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s About theClass@BaikBroject

About the Floating University
INTERNATIONAL CO-OPERATION FOR TRAINING IN MARINE SCIENCES  (0The Floating University is a longlasting international research and
training programme which wasinitiated by the Moscow StateUniversity
andexecutedwith UNESC®upportsincel991
wThe (Trainingthrough-Research experience served as a solid
foundation of the Class@ Baik#&roject,which hasstarted successfullyn
2014 on the Baikal Lake Sincethen, 6 expeditions were organized
onboardRV({GYu Vereshchagin.
wCollectedmaterialis beingprocessediy studentswhich participatedin
the expedition under a supervisionof researchersand professorswho
collaboratein the frameworkof the Program Educationaportion of the
programis closelyintegratedwith real researchwork.

Traditionalresearch topics of Floating University:

ANaturalgashydratesandfocusedhydrocarbongasseepages

AMud volcanismand claydiapirism

AModern deepwater depositionalsystems deep-seafans, canyonsand
channelcomplexes

ANeotectonics seafloormorphology,sedimentation

AHeatflow andthermophysicatharacteristic®f bottom sediments

ASlopestability/instability

Chair holder:Dr. Grigorii G. Akhmanov
http://floatinguniversity.ru/
http://class-baikal.ru/

Contact:akhmanov@geol.msu.ru
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Locatlon of studied area

The study area is located in the sowtiest
deepwater part of the Central basin of Lake

Baikal on the water depth varying from 800 to
1580 meters.
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Objectives of investigation

TheKhuraydepositionalsystemhasa unique structure. Its
major peculiarity is a presence of the canyon (Khuray
canyon)in the distalpart of the system

The systemis developedin very narrow rift basin The
evolution of the systemis highly affected by active neo-
tectonics

TheKhuraydepositionalsystemis a remarkableexampleof
moderna y Oy | & dekpwvatér fan. Detailedgeological
and geophysicalstudies of modern depositional systems
canbe akeyto correctinterpretation of palecanalogues

Objectives:

Study of the structure and evolution of the degmter
depositional systenKhuray

U Creation of scheme of vallashannel complex

U Determination of the source of clastic material

U Estimate of the duration of the system development
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Tectonic structure -

108°
| LakeBaikalisthe 2 2 NI
oldest and deepestlake,
which has been formed
within a recently active
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: Vi rift zone at the edge of
Ry Siberian Siberi \atf Act
Platform « iberianplatform. Active

tectonics influences all

subagueous geological
w0 a00km  Processes in the Lake
- areawith sedimentation,
In particular
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1 ¢ rift depressions
2 ¢ faults of different type

3 ¢ volcanic belts ‘@ O, \




Investigation-methods and;equipment

Geophysical surveying

Continuous profiling Sidescan sonar (2015)( & profiles
U Source: towedsub-bottom profiler (2015) w Frequency30kHz 120km?
w Frequency6 kHz 6 lines
w Propagation distanceup to 50 m [ 105km ] Bathymetry data

U LIN SB RAS and RCh&Ehymetry dataafter
RAS 17.8 Program (2009) and FWO Flanders
(1.5.198.09Project

U DeBatistM., Canals M.SherstyankirP.,

U Source: orboardsub-bottom chirp profiler (2015, 2016, 2019)
w FrequencyLFM signal-110 kHz 82lines
w Propagation distanceup to 40 m 590 km

U Source: multelectrodespark source, parkem (2017, 20138

w Frequency 350 kHz T Alekseev S._& th§ INIAS I?r_(,_)jec-ﬂ%9 T_eam,
w Propagation distanceup to 400m 1020 km 2002. Anew | U K e Ynapoh.kke Baikal.
Chip profiler Subbotto-m profiler Multi-electrode spark sourdesparken

RV(G.Ju. Verechagin (KNUDSEN Chirp 3260 and S|descan sonaﬁSonlcsm and singlechannel streamer




Investigation'-methods-and equipment
Geological investigations '

Bottom sampling(2014¢ 2019)

