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CopepxaHue

Mopckoe mecToobuTaHme
- YTO 3TO Takoe?

Kak kapTupytoT
MecToobuntaHma?

3a4yeM Ux KapTupoBaTb?

,MeuTbl MOpcKoro
buonora”




Mopckoe

MecToobuTaHue
- YTO 9TO Takoe?




Mopckne mectoobutaHus
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Mopckoe naHallagToBeaeHNE

- NarbHEBOCTOYHbIV Noaxon
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1990. ATnac nogBoAHbIX NnaHawadgToB Ay6enkosckum J1. B. 2000. OcHOBbI
sinoHckoro mops. M.: Hayka. noasoaHoro naHawadToBegeHUA

(YnpaBneHue MOPCKMMM IKOCUCTEMAMM).
BnaguBocTok: [lanbHayka.



B mMope KoHLenuun n onpegeneHnm
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KoHuenuua «bnotona» B MOPCKON SKONOMm

NcTopus:

« 1877: bnoueHos (K. Mobius)

« 1908: buoton (F. Dahl)

« 1935: Okocucrema (A. Tensly)

« 1939: OkoTon (A. Tensly)

« 1942: buoreoueHos (B.H. CykaueB)

* 1913: dauymus (C.A. 3epHoB)

«Y4yacmok OHa,
OOGHOPOOHLIU MO NMPUPOOHLIM
ycrio8usim,
3aHSIMbIU XapaKmepHbIM
coobuwecmeomM MOPCKUX
op2aHU3MOo8»

JKxocucrtema = omMoueHo3 + omorton

Buoton = mectoobuTaHue + coodLecTBo

(Connor et al., 1995; Hiscock, 1995
Pa6oTbl Mo BbigeneHunto, knaccudrkaumm 1 kaptTorpadmpoBaHnio NUTOPanbHbIX U
cybnuTopanbHbix 6uoTonoB bputaHum n Npnavgmn)

«EcmecmeeHHOe codyemaHue hu3u4yecKux
ycnoeulli u coobuiecmea xapakmepHbiX, JIE2KO
onpedesisieMbIX OOHHbIX OP2aHU3MO8»

[ns yno6cTBa nHTEpnpeTaunm TEPMUHOB, UCMOSNb3YEMbIX B
ANPEKTMBAX, 3aKOHOAATENbHbIX akTaxX U KOHBEHLMSIX, B HEKOTOPbIX
AOKyMeHTax “biotope” npuHMmaeTcs 3a cMHOHMM cnoBa “habitat”.

0O630pbil:

* OneHuH C.H. 2004. O HOBOW TPaKTOBKE NOHATUSA

«6uoTton» B Mopckon akonorum // 4.M. Hurmatynnun

(pea.) CoBp. Nnpo6. napa3uTonornum, 300510rMu 1
akonorun. Kanunurpag. Usp-Bo KI'TY.

* Olenin S., Ducrotoy J. P. 2006. The concept of biotope
in marine ecology and coastal management // Marine

Pollution Bulletin.

» Dauvin J.-C. et al. 2008. The need for clear and
comparable terminology in benthic ecology. Part I.
Ecological concepts // Aquatic Conservation




Bonblwasa mopckas

JKoCUcTemMa
(Marine region, Large
Marine Ecosystem)

Mlepapxna reocuctem:
OT MOPCKUX PErMOHOB K NMaHawadTtam u bnotonam

Komnnekc dhopm

e penbeda

(Landform complexes)

NMoaBoaHbLIN

navpgwadT
(Submarine
landscape)

Buoton

leogpusuka u eceonocuss mopsi

du3u4veckasi okeaHo2pagus

KoMnoHeHTbI
ouotona

(abnotunyeckue
n 6uotuyeckme)

Bbuonoau4yeckasi okeaHoz2pagus
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[VIC mopennpoBaHne AOHHbLIX NaHALWadToB
banTuUnckoro Mopsa: NCNosib30BaHHbLIE CIoOU
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= Al-Hamdani, Z. & Reker, J. (eds.). 2007.




IToroBasa kapta OAOHHbLIX
naHgLagToB P il
banTunckoro mops s

*  WpeHtudpuymposaHo 60
MOPCKUX OOHHbIX
naHawadgToB Ha OCHOBE
cocTaBa [OHHbIX OCagKOB,
rMyOuHbI POTNYECKOrO Crod
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N COJIEeHOCTU |
«  CaMmblll pacnpoCTpaHEHHbIN THM R S
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Al-Hamdani, Z. & Reker, J. (eds.). 2007. Towards marine
landscapes in the Baltic Sea. (http://balance-eu.org/).




