupcheon Coastal Terrace, 2nd Tr(L), are composed of pebbly beach gravels toward the 
Nasan Elementary School.
Right (TS4-2) : Eupcheon Coastal Terrace, 2nd Tr(L), are composed of pebbly to cobbly beach gravels to 
the beach direction.

OSL chronology of Coastal Terraces in the north of Pohang : The 2nd coastal terrace as high as 34m (2nd 
Tr (H)) were formed during the high stand of sea level in the Last Interglacial (MIS 5e), while the 2nd 
coastal terrace as low as 10-12m (2nd Tr (L)) were formed during the high stand of sea level in the Last 
Interglacial (MIS 5a).
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Excursion-K16.

The excursion will visit diverse track sites of dinosaurs, pterosaurs, and birds in the Cretaceous fluvial to lacustrine 
deposits. It will also include visiting outcrops of unique sedimentary structures and paleosols and small museums of 
natural history. In this field trip you can experience not only Cretaceous terrestrial ecosystem in Korean Peninsula but 
also scenic views in coastal and inland areas.

Dinosaur land in the Cretaceous Gyeongsang Basin

Main Contents 

• Early Cretaceous Bird track site in Gajinri, Jinju (National Monument)

• Early Cretaceous Pterosaur track site in Hotan-dong, Jinju (National Monument)

• Early Cretaceous Meandering river deposits and paleosols in Yusuri, Jinju (National Monument)

• Late Cretaceous Dinosaur track site in Deokmyeongri, Goseong (National Monument)

• Late Cretaceous Dinosaur track site and pre-historic petroglyphs in Ulasn

• Late Cretaceous fluvio-lacustrine deposits and volcanism in Busan National Geopark

Ornithopod trackway on the Late 
Cretaceous lacustrine mudflat deposits at

Deokmyeongri, Goseong

Dinpsaur Museum at
Deokmyeongri Dinosaur

tracksite, Goseong

Coastal outcrop of the Late Cretaceous 
volcaniclastic deposits at Taejongdae, 

Busan National Geopark

Geologic Age : Mesozoic (Cretaceous)

Area : South Gyongsang Province, Ulsan

Panorama view of the Late Cretaceous fluvial deposits along the Songdo coast, Busan National Geopark
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Excursion-K17.

It is critical to understand tectonic framework and characteristics of a site for nuclear facilities, such as nuclear 
power plants and radioactive waste repositories as we already have observed the possible impact to the public and 
the environment through the disastrous accident at the Fukushima Daiichi nuclear power plants in 2011. Before 
selecting a site for a nuclear facility, there is a stepwise evaluation procedure to identify and confirm the geological 
and tectonic safety of the potential site for the lifetime of the facility. Three nuclear facility sites are located along 
the coastal area of SE Korea, about 25 km away from Neotectonic fault systems called the Yangsan and Ulsan Fault 
System (Fig. 1). The Yangsan and Ulsan Fault System was initiated at around 14~42 Ma and experienced various 
tectonic movements, i.e., mainly strike-slip, and extensional and compressional environments through Tertiary 
and Quaternary Period. The Quaternary faults ever found in the Korean Peninsular are mostly distributed along the 
Yangsan-Ulsan Fault System (Fig. 2). The Yangsan fault has resulted in finite fault displacement of maximum 35 km (of 
right-lateral strike-slip component) on the ground.

This excursion is designed to introduce the procedure of the tectonic safety evaluation, including fault analysis, for 
a nuclear facility site, to visit and discuss over the key Neo-tectonic outcrops that were reviewed during the safety 
evaluation procedure, and to visit a fault monitoring system installed around a quaternary fault showing recent fault 
movement near the Low and Intermediate Level Radioactive Waste Repository in Gyeongju, South Korea.

Safe Power of Atom and Faults

Geologic Age : Cenozoic

Area : South Gyongsang Province (Coastal area of Gyeongju) 

Main Contents   

• Introduction to site safety evaluation for a nuclear facility site

• Visit to Quaternary outcrops near nuclear facilities: Quaternary faults and layers exhibiting relics of fault 

displacement, earthquake-induced sedimentary structures, and other features key to site safety evaluation for a 

nuclear facility installation.

• Visit to Eupcheon Fault Monitoring System installed near a nuclear power plant (EFMS): EFMS is a set of surface fault 

movement monitoring system consisting of 2 borehole strainmeters, 2 borehole seismometers, 3 GPS posts, and 1 

creepmeter.