U Gravity cores
A Length:3,5and5,5m ( 132sites }
S

A Weight 500andy n n 250m of core
A Diameter of plastic linet00mm

Laboratory analysi$2014¢ 2019)
U Lithologicaldescription

U Geochemistryassaying
U Xraycomputer tomography analysis (CT)
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U Granulometricanalysis

U Analysiof mineral composition
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Scheme of
obtained

Legend

|:| Area of side-scan sonar - data of Class@Baikal expeditions and
Limnological Institute SB PAS
Seismic surveys:
high-frequency (1-10 kHz) - data of Class@Baikal expeditions
middle-frequency (200-700 Hz) - data of Class@Baikal expeditions
middle-frequency (200-700 Hz) and low-frequency (50-200 Hz) -
data of Limnological Institute SB PAS
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Stations of bottom sampling
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Khuray-Khylzyn valley

; (Braided) channels

s A Braided channels of the
Vi deep-water depositional
systemKhuray

-250m —

Olkhon Gates

-500m —

-750m

Braided river
(e.gW2 S | dzf) 3

Delta of Anga river
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Legend

- channels of the Khuray system
- main tectonic fault (the Gydratny fault)

]
’ - direction of turbidite flows movemen
aal _—» - direction of turbidite f t
s =
S _ = - \’_ '\ - elements of depositional system
Delta of Selenga river e E—
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Pnnmpal schemes

A (classiq system

The Khuray system

wCanyon is located not only in a proximal part of the

wCanyon is located only in proximal part system, but also in a distal part
wValleychannel complex is long and narrow wValleychannel complex is wide
wChannels are very meandering wChannels are slightly meandering
wChannels are joined again in one in the distal part
Cc¢ Canyon wValleychannel systenibcateson the tectonic
V-C¢ Valley-channel complex bench withan active fault

Fc Lobes of fans
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LIN SB RAS and RCMG bathymetry da
after RAS 17.8 Program (2009)
and FWO Flanders (1.5.198.09) Projec
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- main tectonic fault (the Gydratny fault)
_~* - direction of turbidite flows movement -1.250m
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-1.500m

-1.642m

The system is fed by t€ukuycanyon, which is incised into the north part
of the Selengaleltafront. Inits upper reaches, immediately beyond the
mouth of theKukuycanyon, theKhuraysystemis represented by a set of
meandering channels forming typical deejter channellevee complexes
which are wellexpressed in bottom topography.




Khuray-Khylzyn valley

Features of channels

I i
Khuray-Khyizyn valley
p Khuray canyon
250m

pad Zone 1: Olkhon Gates =, \
. U Wellexpressedn bottomtopography ,
U Forms farshapedoranches r
U Channelare very meandering i ¢
l

Zone 2 4 /
U Very difficult detected Dot of Anga rver
U Subparallel

o
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U Channelarelessmeandering

Zone 3
U Well-expressedn bottom topography
U Distinct detected

U Merge each others

— e e
0 6 12 18 24 30km

The central part of theystem developsver a large uplifted fault block, which is separated from of the rest of
the Centrabasin bya wellexpressed tectonic escarpment up to 80 m high. Within the block the systéme of
meanderingchannels is gradually replaced by a system of less distinct channels, which ngebraided
channel complex less commonly observed in deper fan systems. At theistal partof the system, the
channels become better expressed in bottom relief againk@agin mergingvith each other forming,

eventually, a single main channel. ‘@ ©O) \




Central

Khuray-Khyizyn valley
B

Khuray canyon

Olkhon Gales

100 Delta of Anga river
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- main tectonic faul (the Gydratny fault)

- direction of turbidite flows movement

- elements of depositional system

Detta of Selenga river e s
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100 m

Changes in the structure of the sedimentary
section from theproximal partto the distal
part of theKhuraysystem
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-250m —

— e e
0 6 12 18 24 30km

-500m —

Oncethe smallchannels ...
converge into the single

one, it reaches a tectonic .. -
escarpment and forms a
distinct erosionalncision .
named theKhuray

canyon.

-1.642m

Khuraycanyon

Kukuycanyon

LIN SB RAS and RCMG bathymetry data after RAS 17.8
Program (2009 and FWO Flanders (1.5.198.09) Project
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