[oHHble naHawadTbl > KOMMNEKCbl OMOTONOB > BUOTOMbI

Komnnekc
omnoTtonos

KO.B. BanTtuka

g§iogsg8anes

Picture: V. Jurkin



[1OHHbIN BMOTON KaK «eanHNLAa KapTUPOBaHUA»

BuoTtonbl:

B: B~

N55483" 4

Komnnekc bnotonos BepxHen cybnutopanu nobepexos JIMTBLI

Kaxpgoun siueike npucBavBaeTCA onpeAerieHHbIN Tun 6uortona (3gecb: ~ 400 x 400 m)



[ToaBwXHblE NECKM C 3akanbIBaOLLMMNCSA DokonnaBamMmu n Mmangamu




prI'IHbIe BallyHbl C HUTHYaTbIMW 3€J1IEHBIMU N 6yprMI/I BOAOPOCINAMN

B: B~

N55483" 4



KameHuncToe gHO ¢ 3apocrnsaMn KpacHOW BO4OPOCIN
Furcellaria lumbricalis




KameHuncTtoe gHo ¢ muanen Mytilus trossilus




Msrkne rpyHTbl C ABycTBOpKamu Macoma baltica u nonnxetamu
Pygospio elegans, Hediste diversicolor
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NTaK...

KoHuenuua «buorona»

*  WHTerpupyet abmnotnyeckume (reoriorm4eckue,
reodonanyeckune, okeaHorpauieckme) u
buonornyeckme gaHHbIE,

« OcHOBaHa Ha MOHATUM nepapxmm reoCUCTEM,

e  YyutbiBaeT TOJIbKO abnoTudyeckmne cBomcTBa Ha
YPOBHE OOHHbIX nNaHaladgpTos

» OcHoBa — 6baTMmMeTpusi, AOHHbIE OCadKM N BOAHbIE MAcCChl, «BMonornay He
paccmaTpuBaeTcs

» B oTnuymne ot HaseMHbIX naHAawadgToB, rae 3a UCKITIOYEHUEM KPYMHbIX
BuoreHHbIX CTPYKTYp (Hanp. KopannosbIX pUdOB), KOTOPblE MOTYyT BbITb
oBOHapyxeHbl cpeacTBaMu reopmnsanyeckon MacLuTabHOM CbEMKM.

* [lones3Ha ona dpyHOoamMeHTanbHbIX U NPUKNaaHbIX
nccrnenoBaHUM.



MeToabl
KapTUPOBaHUA U
NPUHLUMNbI
Knaccungunkaumm
NOHHbIX OMOTOMNOB




KapTnpoBaHne AOHHbIX MECTOODOUTaAHUN

Npachunyeckoe n3odpaxeHme pacnosriodKeHUs U BeNMUYUHDI
MECTOOOUTaHUN, OTpaXarlyee YeTKnue rpaHmubl mMexay
coceaHUMU MeCTOOOUTaHNAMU U BbINOSIHEHHOE C Uenbio
NONTy4YeHUs1 KapTbl CMJIOLWWHOrO NOKPbITUA MOPCKOro AHa.

Plotting the distribution and extent of habitats
to create a map with complete coverage of the seabed
showing distinct boundaries separating adjacent habitats
(MESH 2008)



MeToabl KapTUpoOBaHMUSA AOHHBIX MECTOOOUTaHUM

BaTtumeTtpus Ocaaku / cybeTpar
MHoronyyeBoun coHap JlokaTop
< 6okoBoro ob3opa |
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Benthic habitat mapping: A review of progress towards improved understanding

of the spatial ecology of the seafloor using acoustic techniques

Craig J. Brown®"", Stephen J. Smith?, Peter Lawton¢, John T. Anderson ¢

aFisheries and Oceans Canada, Bedford Institute of Oceanography, PO Box 1006, Dartmouth, NS B2Y 4A2, Canada
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Fisheries Research 154 (2014) 44-62
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Contents lists available at ScienceDirect
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Review

Underwater video techniques for observing coastal marine
biodiversity: A review of sixty years of publications (1952-2012)

Delphine Mallet®"* Dominique Pelletier®

4 [FREMER, Unité de Recherche Lagons, Ecosystémes et Aquaculture Durable en Nouvelle Calédonie (LEAD-NC), Nouméa, New Caledonia
P EA 4243 LIVE, Université de la Nouvelle-Calédonie, Nouméa, New Caledonia
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(g?gz:grt'::fmggﬁzuc Tazll.tllbjm O606LLI,eHHbII7I crnocob Nnpon3BoaCTBa
KapT OOHHbIX MeCToobUTaHUN

KapTa AOHHbLIX MecToobuTaHUn

MARITAT

MpocTpaHcTBEeHHanA
UHTerpauus
HabOpPOB AaHHbIX
(MHTepnpeTauus,

gaaens

aHanm3 HenpepbIBHbLIX q
dm3nyeckux croes u S

BKIltoO4eHue

Cnou hnsnyeckux gaHHbIX — Guonornyeckunx
HenpepbIBHOE NOKPbITUE AaHHbIX,
(reomopcponorua, okeaHorpacus) MoaenupoBaHue

Brown, C. J., Smith, S. J., Lawton, P., C, John T. Anderson, J. T. 2011.
Benthic habitat mapping: A review of progress towards improved

understanding of the spatial ecology of the seafloor using acoustic
techniques. Estuarine, Coastal and Shelf Science, 92: 502-520



Picture: J.-M. Weslawski
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[logBoOoHaA BUOeOCbeEMKA:
KaK MoJyiydynTb KOJiINHeCTBEHHDbIE ,EI,aHHbIe?




