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Abstract.. This article briefly describes the content of the first field educational geological training 

of students from Peking University that took place from August 31 to September 7, 2025 in the Tunka 

Valley and on the northwestern coast of Lake Baikal, where the lithosphere generated during the entire 

time span of the Earth's evolution, from the Hadean to the Holocene. The objects of observation were 

Precambrian, Lower Paleozoic, and Mesozoic sedimentary, igneous, and metamorphic rocks of the 

Siberian paleocontinent and the accreted Hamar-Daban terrane. During the field excursion, the students 

observed the consequences of Cenozoic rifting that developed in the interaction zone of these tectonic 

units (along the suture of the Main Sayan Fault) and adjacent areas. 
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Аннотация. Кратко освещается содержание первой образовательной геологической прак-

тики студентов Пекинского университета, состоявшейся с 31 августа по 7 сентября 2025 года в 

Тункинской долине и на СЗ побережье оз. Байкал, где литосфера формировалась во временном 

диапазоне всей эволюции Земли, от гадея до голоцена. В качестве объектов наблюдений 

                                                 
3Article received: 17.03.2026; corrected: 30.03.2026; accepted: 03.04.2026. 

FOR CITATION: Rasskazov S.V., Kovalenko S.N., Snopkov S.V., Zhang Bo, Yao Jinxian, Tang Min. The first field 

geological practice of Peking University students in the Baikal Region: Cenozoic rifting in the long-evolution lithosphere. 

2026. Vol. 6, No. 1. P. 166–188. DOI 10.26516/2541-9641.2026.1.166. EDN: KTVUDN 

Получена 17.03.2026; исправлена 30.03.2026; принята 03.04.2026 

ДЛЯ ЦИТИРОВАНИЯ: Рассказов С.В., Коваленко С.Н., Снопков С.В., Чжан Бо, Яо Цзиньсянь, Тан Минь. 

Первая полевая геологическая практика студентов Пекинского университета в Прибайкалье: Кайнозойский 

рифтогенез в длительно эволюционировавшей литосфере // Геология и окружающая среда. 2026. Т. 6, № 1. С. 

166–188. DOI 10.26516/2541-9641.2026.1.166. EDN: KTVUDN 

 

https://doi.org/10.26516/2541-9641.2026.1.166
https://doi.org/10.26516/2541-9641.2026.1.166
https://elibrary.ru/ktvudn
https://doi.org/10.26516/2541-9641.2026.1.166
https://elibrary.ru/ktvudn
https://doi.org/10.26516/2541-9641.2026.1.166
https://elibrary.ru/ktvudn


Экспедиции 

167 

служили осадочные, магматические и метаморфические породы докембрия, нижнего палеозоя 

и мезозоя Сибирского палеоконтинента и аккретированного к нему Хамардабанского террейна. 

В ходе практики студенты наблюдали последствия кайнозойского рифтогенеза, получившего 

развитие в зоне взаимодействия этих тектонических единиц (в шовной зоне Главного Саянского 

разлома) и на сопредельных территориях. 

Ключевые слова: озеро Байкал, Тункинская долина, горные породы, докембрий, нижний па-

леозой, мезозой, Сибирский палеоконтинент, Хамардабанский террейн, Главный Саянский раз-

лом, кайнозойский рифтогенез 

Introduction 

The Baikal region – a representative territory 
for demonstrating rocks and geological pro-
cesses covering much of the Earth’s evolution – 
serves for educational geological trainings of 
students from the Geological Faculty of Irkutsk 
State University (ISU) that have been held since 
the 1950s every year for 1.5 months. From the 
existing experience, the first geological training 
of Peking University students on the most indic-
ative geological objects of the territory was ar-
ranged in 2025, from August 31 to September 7. 
For this internship, special review articles were 
published (Rasskazov et al., 2025; Kovalenko, 
2025). The following is a chronology of the in-
ternship events with brief geological comments. 

August 31. The beginning 

Chinese teachers and students, arrived in Ir-
kutsk, were accommodated in the Akad-
emicheskaya Hotel. 