• Visit to Gyeongju Low and Intermediate Level Radioactive Wast Repository (LILRWR) site
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(a, b) Regional geological map around the study area. (c) Distribution of Quaternary fault sites in the 
southeastern part of the Korean peninsula. The youngest OSL or C14 ages of the sediments displaced by the 
faults at each site (marked with numbers within white boxes) are presented in black boxes. (from Lee et al., 
2015).

Above: Outcrop photo of the Suryum fault. Numbers in white quadrangles indicate units from 1 to 8. Red 
lines represent the major fault (F1) and two subsidiary faults (F2 and F3). White open circles are sample sites 
for OSL age dating, and solid white circle is for 14C date. Black asterisk is for OSL ages reported by Jeong et 
al. (2007). Blue rectangle indicates close-up photograph for Units 1, 2 and 3 in the vicinity of the reverse fault 
line F1. (from Choi et al., 2009)
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Excursion-K18.

The excursion will consist of visiting the EGS pilot plant and National Groundwater Monitoring Stations. During 
the excursion, the participants will gain an insight to understand the current status and characteristics of the 
groundwater and geothermal resources in Korea

There is no high temperature resource associated with active volcanos or tectonic activity. However, the Pohang area 
in the southeastern part of Korea is covered with tertiary sediments and has a relatively high heat flow (>80 mW/m2) 
and geothermal gradient (>33 °C/km). In this area, the Korean Government launched a geothermal power generation 
project adopting Enhanced Geothermal System (EGS) technology at the end of 2010. The EGS pilot plant project is 
the first attempt to realize geothermal power generation in Korea.

There are more than 500 National Groundwater Monitoring Networks (NGMN) in Korea. The participants will go to 
one of them around the EGS pilot plant. For each monitoring station, groundwater level, water temperature, and 
electrical conductivity are measured every one hour using the integrated probe and these data are stored in the data 
logger. The data are used for conserving and utilizing groundwater resources sustainably.

Groundwater and Geothermal Resources 

Geologic Age : Cenozoic (Tertiary)

Area : North Gyongsang Province (Pohang)

Main Contents 

• Pohang EGS pilot plant:

• Groundwater monitoring stations:

A conceptual model of the Korea EGS pilot project, and site image.
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Excursion-K19.

Geology of the southeast Korea offers an exceptional opportunity to study the western Pacific tectonic events 
during the late Oligocene to Middle Miocene. The excursion will covers the Gyeongju–Pohang area including critical 
outcrops for interpreting the Miocene crustal deformation and basin evolution history, SE Korea, in response to the 
East Sea (Sea of Japan) opening. The trip will focus on the basin marginal characteristics, stratigraphy and volcano-
sedimentary evolution of the Miocene basin fills, and major structural features including the tectonic and volcanic 
induced structures.

Miocene crustal deformation and basin evolution in SE Korea

Geologic Age : Cenozoic (Miocene)

Area : North Gyongsang Province (Gyeongju, Pohang) 

Main Contents 

• Early Miocene Haseo Basin: Basin bounding faults, Quaternary fault

• Early Miocene Waup and Eoil basins: Correlative dacitic ignimbrite, Syn-depositional structures

• Early Miocene Janggi Basin: Early Miocene volcanic rocks and terrestrial sediments, Yangpo Diatreme, onshore CO2 

storage pilot site

• Middle Miocene Pohang Basin: Middle Miocene marine sediments, Fan-delta deposits, Syndepositional structures 

(deformation bands)

Fan-shaped columnar joint of
the Early Miocene basalt

A NNE-striking fault of the Miocene Ocheon Fault System 
showing a fault damage zone
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Excursion-K20.

The excursion will visit some of representative geosites in the Busan National Geopark. The Geopark has the 
Nakdong Estuary, Morundae, Dusong Peninsula, Dudo, Taejongdae, Oryukdo, Igidae, Jangsan, Geumjeongsan, 
Orbicular Gabbro, Baekyangsan of 12 geosites. The excursion course including the Morundae, Dusong Peninsula, 
and Sondo Peninsula geosites is located in the Dadaepo Basin, which is a small Cretaceous intra-arc pull-apart basin 
formed by NNE-striking sinistral strike-slip faulting, and will offer an opportunity to understand the tectonic setting, 
deformation history, sedimentary environment of SE Korea during the Late Cretaceous. The geosites are composed 
of distinctive geoheritages such as basaltic lava, rhyolitic dike swarms, dacitic crystal tuff, syn-depositional normal 
faults, clastic dikes, paleo-seismic structures, compound calcrete deposits, calcic paleosols, reduction spots, petrified 
wood fragments, and dinosaur egg nest fossils.