dusmnyeckne npusHakm bmnortona

 HeogHopogHoCTb cybeTpaTa
* CTpyKTypHasi CNoOXHOCTb
* YKINOH AOHa

Tun cybecTpata




buonormnyeckne npusHaku
buoTona: TBepaoe OHO

MakpoduTtbl
(oTAenbHble pacTeHUs UNu rycTble
3apocnu),

Cvasumne vnu

ManonoaBuXHble XXUBOTHbIE
(oTAenbHbIe OpraHU3MbI UNKn
KONOHUMN)



buonornyeckme npusHaKku
buoTona: markoe aAHo

« 3apocnu MOPCKUX TpaB

(Posidonia, Zostera)

« Cnepbl npucyTcTBUA

XUBOTHbIX
(oTBepcTUA cuPOHOB, PaKOBUHbI,

necyaHble AOMUKU-TPYOKMN)

 MerachayHa




KonnyecTtBeHHas naeHTnmnkayuns
NOHHbIX OMOTONOB

Nno AaHHbIM aHalJin3a NoABOAHbIX BUOEO-MaTeEPUNaronB

1. KonnyecTtBeHHOEe onucaHue u bembie tiatones

description

MHBEHTapu3auuna AOHHbIX ounortonos )

|Il. MHOromMepHble CTaTUCTUYECKUe
MeToAbl - epapXn4ecKumn
KNacTepHbIU aHanM3 U MHOroMmepHoe
lwKanupoBaHue (MDS)
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|. MepBUYHbIW aHanNuU3 BUAEO-
MaTepuanosB, BblaeneHune
noaaaroLmMxXca KOiM4eCTBEHHOMY
yyeTty huns. u 6uosn. npu3HaKkos,
CTaHAapTu3auusa npn3HakoB (Saskov, Olenin, in prep.)




«Py4yHOM» aHanus3 nogBogHoOro Bnaeo

(Mony4eHne KonMYeCTBEHHbIX JAaHHbIX OS5 OLLEHKM
MeCTOOOMTaHMN KpacHOW BO4OPOCHM bypuennapumn Ha oTKpbITOM nobepexbe banTtuku)

1. Tun cybcTpaTta, K KoToOpomMy
npukpenneHa dypuennsapus

(ranbka, maneHbKkue unu 6onbiune
BanyHbl)

2. Okpyxarwme AOHHbIe OCaAKuU

(noABWXKHBLIA NECOK UNKU CTabUNbHbIN
FPYHT, T.€. BanyHbl)

3. MNMokpbiTUe Pypuennapum Ha
cyocTtparte (%)

4. MuHumanbHoe paccTtosiHue
MeXAay AHOM U NpPUKpensieHHOMN
dypuennapuen Ha cybeTpaTe

5. CTopoHa cBeTa, C KOTOpOM
npuKpenneHa K cyocrpary
dypuennapusa

... nT.0. — 0o 10 KonnyecTBeHHbIX
NnpPU3HaKkoB

Buageo matepuan, otcHATbIN B doopmaTe AVI, cerMeHTUpoBaH Ha OTAeNbHbIE Kaapbl
B popmate JPEG (c ucnonb3oBaHnem nporpammHoro obecneyeHus VirtualDub).
Kagpbl paccmaTpurBaloTCs Kak criydyanHble BbIOOPKN (MHOr4a — HECKOSbKO
06beaNHEHHbIX KaapoB).



3aKOHOMEPHOCTN obpacTaHu QypuUennapun:
pe3ynbTaTbl ANCTAHUMOHHON BUOEO-CbEMKM

Aoenlmisie online ol wwaw solenocdinect com

ESTUARINE
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Orvergrowth patlerns ol the red algae Frrcellavia fumbricalis
at an exposed Baltic Sea coast: The results of a remote
underwater video data analysis

Martynas Buéas®, Durius Dounys, Seracj Olenin

Table 1
List of parameters derived from the video analvsis

BbiObopka no pa3HbIM napameTpam:. ot 672 o 1025 npob
Pe3ynkTat — ycTaHOBMNEHbI onpepensaowme pakTtopbl:

B macwTabe 1-10° M — NOABUXHOCTb OKPY>KaroLunx
cyocTpaT AOHHbLIX 0OCaAKOB M YacToTa LUTOPMOB
pa3HbIX HanpaBneHun (No po3e BeTPOB);

B macwTtabe 103 104 - rny6V|Ha M Tun cyGCTpaTa

T [] [AIICT DCTWEL 1) [ L Tcad
F. !'umbnca!‘n on substrate (MDSF) of algae on substrate cm
Cover of F. lumbricalis on substrate surfaces The cover measured on the surfaces of substrates divided by the four 672
of different orientation (CFSDO) cardinal and four half-cardinal points of the compass: N, NE, E, SE,
S, SW, W, NW; same units as in the CFS




[IporHoCTMYECKOE MOoaenMpoBaHmne bmnoTtona

«KameHucToe gHo ¢ 3apocnsmu kpacHom Bogopocnu Furcellaria lumbricalis»

