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Abstract.. This article briefly describes the contentlué first fieldeducationageological 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 ofthe 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 Habadoran terrane. Durg the fieldexcursionthe students
observed the consequences of Cenozoic rifting that developed in the interaction zone of these tectonic
units (alongthe suture of the Main Sayan Fawahd adjacent areas

Keywords Lake Baikal, Tunka ValleyRocks Precambrian, Lower Paleozoic, Mesozoic, Siberian
paleocontinent, HamabDaban terrane, Main Sayan Fault, Cenozofting
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Introduction August 31. The beginning

The Baikal regiori a representative territory  Chinese teachers and students, arrived in Ir-
for demonstrating rocks and geological prokutsk, were accommodated in the Akad-
cesses covering mucih dnichetkhyg@ Hokeler t hos evol uti on
serves for educational geological trainings of
students from the Geological Facultyldutsk September 1. Introduction to the excursion
State University (ISU) that have been held since  opjects, geological observations on the

the 1950s every year for 1.5 months. From thgouthwestern shore of Lake Baikal i marbles of

existing experience, the first geological training  the Slyudyanka metamorphic complex
of Peking University students @he most indic-

ative geological objects of the territory was ar- . N the morning, Chinese teachers and students

rangedn 2025, from August 31 to September 7 Visited the Institute of the Earth's Crust of the Si-

For this internship, special review articles werd€rian Branch of the Russian Academy of Sci-

published (Rasskazov et al., 2025; Kovalenkdgnces and listened to a lecture on geology and

2025). The following is a chronology of the in- Stratigraphy of the Late Precambrian in the south

ternship events with brief geological commentsOf the Sibeian 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).
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Fig. 1. Distribution ofobjects forthe FieldGeologicalExcursionof teachers and studeritem Peking
Universityin 2025
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Fig. 2.Upper level of the &evalquarry for the extraction of lovmagnesia marbles for cemembguc-
tion, photo 07333.

tdMmJ jBodzd?2 bksojdd CO! jgO )} jtojoOd 6 HEB' Yj dad |
pEHMsO O Yj d&Bj @O, Wkt 0732

Fig. 3. Lower level of the Brevalquarry for the extraction of losmnagnesia marbles for cement pro-
duction, ploto 073740.

tdml1 dydzd?2 Ektese jdz COte! jtO 1 jtojoOdz fts HBBT yYyj dadlL
oHMIso © yJj BjdsO, Wslss 0737
After lunch, the participants traveled by bushe intrusion of syncollisional granites about 488
from Irkutsk to the Pereval marble quarry, lo-Myr ago.
cated on the shore of Lake Baik#d, observe By the end of the day, the participants were
marbles of the Slyudyanka metamorphic comaccommodated in the guest house Baikal Para-
plex of the KhamabDaban terrane (Figs. 2, 3). dise of the Kultuk village.
The latter was accreted to the south of the Sibe-
rian paleocontinent in the Early Paleozoic. TheSepterg:e;nz':;:‘mtsgg’&gg f#;ué?bgfrig]r? Main
accretl.on tlme was const.ralned by the gge Ogaleocont?;lent and the Khamar-Daban terrane,
granulite facis metamorphism, accompanied by
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Cenozoic structures developed along this metamorphism of granulite facigthe partici-
suture, Cenozoic volcanism pants went on a walking route from the guest
In order to observe the basement rocks of theouse along the CircwiBaikal Railway, laid on
Siberian paleocontinent, affected bythe 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, CircuBuaikal Railway, photo 0838.

t dM.[ B4zOY j dzd ] cdzj2Mtse " Otr yOkE 02 M et Sdif dzj S MO
Misets §0dzj sCtsdalsddzj dzs©®, stezesBO2COdz MEOW yj dzj L dzOW
The participants observed rocks of dynaabout 3.82 Gyr old (modelge of the common
mometamorphism (mylonites, pseudotachylitesPb protolith of the basement in the south of the
in the Main Sayan Fauiltthe suture between the Siberian paleocontinent) and about 4.31 Gyr
KhamarDaban terrane and the Siberian(model age of the common Pb protolith of the
paleocontinent (Fig. 5). This suture separates th@argan block) (Rasskazov et al., 2025).
tectonic units of the early Earth with protoliths
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Fig. 5.0utcrop of mylonites and pseudotachylites ofNtan Sayan fault on the 2nd km of the Kukuk
Arshan tract, photo 07838.