September 1. Introduction to the excursion 
objects, geological observations on the 

southwestern shore of Lake Baikal – marbles of 
the Slyudyanka metamorphic complex 

In the morning, Chinese teachers and students 
visited the Institute of the Earth's Crust of the Si-
berian Branch of the Russian Academy of Sci-
ences and listened to a lecture on geology and 
stratigraphy of the Late Precambrian in the south 
of the Siberian paleocontinent delivered by the 
Institute researcher T.V. Donskaya and an intro-
ductory review of the excursion objects pre-
sented by S.V. Rasskazov (Fig. 1). 

 
Fig. 1. Distribution of objects for the Field Geological Excursion of teachers and students from Peking 

University in 2025. 

Рис. 1. Распределение объектов полевой геологической экскурсии преподавателей и студентов 

Пекинского Университета в 2025 г. 
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Fig. 2. Upper level of the Pereval quarry for the extraction of low-magnesia marbles for cement produc-

tion, photo 0732-33. 

Рис. 2. Верхний уровень карьера Перевал по добыче низкомагнезиальных мраморов для произ-

водства цемента, фото 0732-33. 

 

Fig. 3. Lower level of the Pereval quarry for the extraction of low-magnesia marbles for cement pro-

duction, photo 0737-40. 

Рис. 3. Нижний уровень карьера Перевал по добыче низкомагнезиальных мраморов для произ-

водства цемента, фото 0737-40. 

After lunch, the participants traveled by bus 

from Irkutsk to the Pereval marble quarry, lo-

cated on the shore of Lake Baikal, to observe 

marbles of the Slyudyanka metamorphic com-

plex of the Khamar-Daban terrane (Figs. 2, 3). 

The latter was accreted to the south of the Sibe-

rian paleocontinent in the Early Paleozoic. The 

accretion time was constrained by the age of 

granulite facies metamorphism, accompanied by 

the intrusion of syncollisional granites about 488 

Myr ago. 

By the end of the day, the participants were 

accommodated in the guest house Baikal Para-

dise of the Kultuk village. 

September 2–3. Structural suture of the Main 
Sayan fault between the Siberian 

paleocontinent and the Khamar-Daban terrane, 
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Cenozoic structures developed along this 
suture, Cenozoic volcanism 

In order to observe the basement rocks of the 

Siberian paleocontinent, affected by 

metamorphism of granulite facies, the partici-

pants went on a walking route from the guest 

house along the Circum-Baikal Railway, laid on 

the northwestern coast of Lake Baikal (Fig. 4). 

 

Fig. 4. Outcrop of gneisses of the Sharyzhalgai complex of the Lower Archean in the basement of the 

Siberian paleocontinent, Circum-Baikal Railway, photo 0838. 

Рис. 4. Обнажение гнейсов шарыжалгайского комплекса нижнего архея в фундаменте Сибир-

ского палеоконтинента, Кругобайкальская железная дорога, фото 0838. 

The participants observed rocks of dyna-

mometamorphism (mylonites, pseudotachylites) 

in the Main Sayan Fault – the suture between the 

Khamar-Daban terrane and the Siberian 

paleocontinent (Fig. 5). This suture separates the 

tectonic units of the early Earth with protoliths 

about 3.82 Gyr old (model age of the common 

Pb protolith of the basement in the south of the 

Siberian paleocontinent) and about 4.31 Gyr 

(model age of the common Pb protolith of the 

Gargan block) (Rasskazov et al., 2025). 
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Fig. 5. Outcrop of mylonites and pseudotachylites of the Main Sayan fault on the 2nd km of the Kultuk-

Arshan tract, photo 0787-88. 

Рис. 5. Обнажение милонитов и псевдотахилитов Главного Саянского разлома на 2-м км тракта 

Култук–Аршан, фото 0787-88. 

At the junction area between the Tunka Val-

ley and the South Baikal Depression of the 

Baikal Rift System (BRS), the participants sam-

pled rocks of the Kultuk volcano that erupted in 

the Main Sayan Fault 18–12 Myr ago (Fig. 6). 