B C]

MoneBble CLEMKU:
ouonoruyeckue u husnyeckue
[aHHble

Mogenu: amnupuyeckue
3aBUCUMOCTH

hydrodynamics  depth sediment type

\

TMC cnou msnyeckux
AaHHbIX

MporHo3upyemblil panoH:

Secchi depth: 3m -

PacnpoctpaHeHue KkpacHon sogopocnu F. lumbricalis npu
pa3Hoi npo3padYyHocTu BoAabl (rnMybuHa aucka Cekku, m)

(Buéas, 2009)




CpaBHEHME PY4YHOro 1 rnoslyaBToMaTu4ecKkoro
MEeTOoad0B aHarnm3a noaBsoaHOU BUOEO CbEMKU

Hydrobiologia
DOI 10.1007/s10750-014-2072-5

OFFSHORE WIND FARM IMPACTS

Comparison of manual and semi-automatic underwater
imagery analyses for monitoring of benthic hard-bottom
organisms at offshore renewable energy installations

(a) KOHTYpbI nepekpbiBalOLWKUXCA BUAEO-KaapoB
(b) nony4yeHHas B pe3ynbraTe HaroXeHUsA KagpoB BUAEO-
Mo3auka

Aleksej Saskov - Thomas G. Dahlgren - (a)
Yuri Rzhanov * Marie-Lise Schlippy

Received: 12 March 2014 /Revised: 18 September 2014/ Accepted: 4 October 2014
Springer Intermational Publishing Switzerland 2014 J
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[TlonyaBTOMaTU4YE€CKMX aHanNnU3 NoaBOAHbIX
BUOEO-MaTepuarnos

Mpumep ncnonb3oBaHUA AOHHOM BUAEO-Mo3anky (nobepexbe HopBexckoro Mops):
nnowaab NOKPbITUA onpeaensieTcsi Kak NpPonopLus NMKcernen yCTaHOBIEHHbIX LiBETOB.

a) NepBoHavyanbHasa Mo3auka,
b) OnpeaeneHue nnowaau NOKpbITUA NpusHaka “b” (Lithothamnion),
c) OnpegeneHue nnowaamn NOKpbITUA NpPU3HaKa “c” (KopkoBblie BOAOPOCIIN)

Dahlgren T. G., Schldppy M-L., Saskov A., Andersson M., Rzhanov Y., Fer |. 2014.
Assessing impact from wind farms at subtidal, exposed marine areas. In Marine
Renewable Energy and Society. M. A. Shields (Ed.) Springer, 39-48



» Exposed hard bottoms with Furcellaria lumbricalis

KaTanor 'DiOH HbIX Name: Exposed hard bottoms [ Characterising features: F

M eCTOO6 NTaHNWU with Furcellaria lumbricalis lumbricalis, Mytilus trossulus
Figure 1: Habitat forming red Figure 2: Small-scale fragmentation of
macroalgae F. lumbricalis in the exposed hard bottoms with F.

Estonian Marine Institute Report Series No. eastern Baltic. lumbricalis.

Benthic marine habitats of the
eastern Baltic Sea

Georg Martin, Tiia Méller, Jonne Kotta, Darius Daunys,
Vadims Jermakovs, Martynas Bucas, Andrius Siaulys,

Aleksej Saskov, Juris Aigars . . . . .
Description of the habitat: The habitat comprises fields of stones and

boulders colonised by blue mussels Mytilus trossulus and red algae F.
lumbricalis. ...

Functions: The habitat is characterised by relatively high benthic
primary production and supports high macro-invertebrate species
diversity in exposed waters. ...

Conservation value: The habitat is one of the most valuable along the
exposed eastern Baltic Sea coast and belongs to the reef habitat type
(1170) included in the Habitat Directive Annex I list. ...

Species list (algae and plants): Species list (invertebrates):
1.Ceramium siliquosum 1.Balanus improvisus
2.Ceramium tenuicorne 2.Bathyporea pilosa

19. Sphacelaria plumigera 25. Theodoxus fluviatilis
References:

Bucas, M., Daunys, D. & Olenin, S. 2007. Overgrowth ... Est. Coast.
Shelf Sci. 75: 308-316




EBponenckaa nHgpopmaunoHHaa cuctema npmpoabl
EUNIS (European Nature Information System)

+ A : Marine habitats

s B A5 : Sublittoral sediment

H A5.3 : Sublittoral mud

. AS5.1 : Sublittoral coarse sediment
A5.2 : Sublittoral sand

AS5.4 : Sublittoral mix
B A5.5 : Sublittoral mad

. A5.51 : Maerl

* B A5.52 : Kelp 1

* [HA5.52
s [ A5.52
* [§] A5.52
s [ AS.52
s [8] A5.52
s [8] A5.52
s [F A5.52
s [@ AS5.52

Nepapxmnueckasi 5-m = @A5.52
YpOBHEBas cuctema _* MAS-52

English name: Laminaria saccharina and robust red algae on infralittoral
gravel and pebble

Description (English)