Geotourism in the Busan National Geopark

Geologic Age : Mesozoic (Late Cretaceous) 

Area : Busan

Main Contents 

• Morundae geosite: syn-depositional normal fault, rollover anticline, neptunian clastic dike, flower structures in 

strike-slip fault zone, dike and en echelon veins, sand pipes by seismic shock, sea cliffs, wave-cut platforms, shingle 

beaches, and so on

• Dusong Peninsula geosite: records of ancient channels, andesitic sill, conjugate normal fault, compound calcrete 

deposit, reduction spot, petrified wood fragment, clastic dike, paleo-seismic structure, and fossils of dinosaur eggs

• Songdo Peninsula geosite: basaltic lava, dacitic crystal-tuff, rhyolitic dike swarms, reduction spot, syn-depositional 

fault, clastic dike, dinosaur egg nest fossils, and calcic paleosol (calcrete)

Dusong Peninsula geosite: syn-deopstional normal faults Songdo Peninsula geosite: Lower-Dadaepo Formation
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Excursion-K21.

Ulleung Island is a stratovolcano formed during the Pliocene to Holocene, having a variety of petrology and 
structures. The excursion includes the trail courses and sites along the shoreline of the island, through which the 
stratovolcanic features can be recognised.

Geology of the Ulleung Island as a stratovolcano

Geologic Age : Cenozoic 

Area : North Gyongsang Province

Main Contents 

• Dodong/Jeodong Coast

• Turtle Rock

• Noodle Rock

• Mushiroom Rock

Seaside walkway along the Dodong Coast showing both external and internal outcrops of lava and ignimbrite layers. 
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Ulleung Island is a double volcano, having trachytic dome, called Albong, in the caldera. The excursion includes the 
trail courses and sites mainly in the northern and central part of the island where the double volcano can be seen 
with the beautiful view of this lonely island. It also provides us to imagine the order of the volcanic activities formed 
the island.

Geology of the Ulleung Island as a double volcano

Main Contents  

• Hwangtogumi

• Taeha Trail

• Daepunggam Cliff

• Old Man Peak

• Songgot Peak

• Elephant Rock

• Nari Basin

• Samseon Rock

• Gwaneumdo

Outer rim of the Ulleung Island caldera and the Albong.

Excursion-K22.

Geologic Age : Cenozoic 

Area : North Gyongsang Province
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Dok island is composed of small two islands, the Dongdo (Eastern island) and the Seodo (Western island), but has 
a large basaltic body under the sea. The excursion is aimed to the complex geology of the volcano revealed on the 
outer cliffs and inner vertical cave of the island.

Small Island but large volcano, Dok Island

Main Contents  

• Dongdo

• Cheonjanggul

Dongdo of Dok Island.

Excursion-K23.

Geologic Age : Cenozoic 

Area : North Gyongsang Province
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Excursion-K24.

Lava flow history from Manjang Cave

Geologic Age : Cenozoic (Quaternary)

Area : Jeju Island

Main contents

The Manjang Cave lava tube is a single entity that meanders along the Geomunoreum lava flow. Stretching for as 
far as 7,416m, its length ranks as 15th in the world. It is a large cave measuring up to 23 m in breadth and 30 m in 
height. The flow is of pahoehoe basaltic lava, mostly composed of alkaline periodotite basalt, the cave began to 
form the cave formed by multiple episodes of lava effusion in the Middle to Late Pleistocene.

Manjang Cave is a two-story cave; the lower level (the main tube) is 5,296 m long, and the upper level (a tributary) 
is 2,120 m long. Inside the cave, diverse structures and the innumerable cave formations, commonly found in lava 
tubes, are readily found. They include lava stalactites, lava stalagmites, lava columns, lava flowstone, lava helictites, 
foam, cave corals, roses, lava balls, bridges, shelves and striations all formed in the pahoehoe (ropy) lava. (Jeju 
Island, 2010, Application dossier for nomination to the Global Geopark Network)

Manjang Cave is the most famous lava tube cave in Korea. It has been open to the public since 1976. Manjang Cave 
represents various types of geologic features related to interesting internal morphological features which were 
formed by the repeated lava flows during the volcanic eruption. A variety of microtopographic internal features 
includes typical flowlines, benches, pahoehoe lava and lava rafts.

A lava raft observed in the Manjang Cave
showing the repeated lava flows during the

volcanic eruption

A tube-in-tube structure in the Manjang Cave
indicating more than two separated lava flows