Massive dolerites of subvolcanic bodies, lava 

flows of porous lavas of subaerial eruptions, as 

well as pillow lavas and hyaloclastites of under-

water volcanic eruptions were observed in out-

crops (Fig. 7). 
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Fig. 6. Edifice of the Kultuk volcano erupted in the Early-Middle Miocene in the reactivated suture zone 

of the Main Sayan Fault, photo 0842-44. 

Рис. 6. Постройка Култукского вулкана, извергавшегося в раннем-среднем миоцене в активизи-

рованной шовной зоне Главного Саянского разлома, фото 0842-44. 

 

Fig. 7. Outcrop of Lower Miocene pillow lavas and hyaloclastites of the Kultuk volcano, photo 0819a. 

Рис. 7. Обнажение нижнемиоценовых подушечных лав и гиалокластитов Култукского вулкана, 

фото 0819a. 

To assess the seismogenic state of the earth's 

crust in the Baikal Rift System, hydrogeochemi-

cal monitoring of groundwater was arranged in 

the Kultuk Village with sampling of wells and 

springs every 2 weeks, as well as real-time meas-

urements of the oxidation-reduction potential, 

pH, and temperature in groundwater wells (every 

2 minutes). 

September 3. Cenozoic volcanic and 
sedimentary rocks of the eastern part of the 

Tunka Rift Valley 

The Kultuk–Arshan bus transfer was accom-
panied with stops for geological observations of 
outcrops along a highway in the eastern part of 
the Tunka Valley: 1) 5 km stop, a roadside expo-
sure of overthrusting basement rocks on the 
Pleistocene-Holocene sediments (Fig. 8); 
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Fig. 8. Overthrusting of metamorphic basement rocks on Middle Pleistocene sediments, photo 0853. 

Рис. 8. Надвиг метаморфических пород фундамента на среднеплейстоценовые отложения, фото 

0853. 

2) 13 km stop, an open pit of loose Lower 
Pleistocene sediment layers tilted at the azimuth 
of 15°, angle of 45° (Fig. 9, a, b); 3) 16.7 km 
stop, Bol’shaya Bystraya quarry, Middle Pleisto-
cene boulder-pebble stratum that includes tour-
maline pegmatite boulders (Fig. 10, a, b), 4) 27 
km stop, Priirkutnyi and Karyer volcanoes that 

erupted in the Early-Middle Miocene (Fig. 11, a–
d). Deep-seated xenoliths from the Karyer Vol-
cano, derived from the crust–mantle transition 
zone, show the Pb–Pb isochron age of 2.7 Gyr. 

At the end of the day, the participants were 
accommodated in the VelMan apart-hotel of the 
Arshan village (Fig. 12). 

 а) 
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 b) 

Fig. 9. Lower Pleistocene deposits with inclined bedding of layers: (a), photo 0861, outcrop fragment 

(b), photo 0860. 

Рис. 9. Нижнеплейстоценовые отложения с наклонным залеганием слоев: (а), фото 0861, фраг-

мент обнажения (b), фото 0860. 

 а) 
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 b) 

Fig. 10. General view of the Middle Pleistocene alluvium exposed by the Bol’shaya Bystraya quarry 

(a), photo 0864-66a and a boulder of muscovite-tourmaline granite from these sediments (b), photo 

0872. 

Рис. 10. Общий вид среднеплейстоценового аллювия, вскрытого Большим Быстринским карье-

ром (а), фото 0864-66а и валун мусковит-турмалинового гранита из этих осадочных отложений 

(b), фото 0872. 