Shallow kelp community found on gravel and gravelly sand in slightly less
exposed areas than A5.5211 but in moderately strong tidal currents, and
characterised by occasional Laminaria saccharina with an undergrowth of robust
red seaweeds. Characteristic red seaweeds, as with A5.5211, include
Plocamium cartilagineum, Halarachnion ligulatum and Brongniartella byssoides;
however the greater stability of this biotope allows a slightly more diverse
range of red seaweeds to become established including Polyides rotundus,
Rhodophyllis divaricata, Delesseria sanguinea and Nitophylium punctatum.
Coralline encrusting algae may be found covering the larger pebbles. Laminaria
hyperborea may also be present within this biotope, although at low densities.
Other brown algal species present include Desmarestia spp., Dictyota
dichotoma and Chorda fifum, all at low abundance. The ubiquitous green
seaweed Ulva sp. may be found attached to larger pebbles.




[TpMepbl NporpamMm LLIMPOKOMaCLLUTaObHOro
KapTUpoBaHUA OOHHbIX MecToobuUTaHu B EBporne

sssssssssssssssss

-~ mareano

SYKE

Finnish Environment Institute

o IR | scices Fuvtcatons | sve VELMU
(Finland)

,('

MAREANO
(Norway)

The Sea in Maps and Pictures

The Finnish Inventory
Programme for the
Underwater Marine
Environment (VELMU)

nnnnnnnnnnnnnnnnnnnnnnnnnn

The Finnish Inventory Programme for the
Underwater Marine Environment (VELMU)

INFOMAR

Listutka i Enghsh

Marine nature conservation in Lithuania

Inventory of manne species and habitats for development of Natura 2000 network
in the offshore nmia

Integrated mapping for the ey T R
sustainable development of B e S *V (Lithuania)
<Ireland's marine resources. ’ e e 5 ‘-'5‘

INFOMAR
(Ireland)

The programme is being funded by the Irish Government through the
Department of Communications, Energy and Natural Resources.




NTak...

KapTupoBaHue JOHHbIX MECTOODOUTaHUN

 CbemMka 1-ou ctagumn (baTnmeTpus,
ocafku, rugposiorns)

* CbeMka 2-om ctagum (brnorsorus)

 [logBOOHOE BMOEO MOXET ObITb
MCMOSb30BaHO AN NoSy4YeHuns
KONMUYECTBEHHbIX OaHHbIX



Vicnonb3oBaHWe KapT
NOHHbIX OMOTONOB

Map It Once, Use It Many Times

(KapTnpyn oauH pa3, UCNosb3yn MHOro pas)

A House Bill called “Map It Once, Use It Many Times” submitted into
USA congress in April 17, 2013 by Congressman Doug Lamborn



buoTonbl Kak PYHKUMOHanNbHbLIE eaNHULbI MOPCKUX
NPUOPEXKHBIX 9KOCUCTEM

« (dusnyeckme ycrnoBmsa MecTtoobmnTaHus

(AOHHBbIE OTNOXeHUs, rIMAPOANHAMMKA, CONEHOCTb, KUCNopoa, TeMmnepaTtypa, CBeTOBOU PeXUM, NnuTaTenbHble
BellecTBa)

onpeaensitoT coctaB U oounme BUAOB, TO €CTb «paspeLiatoT"” npucyrTcTteme
oAHUX BMAOB U "orpaHunumBaroT” (vnu "3anpewarot”), npucyTcTBME APYrux.

* @yHKUMOHaNbHOW aHanNM3 CBOUCTB BuAaa

(cnocobHoCTbL MOoandMLUMpOBaThL AOHHbIE OCafKu B pe3ynbTtaTe 6MoTypbauum, cnocod nutaHus,
XXU3HeHHas cdopma...)

Nno3BossieT Nnpeodpa3oBbiBaTb MaTpuLUbl oo6unNua BuaoB (Mnu
hbyHKLUMOHaNbHbIX rpynmn, runbann) B MaTpmubl PYHKLUOHANbHbLIX CBOUCTB
6uoTtona.

« KrnouyeBble BONpoOChHI:
1. Kakue Buabl (hyHKLMOHarNbHbIE rpynnbl) NPUCYTCTBYIOT B buotone?
2. KakoBa ux uncneHHocTb / bMomacca?

3. Kakue pyHKUUMN OHM BbINOSHAIOT?

Olenin, S., Ducrotoy, J. P. 2006. The concept of biotope in marine ecology and
coastal management. Marine Pollution Bulletin 53: 20-29



PasHoobpa3ne dyHKLUUN BMOTOMOB

PYHKLUUN

E M OTO I'I bl Moppepxka

MecTo Haryna Y6exuwe ana BbICOKOIro
pbIO MarnbKa Guopa3sHo-
obGpasus

Hepectunuwe

Stony bottoms - e
with Furcellaria = "7

Stony bottoms
with Mytilus

Mobil sands with [
Bathyporeia

Soft bottoms :
in aphotic zone FRA"

— OTCYTCTBYET, 1 — He3HauYuTernbHa, 2 - BaXHa




HepecTtunuuie
O1 PB4 B7

A twig of Furcellaria with the
herring eggs

An embryo of the Baltic

herring: its life begins in

dense canopies of the
benthic algae



MecTo Haryna ans poio
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OueHka YyBCTBUTENIbHOCTM ODMOTOMNOB

