YHuUKaJbHble rnyboKkoBoAHbIE SKOCUCTEMDI
ceBepo-3anagHoM yactm TUxoro okeaHa

HaunoHanbHbIN Hay4YHbIN LEHTP Mopckoun buonorumn 1BO PAH




~~35 TnoB MHOroKkNeTo4YHbIX : 17 TMnoB BCTpeYaloTcs B NMPEeCHbIX BoAax,
(phyla of Metazoa) 11 TMNOB BCTpevaloTCH Ha cyLle
] (17 phyla found in fresh-water;
11 phyla found on the land)

U

1,7 MIH. — Tornbko 1 HazeMHbIN 1 1 NPeCHOBOAHLIN TUMbI

Ha3eMHble BUAblI; (1 fresh-water and 1 terrestrial endemics)
0,3 MnH. (15%) — (Onychophora, Micrognathozoa)

MOpPCKune Bnabl . : -

Onychophora
9.5% BMAOOB- MOpPCKMe
Becno3BoHOYHbIE
species of marine invertebrates
~33 Tuna BCTpeYaloTca B Mope |+ | %
- ..,. Ia foundn te - ,". : _-...,. , - Pérfpatopsis moseleyi
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14 TUNOB TONMBLKO MOPCKUE;
90% Bcex knaccoB Metazoa —

MOpcCKue
(14 phyla are exclusively marine;
90% of all metazoan classes are marine)
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Mnowaab MupoBoro okeaHa — 361 260 000 km?2
MNMnowaab rmybokoBoAHbIX panoHOB MupoBoro okeaHa
(deep-sea) — 326 000 000 km?

MNMnowaab abnccanbHbIX paBHUH

(abyssal plains) — 294 400 000 km? (75%)

Mopckue ropbi — 8 500 000 km?

my6okoBoaHble «kopannoBbie pugbi» — 280 000 km?
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Chelicerata
Chordata

B Cnidaria
Crustacea
Echinodermata
Hemichordata
Mollusca
Nematoda
Porifera
Sipunculida
Vertebrata

Annelida
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— More efficient sampling methods yield higher biodill

oAty SoJaBio: ~ 100 previously known species; 621 species collected,
~ 30% (203) — new for science; transect from 500 to 3660 m depth

KuramBio I: ~ 300 species previously known for 5000-6000 m
=t (40 years of research, 10 Vityaz expeditions); >1780 species
collected, ~ 60 % new for science; samples at 4830-5830 m depth

new for science; samples from 1700 to 4700 m depth

@ KuramBio Il: > 1300 species collected, ~ 50% new.

samples up to 9500 m depth



Approximate number of publication on deep-see

oceanography and biology in 2013- 2015 in Web of Science
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Approximate number of publications on abyss in 2013-2015 in Web of Science
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CKOpOCTb BbIMUPaHUA BUOOB B pe3ynbraTte paspylleHns MectoodbutaHnm NnpeBocxoanT
CKOPOCTb ONnucaHusi HoBbIX BUOOB. Ha pybexe cTtoneTtumn cKopocTb ONUCaHUS HOBbLIX
BugoB — o ~ 15 000 B rog, cenyvac ~ 20 000 B roa. 3a nocneanue 25 net 20 B. cpeaHss
CKOPOCTb onucaHusa HoBbix BMAoB cocTtaensana 8700 Bugos; 3a 200 net go atoro — 4 400

HOBbIX BUOOB B o

(The modern rate of extinction because of ecosystem destruction exceeds the modern rate of description of the new species.
At the beginning of 21th century, up to 15 000 species have been described per year; currently, about 20 000 species per year.
In the last 30 years about 8700 new species have been described per year. For more than 200 years before about 4500 species have
been described per year)

[ake npn coBpeMeHHbIX Temnax Hy>XHO bonee 100 ner,

4YTOObI ONMcaTb o4YepeaHble 2 MITH. BUOOB

(Even at the modern rate of descriptions we need more than
100 years just to describe next 2 million of species)

[Mpu yHUYTOXKEHUM 1000 KB. KM TPONMUYECKUX O0XKOEBLIX JIECOB
ncyesatot okono 10 000 BnaooB (HacekoMble), U3 KOTOPbIX
9000-9900 ocTatoTcsa HeonMcaHHbIMN.
cuesHoBeHne MecToobnTaHNM BEAET K CHMKEHUIO pa3HO0bpasus

OT annenen OO 3KOCUCTEM
(At the destruction of 1000 km? of the tropical rain forest about 10 000 species (insects) become extinct, 9000-9900 of them still
being undescribed)




COBpeMeHHaFI nageonornd n ctparernd B USy4eHmMm MOpPCKOro

brnopasHoobpasus:
(The modern ideology and strategy of the study of marine biodiversity)

[Mpn coBpeMeHHbIX TeMnax nccneaoBaHnst HEBO3MOXHO
onucaTb Bce brnonornyeckoe pasHoobpasne B OKeaHe;
HeobxoaMMo BbIOpaTh (ON8 KaXXA0W KNUMaTUYE€CKOW 30HbI
N OnpeaerneHHbIX LWMPOTHBIX Anana3oHOB) KOHKPETHbLIE akBaTOPUM
C HanbonbLUMM pa3HOObpa3neM, KOTOPbIE MOTTIN Obl COXPaHATBLCS Kak
«NCTOPUYECKNE UCTOYHMKN DnopasHoobpasns B OKeaHe.