 а) 

 b) 
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 c) 

 d) 

 e) 

Fig. 11. Basalt covers with columnar joints in the eastern part of the Tunka Valley: a, b – without deep-

seated inclusions (Priirkutnyi volcano), photos 0875-75 and 0879-81, c – with deep-seated ones (Karyer 

volcano), photo 0891-92, d – wehrlite xenolith from the Karyer volcano, sampled during the observa-

tion, photo 0896 and e – Pleistocene aeolian sand overlying the lava cover, photo 0873-74. 
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Рис. 11. Базальтовые покровы со столбчатой отдельностью в восточной части Тункинской до-

лины: а, b – без глубинных включений (вулкан Прииркутный), фото 0875-75 и 0879-81, c  – с 

глубинными включениями (вулкан Карьерный), фото 0891-92, d – верлитовый ксенолит из лав 

вулкана Карьерный, отобранный во время практики, фото 0896 и e – плейстоценовые эоловые 

пески, перекрывающие лавовый покров, фото 0873-74. 

 

Fig. 12. Accommodation in the VelMan apart hotel in the Arshan village, photo 0906-07. 

Рис. 12. Размещение в гостинице «VelMan апарт отель» в пос. Аршан, фото 0906-07. 

September 4–5. Routes in the Arshan village 
and its environs: mudflow, mineral and thermal 

waters, the master fault of rift valley 

The participants went on a hiking route to ob-

serve a large-boulder mudflow that descended 

from the Tunka Ridge and flooded the Arshan 

village on June 28, 2014 (Fig. 13) (Akulov et al., 

2018). 

 

Fig. 13. Debris flows that flooded the Arshan village on July 28, 2014, photo 0911-14. 

Рис. 13. Селевые отложения, затопившие поселок Аршан 28 июля 2014 г., фото 0911-14. 

Further, on the way up the valley of the Kyn-
garga River, the participants observed Lower 
Cambrian carbonates of the pre-Cenozoic base-
ment affected by cataclasis of the rift valley mas-
ter fault (Fig. 14) and a natural source of gas-pro-
ducing carbonated mineral water. Mineral and 

thermal waters, supplied by drill holes, are used 
in the Arshan spar for medical treatment of peo-
ple. 

Participants had a bus route to the Khuray-
Khobok volcano (Fig. 15), where they observed 
loess and sand deposits finalizing the 2.5 km 
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thick sedimentary filling of the Tunka depression 
(Fig. 16). The deposits were described in detail 

in (Ryashchenko et al., 2014; Alokla et al., 
2022). 

 
Fig. 14. Cambrian carbonates affected by cataclasis in the Tunka fault, photo 0917. 

Рис. 14. Катаклазированные кембрийские карбонаты в Тункинском разломе, фото 0917. 

 а) 
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 b) 

 c) 

Fig. 15. Khuray-Khobok volcano: a – group photo 0948; b – volcanic slag cut by a basalt dike, photo 

0961a; c – loess on the southern slope of the volcano, photo 0952. 

Рис. 15. Вулкан Хурай-Хобок: а – общее фото 0948; b – вулканические шлаки, прорванные ба-

зальтовой дайкой, фото 0961а; c – лесс на южном склоне вулкана, фото 0952. 

During the bus transfer starting from the Ar-

shan village, a stop in the Tunka depression 

yielded additional observations of Quaternary 

lavas interbedded with sands on the northern 

bank of the Irkut River (Fig. 16). 
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Fig. 16. Pleistocene lava flow overlying the sands on the northern bank of the Irkut River, photo 0977. 

Рис. 16. Плейстоценовый лавовый поток, перекрывающий пески на северном берегу р. Иркут, 

фото 0977. 

Then two stops were done on the Kultuk-Ir-
kutsk highway for an initial acquaintance with 
the rocks of the sedimentary cover of the Sibe-
rian paleocontinent. Along the Kultuk-Irkutsk 
route, in the zone of transition from the basement 
to the sedimentary cover of the Siberian 
paleocontinent, the participants observed 

interbedded coastal-marine Cambrian sedimen-
tary carbonate and terrigenous rocks with wave 
signs (Fig. 17) and also Jurassic continental coal-
bearing sandstones of the Irkutsk basin (Fig. 18). 
In the evening of September 5, the Chinese par-
ticipants were again accommodated in the Akad-
emicheskaya Hotel. 