S, g4

L= %N

N £
o b m,

x 3 K. ;
7 o m
T Conbhbly

Recoverability BoccTtaHaBnMBaeMocCTb

Moderate Very |Immediate

Very low

MNone (>5-10 high (<1
yr.) (<1yr.)| week)
Low | Very low

High

Intermediate Very Low

Intolerance Low
Tolerant
Tolerant®
Mot
relevant
Hiscock, K. & Tyler-Walters, H., 2006. Assessing
yﬂ3B|/|MOCTb the sensitivity of seabed species and biotopes -
(HeCOBMeCTVI MOCTb) the Marine Life Information Network (MarLIN).

Hydrobiologia, 555, 309-320



KapTta 4yyBCTBUTENLHOCTN OMOTOMNOB
K BO3OEUCTBUIO HEPTAHOIO 3arpa3HeHnd

Marine Recorder Species

@ Very High

@ High

@ Moderate

O Low

Q@ Very Low

@ Not Senstive

@ Not Senstive*
Phase 1 Species

WV Moderate

V Low

V Very Low

¥ Not Senstive
¥V Not Senstive*

Marine Recorder Biotopes

A Very Hgh (110)
A Moderste (306)
Alow (405)
AVery Low (3
AN Senstive  (4)
ANt Senstive®  (2)

Phase 1 Blotopes

VeryHigh  (1854)
Moderate (5260)
Low (2951)
Very Low 9)

Example sensitivity map of West
Mot Senstive  (8)

Angle Bay to hydrocarbon
contamination

EOOEOm

(Tyler-Walters & Lear 2004)

W oix




N3ameHeHne mectoobmutaHna MHBa3UOHHbLIMM
Yy>kKepoaHbIMU BugamMu

UB crnocobHbl NU3BMEHATL CTPYKTYPY MOPCKOro AHa
(buotypbauma n bnoceanMeHTauus; NPOAYKUNS OBUOTrEHHbIX CTPYKTYP —
pudoB, pakyLlevyHnKa, BOOOPOCNEBbLIX MaToB; obpacTaHue...)

Invasive ascidian Didemnum vexillum
overgrowing the substrate (gravel) and

Credit: woodshole.er.usgs.gov/project-pages/stellwagen/didemnum
95-9OVIpTOJEEt-pag ? scallops at the Georges Bank



NMoTtepsa buortona =
noTtepst 3IKOCUCTEMHOMN (PYHKLMNN (3KOCUCTEMHOMU YCIYrun)

N3meHeHune pacnpeneneHnsa 6notonos KpacHbix 1 Bypbix Bogopocnen B [gaHbckom 3anuee, NMonbla

Swarzewo hatupy Swa wo hatupy
uznica uznica
. Puck Puck
|
;1_(4( 1957 1968 1969-71

1957 (after Ciszewski1962) 1968 (after Przybytek 1968) 1969-71 (after Kiekot 1980)

Swarzewo

WO hatupy ) hatupy Swa wo hatupy

uzZnica uznica uznica
Puck Puck Puck

Pictures
courtesy of
JM Weslawski
1977 1979 1984

1977 (after Plinski1982) 1979 (after Ciszewski 1992) 1984 (after Plinski1986)



OKOCUCTEMHBbIE TOBapPbI U YCIYrU

(The “ecosystem goods and services”) NHTErpupyeT ABe KOHUEMUNN:

(i)

(i1

QkocucteMHble ToBapbl (the ecosystem goods), T.e. MMeloLne PbIHOYHYHO
CTOMMOCTb MaTepuarbHble 0ObEKTbI, KOTOPbIE U3BMNEKAKTCSA U3 NPUPOLHbLIX
CUCTEM AN UCMNOSb30BaHUS YENOBEKOM, TakKMe Kak NuEeBbIE€ NPOAYKTbI UK
npupoaHble Matepuarnsbl; U

OKOCUCTEMHBIE YCNnyrn (ecosystem services), KOTopble OTHOCATCS KO BCEM
YCNOBUSIM 1 NpoLeccam, NoCcpeacTBOM KOTOPbIX MPUPOAHLIE 3KOCUCTEMBI, U
BUAObl, KOTOPbIE NX COCTaBNSAIOT, MOAAEPXKNBAIOT W PETYINIMPYIOT CPeay XXU3HU
YyerioBeka.

OHW HEe MEIOT NPAMOWN PbIHOYHOW CTOMMOCTU U BKIKOYALOT - KpyroobopoT
GuoreHoB, nogaepxky buopasHoobpasns, perynaumo KnumaTta, KynsTypHble,
No3HaBaTerbHbIE U 3CTETUYECKME YCNYIN.

OKOCUCTEMHBbIE YCNYrn NPOosABISATCS (CYLLECTBYIOT, MPeoCTaBNAITCA) Ha
pPasHbIX MPOCTPAHCTBEHHbIX YPOBHSAX, OT rnobanbHbIX (perynauma knmmara,
nepBuYHast NPOAYKUMS...) OO PErMoHarnbHbIX U MECTHLIX (Depero3awmTa,
pekpeaums...)