Ha KoMnneKkcCHOM U3y4eHun, UHBEHTapu3aLumm 1 MOHUTOPUHIE Takoro
pasHoobpasnsa MoryT cocpeaoTovnTb CBOW YCUNUS

MexXayHapoaHble opraHn3auunn n KOJINMEKTUBBLI YHEHbIX.

(At the modern rate of researches we are not able to describe totally the biological diversity in the ocean.

It is necessary to identify centers of evolutionary diversification that act as genetic sources for existing biodiversity.
These centers are the local areas with highest biodiversity in every climatic zones and latitude ranges.
International teams of taxonomists could concentrate their efforts to integrated study, inventory and monitoring of
marine biodiversity in these areas)




OcHOBHBbI€ 3Tarnbl COBpeMeHHOIZ cTpartermm B N3y4eHunu

MOPCKOIro Brnonornyeckoro pasHoo6pa3|/|;|

(According to the strategy above the following tactics can be used to initiate biodiversity
inventories in marine areas of International or particular interest and importance)

(1) MgeHTudpuruympoBaTtb LEHTPLI 3BOMOLMOHHON ANBEPreHUMn (LEHTPDI
HanbornbLlero BUAOBOrO U reHeTUYECKOro pasHoobpasns) nytem
nccnegoBaHMs U UHBEHTapusaumm OnoThl;

(2) Beiaenntb 30HbI A1t GUOMOHUTOPUHIa BHYTPU BblIOpaHHOM (OXpaHSEMOW)
aKkBaToOpwU;

(3) onybnnkosaTtb npeaeribHO NosiHble onpeaenuTenn (Kn4yun) no bruorte
BblOpaHHbIX akBaTOpui ( B TOM Yncne, B 95IEKTPOHHON hopMe, LOCTYMHOM
yepes Internet);

(4) ncnonb3oBaTb 3TU aKkBaTOPUKN AJ1A N3y4eHns duopasHoobpasngd
Ha BCeX OPYrnx ypoBHSIX

(1) based on the inventory of marine biota to identified the centers of evolutionary divergence (areas of the highest species
and genetic diversity) and to protect these water area;

(2) within the selected water area or protected area to establish concrete zones for a long-time biological monitoring;

(3) to publish primary taxonomic monographs, identification guides, keys and manuals, especially computerized,;

(4) to use these selected water area to study biodiversity at all other levels.




B poccuiickmux 1B-mopsax: okono 50 «kopannosbix cagos», oKono 110 noaBoAHbIX
rop v BY/IKAHOB, IMy6OKOBOAHbIE KAaHbOHbI, TMAPOTEPMA/IbHbIE UCTOUHUKMN,
X0/I0A4Hble MeTaHOBbIe CUMbl, abuccanbHble NAaTo U Kenoba.

3D-reconstructions of Piip volcano

a;')"/ North point of Piip volcano
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Psychropotes longicaudata



1800-2200 m
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: "Eéhthécédon :
(Rhopalonematidae)
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2500 m

\ Ptilocrinus pinnatus
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- Anthomastus sp:
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Caulophacus sp.
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lodicopia sp.
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Hydrotermal ang}drite
structures, 395 m depth
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Phelliactis cf. callicyclus




Hymenodiscus ochotensis




Solaster sp.
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Venus flytrap
Phelliactis cf. callicyclus | W=

!
(8




Chondrocladia
cf. lampadiglobus
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Benthoctopus sp.







~ Lumpenellalongirostris
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- Bathyraja sp.
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Albatrossia pectoralis

Coryphaenoides cinereus

~—~  Coryphaenoides acrolepis
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“Crystallias matsushimae

Bathyraja parmifera
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Berryteuthis magister
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Gamov’s canyon, Sea of JapanfEast Sea (100-2200 m)
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Pacific Ocean

» W
e

Far Eastern Seas (gC/m? year) (after Shuntov, 2001)
L

Primary production of phytoplankton per year in the




Pacific Ocean

E

Biomass (summer) and production (summer) of

zooplankton in the leyer 0-200 m (in g/m?2)

(after Shuntov, 2000 > -



M

Moving of water masses in the abyss

after Stommel, 1958 (from Lozier, 2010)



MopcKne aKoCUCTEMbI NPUBIIEKAIOT 0COB0E BHUMAHME Kak rMraHTCKUN pesepByap YHUKanbHbIX NIeKapCTBEHHbIX
Morekyn ¢ 6onee BbICOKOW, YEM Ha CyLle, CTENEHbI XMMUYeCcKoro pasHoobpasus [Blunt et al., 2015].