 

Fig. 17. Wave signs in the terrigenous layer exposed in a road cut on the 36th km of the Irkutsk-Kultuk 

highway, photo 0986a. 
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Рис. 17. Волноприбойные знаки в терригенном прослое, вскрытом придорожной выемкой на 36 

км тракта Иркутск – Култук, фото 0986а. 

 

Fig. 18. Stop at the outcrop of Jurassic sandstones near Shelekhov town, photo 0987a. 

Рис. 18. Остановка у обнажения юрских песчаников вблизи г. Шелехов, фото 0987а. 

September 6. Carbonate marine deposits of the 
Upper Precambrian and continental deposits of 

the Jurassic on the Siberian paleocontinent 

Participants went by bus to the Listvyanka 

port and boarded the ship Atlant for a Lake 

Baikal trip. 

The first stop was to observe the coastal out-

crops of the Jurassic (172–170 Myr) conglomer-

ates of the Sennaya River mouth, at the Cape 

Skriper base (Fig. 19). Hypotheses on possible 

sources of numerous pebbles of trachydacite-

rhyolite composition in the conglomerates were 

discussed (Oliferovsky et al., 2023). Lenses of 

sandstones with plant imprints were found (Fig. 

20). 

The second stop was to observe the Upper 

Precambrian stromatolite limestones of the 

Uluntui formation of the Baikal series at the Bol-

shoy Kadilny and Maly Kadilny capes. The stro-

matolites have a local name of the species 

Conophyton cadilnicus Kor. (Figs. 21, 22) 

(Dolnik et al., 1970). For these limestones, the 

Ediacaran Pb–Pb isochron age of 560 ± 30 Myr 

was obtained (Kuznetsov et al., 2013). 

The ship returned to the Listvyanka port (Fig. 

23). The participants went by bus to Irkutsk. 
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Fig. 19. Jurassic conglomerates on the shore of Lake Baikal. Baikal under the Skriper rock, photo 2010. 

Рис. 19. Юрские конгломераты на берегу оз. Байкал под скальником Скрипер, фото 2010. 

 
Fig. 20. Plant imprints in a sandstone lens within Jurassic conglomerates, photo 2013. 

Рис. 20. Отпечатки растений в линзе песчаников юрских конгломератов, фото 2013. 
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Fig. 21. General view of the outcrop of stromatolite limestones of the Uluntui formation at the mouth 

of the Malaya Kadilnaya valley. Occurrence of layering — azimuth of incidence 160°, angle of inci-

dence 25°, photo 2082-83. 

Рис. 21. Общий вид обнажения строматолитовых известняков в устье пади Малая Кадильная. 

Залегание слоистости — азимут падения 160° угол падения 25°, фото 2082-83. 

 а) 
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 b) 

 c) 
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 d) 

 e) 

Fig. 22. Outcrop of stromatolite limestones of the Uluntui formation, photos 2034, 2042, 2048, 2051, 

2079. 

Рис. 22. Обнажение строматолитовых известняков улунтуйской свиты, фото 2034, 2042, 2048, 

2051, 2079. 
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Fig. 23. The final photo near Lake Baikal, photo 2094. 

Рис. 23. Заключительное фото на оз. Байкал, фото 2094. 

September 7. Final day 

The participants met with the Vice-Rector of 

Irkutsk State University for Research and Inter-

national Relations D.V. Aksyonov-Gribanov, 

the head of the International Department of ISU 

Y.V. Elokhina and the Dean of the Geological 

Faculty S.P. Primina. Then they visited the cen-

ter of Irkutsk city before leaving Irkutsk. 

Conclusion 

In the course of field geological training, the 

students observed Precambrian, Lower Paleo-

zoic and Mesozoic sedimentary, igneous, and 

metamorphic rocks that are representative for 

pre-Cenozoic tectonic units of the Siberian 

paleocontinent and accreted Khamar-Daban ter-

rane. The lithosphere of these units was gener-

ated in the time range covering the much of the 

Earth’s evolution. 
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