(Costanza et al., 1997, Daily, 1997, de Groot et al., 2002)



[locTpoeHne KapT SKOCUCTEMHbIX yCnyr
(«kopmoBast 6a3a pbI6»)

AHanus MpeaukTopbI Mpo6bI " Meroa:
NnporHocTu4yeckoe
Kenyakos MakpodayHb! MoAenupoBaHue
pbIO
* [aHHble:

AHoYepnaTelsibHbIe

npo6bl, noaBoAHOE
NMuweBown Buomacca Buaeo, M’C crnom
CMNekKTp [ KOPMOBbIX ' ¢um3. AaHHbIX
06'be|<TOB

l MNMpeAavkTOpbLI:

rnyouHa, AOHHbIe
ocagku, Kkucrnopopa B

OCHOBHbIe Mogaenu pacnpeaeneHus NPUAOCHHOM cioe
KOPMOBbI€e GMomacchbl KOpM. K _
* KapTbl:
00BLEKTbI o0beKkToB ans 24 BUOoB
MakKpocpayHbl
(kopmoOBbIX
06 BLEKTOB)
KapTa kayecTBa gHa OueHka
TOYHOCTHU
KapTbl

Siaulys, A., Daunys, D., Bugas, M., Bacevigius, E., 2012.
Mapping an ecosystem service: a quantitative approach to derive
fish feeding grounds. Oceanologia, 54 (3), 491-505.



latitude N

KapTupoBaHnue 3KOCUCTEMHOW YCIyTu
«KopmoBagd ba3a pblb»: nToroBasa KapTa

19°00° 19930 20°00 20°30" 21°00
1 | 1 1 1
* OueHKa KayecTBa MOPCKOIro
56°00" - AHa B OTHOLLUEHUMN
KOpMoBOM 6a3bl pbIb B
3KOHOMMUYECKOMN 30He
INInTBbl B BanTnnckom
Mope.
55°50" -
+ KayecTBO MecTooOMTaHUN:
— O4YeHb BbICOKOe€,
- BbICOKoOe,
- cpegHee ,
55040' = - HU3Kas,
— O4YeHb HU3Koe.
e TOYHOCTb OLIEHKM:
- BbICOKasl,
- cpeaHss,
55030' = - HU3KaA.
55°20" 1
- high 1:500.000

Siaulys et al. 2012. Oceanologia



«J[JobaBneHHasag CTOMMOCTb»
KapT OOHHbIX MECTOOOUTaAHUN

Habitat type
= Abyssal Seabed
Atlantic and A high energy ci rock
0 Atlantic and Medi high energy i rock
Atlantic and low energy rock
Atlantic and i low energy i rock
" Atlantic and M energy circali rock
= Atiantic and M energy infi rock
- pod and ascidian { i rock

mm Circalittoral coarse sediment
B Circalittoral fine mud

mm Circalittoral fine sand

W Circalittoral mixed sediments
B Circalittoral muddy sand

= Circalittoral sandy mud
mm Deep Circalittoral Seabed
= Deep Circalif mixed hard

" Circalittoral rock and other hard substrata

" Deep circalittoral coarse sediment
B Deep circalittoral mixed sediments
B Deep circalittoral mud

0 Deep circalittoral sand

* Deep sea coarse sediment

. Deep-sea bedrock

B Deep-sea mixed substrata

= Deep-sea mud

B Deep-sea muddy sand

" Deep-sea rock and artificial hard substrata
= Deep-sea sand or Deep-sea muddy sand
B Faunal communities on deep low energy circalittoral rock

== Faunal ities on deep
=

High energy Circali mixed hard

energy i rock

1% High energy Circalittoral seabed

0 High energy Infralittoral seabed

= Infralittoral coarse sediment
Infralittoral fine mud

m Infralittoral fine sand

B Infralittoral mixed sediments

W Infralittoral sandy mud
W Low energy Circali mixed hard

= Infralittoral rock and other hard substrata

" High energy Infralittoral mixed hard sediments

B Low energy Circalittoral seabed

W Low energy Infralittoral seabed
Lower Bathyal Seabed
== Mid Bathyal Seabed

Low energy Infralittoral mixed hard sediments

Moderate energy Circalittoral mixed hard sediments
= Moderate energy Circalittoral seabed
. Mod: energy i mixed hard

= Upper Bathyal Seabed
I Upper Slope Seabed
= Upper Slope mixed hard sediments

KapTa AOHHbIX MecTooOuTaHnM ATnaHTnyeckoro wenbda
EBponbi (EUNIS, 3 ypoBeHb)

5 Moderate energy Infralittoral seabed
Silted kelp on low energy infralittoral rock with full salinity
I Sponge communities on deep circalittoral rock

" Very tide-swept faunal communities on circalittoral rock

Galparsoro I, Borja A and
Uyarra MC, 2014. Mapping
ecosystem services provided
by benthic habitats in the
European North Atlantic
Ocean. Front. Mar. Sci. 1:23.