Bonee 20000 npmnpogHbIx coeanHeHnn bbinn BblAeNEHbl U AEHTUMULMPOBAHLI U3 Pa3IMYHbIX MOPCKMUX
opraHnamos [Turk et al., 2013].

[MyBGOKOBOAHbIE 3KOCUCTEMbBI NPEACTABNAT COBOM 3KCTPEMarbHble N HEOObIYHbIE MECTOOBUTaHNS,
obycnosnueatoLne NOsIBIEHNE HOBbIX CTPYKTYP OpraHNYeCKNX COeaNHEHUI C BbICOKOW BUonornyeckomn
aKTMBHOCTbIO. [TTyOOKOBOAHbLIE OpraHM3Mbl aganTUpoBanu CBON BUMOXUMNYECKNE MEXAHU3MbI OS5 BbKMBAHUS
B 9KCTpPEMarbHbIX YCOBUAX 1 0bnagatoT 60MbwmMM NnoTeHUManomM MHAYKUUM NEPBUYHBIX N BTOPUYHBIX
MeTabonnyecknx nyTen Ans co3gaHus CTPYKTYPHO YHUKanbHbIX Mmetabonutos [Niu et al., 2015].

Tem He MeHee, Ha 1UX OOMK0 cenyac NPUXoANTCA NULLb OKOMNO 2% BCEX U3BECTHbIX NPUPOAHBLIX COEANHEHNI
MOPCKOro NPOUCXOXOEHMUA.

B 10 Xe Bpems, 75% Bcex coeanHeHUN, BblAENEHHbIX N3 rMyBOKOBOAHLIX 0ObEKTOB, 06nagaT Guonornyeckon
aKTMBHOCTbIO, MPUYEM NOYTU NOSTIOBMHA U3 HUX MPOSABNSET HU3KYI0 MUKPOMOSMSAPHYH LMTOTOKCUYHOCTL B
OTHOLUEHUM psda NMIMHUK PakoBbIX KNeTok YyeroBeka [Skropeta, Wei, 2014]. BoiaeneHHble n3 aTux o6beKTOB
NPOAYKTbI NOKa3anu BbICOKY NPOTMBOOMYXONEBYHO, aHTUNPONMepPaTUBHYIO U aHTUONOTUYECKYIO aKTUBHOCTb.

Blagodatski A., Cherepanov V., Koval V., Kharlamenko, V.I., Khotimchenko Y.S.,
Katanaev V.L. High-throughput targeted screening in triple-negative breast cancer
cells identifies Wnt-inhibiting activities in Pacific brittle stars. Scientific Reports. 2017.
Vol. 7. No of paper: 11964. DOI: 10.1038/s41598-017-12232-7.

Bryukhovetskiy I.S., Dyuizen 1.V., Shevchenko, V.E., Bryukhovetskiy A.S., Mischenko P.V., Milkina E.V.,
Khotimchenko Y.S. Hematopoietic stem cells as a tool for the treatment of glioblastoma multiforme. Molecular
Medicine Reports, 2016. Vol. 14. N 5. P. 4511-4520. DOI: 10.3892/mmr.2016.585.

Bryukhovetskiy I., Lyakhova I., Mischenko P., Milkina, E., Zaitsev S., Khotimchenko Y., Bryukhovetskiy, A.,
Polevshchikov, A., Kudryavtsey, |., Khotimchenko M. Alkaloids of fascaplysin are effective conventional
chemotherapeutic drugs, inhibiting the proliferation of C6 glioma cells and causing their death in vitro. Oncology
Letters. 2017. Vol. 13, N 2. P. 738-746. DOI: 10.3892/01.2016.5478



Distribution of hydrothermal vent fields

The Solwara 1 site is located in Papua New Guinea's exclusive economic zone and is the first vent field likely to be
mined for mineral-rich deposits. China and Russia have applied for 15-year exploration contracts to begin prospecting
at sites on the Southwest Indian ridge and the Mid-Atlantic ridge
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HYDROTHERMAL VENT FIELDS PLATE BOUNDARIES International waters
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Environmental impacts of deep se

Seafloor Polymetallic
massive sulphides nodules
Water column I l I
otential impacts : - - :
?m.,,, Return pipe | Riser pipe
material transport,
discharges I

1,000-4,000m

Seafloor

potential im from:
material and habitat removal,
sediment plumes, light, discharges,
noise/vibration

Cobalt-rich
crusts

i
|
o

800-2,500m
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Shall we go on bottom trawling?




Thank you