tdm[BB2OY j dzadj B dztsdzdlstse d §MioHBISORd dEZEsEd IptizO K28 c
s bz dzfit€h Odz, W8It 0787
At the junction area between the Tunka ValMassive dolerites of subvolcanic bodies, lava
ley and the South Blal Depression of the flows of porous lavas of subaerial eruptions, as
Baikal Rift System (BRS), the participants samwell as pillow lavas and hyaloclastites of under-
pled rocks of the Kultuk volcano that erupted inwater volcanic eruptions were observed in out-
the Main Sayan Fault 182 Myr ago (Fig. 6). crops (Fig. 7).
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terrane Kultuk volcano Siberian
paleocontifient

Main Sayan suture

Lake Baikal

Fig. 6.Edifice of the Kultuk volcano erupted in the Eaiiddle Miocene in theeactivated suture zone
of the Main Sayaffrault, photo 084244.
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Fig. 7. Outcrop of Lower Miocene pillow lavas and hyaloclastites of the Kultuk volcano, photo 0819a.

tdm[B020y jJdad ] dedy daj Bdtsyj deser 7 f sHEh jyder » d&zOes d ¢«
Wislsts a0 819
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 .
The Kultuk Arshan bus transfer was accom-

springs every 2 Week_s, a_s well a; T mea_ls- panied with stops for geological observations of
urements of the oxidatiereduction potential, outcrops along a highway in the eastern part of
pH, and temperature in groundwater wells (evershe Tunka Valley: 1) 5 km stop, a roadside expo-
2 minutes). sure of overthrusting basement rocks on the
PleistoceneHolocene sediments (Fig. 8);

September 3. Cenozoic volcanic and
sedimentary rocks of the eastern part of the
Tunka Rift Valley
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Fig. 8. Overthrusing of metamorphic basement rocks Middle Pleistocensedimentsphoto 0853.

[ dMn1 08ode okjOoBsl dujMCdE §sStesH WlkdHOd] dsO do ft
0853.

2) 13 km stop, an opepit of loose Lower erupted in the Eariivliddle Miocene (Fig. 11,ia
Pleistocene sediment layers tilted at the azimutth). Deepseated xenoliths from the Karyer Vol-
of 15A, angl e of 45A cand; degived fbom thea crisbhntle trarsijion 1 6 . 7
stop, Bol 6shaya Byst r zogeashayvuha RPbysochrdhiagedfi2g GR.l ei s
cene bouldepebble stratum that includes tour- At the end of theday, the participants were
maline pegmatite boulders (Fig. 10, a, h)2Z accommodated in the VelMan aphdtel of the
km stop, Priirkutnyi and Karyer volcanoes thatArshan village (Fig. 12).

1
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b)

Fig. 9. Lower Pleistocene deposits with inclined bedding of laye)s:photo 0861, outcrop fragment
(b), photo 0860.

tdiy d9 dzj § dzj 2 Mistsdzisopg alzd ) M dzOS dzts dzdzQdy  LWOsjtss Q0dBA6) 15 i)
a3 dzls tsBdEPy j e ts( 0860 .
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b)

Fig. 10.General view of théVliddle Pleistocene alluvium exposed by the 8bhyaBystrayaquarry
(a), photo 086466a and a boulder of muscoviteurmalire granite from these sedimsifb), photo
0872.

t df. [ Bh0d?2 Mesdhidgj2 sy dZso scts Odzdzs oW, oMCter sscts
tets® ,( WislshH @ 8d6 4o O dzbixtz taglpCipdiptrfolss ¢ 5 Gt Odzd SO L 4 Isd A
), Wslks 0872.
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€)

Fig. 11.Basalt covers with columngaintsin the eastern part of tHeinkaValley: a, b1 without deep
seatednclusions (Priirkutni/volcano), photos 08785 and 08781, ci with deepseatednes(Karyer
volcano), photo 08992, d 1 wehrlite xenolith from the Karyervolcano, ampledduringthe observa-
tion, photo 0896 andi Pleistocene aeolian sand overlying the lava cover, photo D873
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Fig. 12.Accommodation in the VelMan apart hotel in the Arshan village, photo-0906

tdi.t @zdsj M j dzd § ovelMas®@)fs @ tddd yt§ Is jhde'" eRidis LOFDEOM, .

September 4i 5. Routes in the Arshan village from the Tunka Ridge and flooded the Arshan

and its environs: mudflow, mineral and thermal village on June 28, 2014 (Fig. 1@kulov et al.,
waters, the master fault of rift valley 2018).

The participants went on a hiking route to ob-
serve a largdoulder mudflow that descended

Fig. 13.Debris flows that flooded the Arshan village on July 28, 2014, photo-D911

tdfm.ujldjor j Gldsyjddy, LOssfdohdj §sfiijddse ¢th Od

Further, on the way up the valley of the Kyn-thermal waters, supplied by drilbles, are used
garga River, he participants observed Lowerin the Arshan spar for medical treatment of peo-
Cambrian carbonates of the gEenozoic base- ple.
ment affected by cataclasis of the rift valley mas- Participants had a bus route to the Khuray
ter fault (Fig. 14) and a natural source of-gas-  Khobok volcano (Fig. 15), where they observed
ducing carbonated mineral water. Mineral andoess and sand deposits finalizing the 2.5 km
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thick sedimentary filling of the Tunka depressionin (Ryashchenko et al., 2014; Alokla et al.,
(Fig. 16). The deposits were described in detaR022).

Fig. 14.Cambrian carbonates affected by cataclasis in the Tunkagaolo 0917.
tdMm.s AKIOS &zOL Jteso Odzdz" | CjdBBEd2MEd] SOBBB&EOEBE. o Uk
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c)

Fig. 15.Khuray-Khobok volcanoa i group photo 0948 i volcanic slagcut by a basalt dike, photo
0961a;ci loess on the southern slope of the volcano, photo 0952.

(M. ] AES Odz-weBHEEs B " j | U Sisie Z0dsK4OoRg jyuj Mdz0s d, ftste Odz
LOd stsos2 HO2 Thd) Mif sd® “OPEE®; NS dsdzej ok dS OdzO, Wl

During the bus transfer starting from the Ar-lavas interbedded wit sands on the northern
shan village, a stop in the Tunka depressiobhank of the Irkut River (Fig. 16).
yielded additional observations of Quaternary
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Fig. 16.Pleistocene lava flow overlying the sands on the northern bank of the Irkut River, photo 0977.

{qf.) &2 mlssyj dser 2 dOotsor 2 ks, §jtjCter o0y hd?2
Wists 0977,

Then two stops were done on the Kuluk interbedded coastaharine Cambrian sedimen-
kutsk highway for an initial acquaintance withtary carbonate and terrigenous rocks with wave
the rocks of the sedimentary cover of the Sibesigns (Fig. 17) and also Jurassic continental-coal
rian paleocontinent. Along the Kulttlkkutsk bearing sandstones of the Irkutsk basin (R#). 1
route, in the zone of transition from the basemenh the evening of September 5, the Chinese par-
to the sedimemary cover of the Siberian ticipants were again accommodated in the Akad-
paleocontinent, the participants observe@micheskaya Hotel.

Fig. 17.Wave signs in the terrigenous layposed ira roadcut on the 36th km of the IrkutsKultuk
highway, photo 0986a.
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{df.] dBdtedes2dr | L&OSd o Isjtetedej degsds §tesmdtsy, of
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Fig. 18.Stop at the outcrop of Jurassic sandstones near Shelekingvphoto 0987a.

tdfm. [ MBOdseCO £ tBdOY jddVL fe®S d2j tzj HEORJE B0 B &g

September 6. Carbonate marine deposits of the ~ sandstones with plant imprints were found (Fig.
Upper Precambrian and continental deposits of ().
the Jurassic on the Siberian paleocontinent The second stop was to observe the Upper
Participants went by bus to the ListvyankaPrecambrian stromatolite limestones of the
port and boarded the ship Atlant for a LakeJluntui formation of the Baikal series at tBel-
Baikd trip. shoy Kadilny and Maly Kadilny capes. The stro-
The first stop was to observe the coastal ouimatolites have a local name of the species
crops of the Jurassic (17270 Myr) conglomer- Conophyton cadilnicus Kor(Figs. 21, 22)
ates of the Sennaya River mouth, at the Cag®olnik et al., 1970). For these limestones, the
Skriper base (Fig. 19). Hypotheses on possibediacaran PlPb i sochron age of
sources of numerous pebbles of trachydacitgvas obtained (Kuznetsov et,&8013).
rhyolite compositionn the conglomerates were  The ship returned to the Listvyanka port (Fig.
discussed (Oliferovsky et al., 2023). Lenses 0#3). 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.

{dm.>Wi9s dj S tdzc dzts d3j te O 1§ 'O dakz® tsmi j ) f Otz ad SO B Ctod f § e,

Fig. 20.Plantimprintsin a sandstonéenswithin Jurassic conglomerates, photo 2013.

t df.[120j yOlsSd ©OMmisjdd?2 o dddLj §jMyuoddSss “thsdn
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Fig. 21.General view of the outcrop of strotohite limestones of the Uluntui formation at the mouth
of the Malaya Kadilnaya valley. Occurrence of layeinga z i mut h of i ncidence 16
dence 25A;83.photo 2082
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