OKOCUCTEMHbBIE YCNYIrM AOHHbLIX MECTOODUTaHNN

MpoAYKLUNOHHbIE YCIYIU:

* Food provision

 Raw biological materials
(incl. biochemical, medicinal

and ornamental)

~ Regulating
1 0.0 (Neghgible)
01-05

PekpeauuoHHbIe U

KYJ1bTYPHbIE YCITYIn:

« Cognitive value

* Leisure, recreation and
cultural inspiration
 Feel good or warm glow.

Cpenoobpa3sywouume:

Air quality and climate
regulation
Disturbance and
natural hazard
prevention
Photosynthesis,
chemosynthesis, and
primary production
Nutrient cycling
Reproduction and
nursery

Maintenance of
biodiversity

Water quality
regulation and
bioremediation of
waste

0.0 (Negligible)
0.1-0.5
77 0.6-1.5(Low)
m16-20
2.1 -3.0 (High)

. il 5 ;
- ) ” g vy 13 L i - ‘.’ -
P,, N g o
2 e ) Total oeosysbm services |
’ f : 0.0 (Negligitie) 15 0.0 (Neghgible)

3
- 0
H01-05 ﬁ 0.1-05
| m0.6-1.5 (Low) #0.6-1.5 (Low)
Jwieze | CyMMa ycnyr yen =i 20
™2 1-30 (High) W2 130 (High)

npOCTpaHCTBeHHoe pacnpeperneHue arpermpoBaHHoOro cpengHero
3Ha4YeHUsA 3KOCUCTEeMHbIX yCcnyr

Galparsoro |, Borja A and
Uyarra MC, 2014. Mapping
ecosystem services
provided by benthic
habitats in the European
North Atlantic Ocean.
Front. Mar. Sci. 1:23.




NTak...

* KapTbl JOHHbIX MECTOODOUTaHUN
— oyHOAaMeHTanbHoe U NpuknagHoe 3HavyeHmne

— OCHOBa paunoHaribHON X03AUCTBEHHOW
OeATeNbHOCTU B MOPCKOWU cpeae

» ,Map it once, use it many times?”

« KapTnpyn oguH pas, Habnwogaun
PEryngapHo, UCNonb3yn MHoro pas!




MeuTbl MOpCKOro
buonora
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MeuTta #1.:
OnpepenexHue 6uomaccol no 3D
N3oopaxeHnaAm

Colony of the zebra mussels Dreissena polymorpha



MeuTta #1.
OnpepenexHue 6uomaccol no 3D
N3oopaxeHnaAm

CHumok 3D Bbicokoun
pPe301IoL NN

KoHBepTauunsa B
OObeMHbIe eANHULLbI,
onpenerneHne oobbema

Obbem > bmoobbLem
Brnoobbem > bmomacca

OueHka buomacchl

(in grams per square m,
please)

[ e ncnonb3oBaTb?

OueHka 3anacos

OpraHM3moB anudgayHsbl
(Hanp., Mmanun, yctpuu,
rpebeLlKkoB, MOPCKUX EXEN)

OueHka obbema n macchl

bnoobpactaHun
(Hanp., KopnycoB CyaoB,
MMOPOTEXH. COOPYXKEHNN)

OueHKka coCcToAHUSA

cpebl
(Hanp., ymeHbLlleHne buomacchol B
30He BO3eNCTBUA)




E N

Pectinaria koreni

Poecilo-
chaetus sp.

Tylonereis sp.

I

Amphiura

filiformis Leptosynapta tenuis

et

Bledius
spectabilis

Reise K. 2002. Journal of Sea
Research, 48: 127-141

MeuTta #2:
Tomorpaduma AOHHbLIX OCaAKoOB

4 OXIDISED |
} 4\ SEDIMENT y

STAGE 3

- ] -

g el ]«
-~

._-...a.f.

« OGutanuwa uHdayHbl

STAGE 2

—_—l e fema . e e

STAGE 1

. General
Model

' (Pearson

. Rosenberg

.
WL ) GBI

'STAGE 0

. 1976)

(Nilson & Rosenberg, 2000)

— yAuBUTEIIbHbI€ CTPYKTYPbI,

HanomMmuHawuiune nepeBepHyTblVl nec, sepuumHamMmu

yxoAsilMn B TOSILLY ocaaka.

. TPY6KM, XoAbl, HOpbI > BABOE yBEJINYUBAKOT NOBEPXHOCTb
ConpukKkocHoBeHuUsA AOHHbIX OCagKoB C BOAOM.

. Kak BeHbl u apTepuu, oHU cnyXxat and nepeHoca 4actul,
pacTBOPEHHbLIX MeTabonuToB " Kucropoga 4yepe3 ocagku,
MX NAaCCUBHOWN N aKTUBHOWN BEHTUNSALUN.

(Reise, 2002)



MeuTta #2:
Tomorpadouma oOHHbLIX OCaAKOB

3D CHUMKU BbICOKOU
pesonoumnmn nepBbix 40-
60 cm ocagkoB

» ®usnyeckmn npuHumn (BY
aKyCTUKa, PeHTreH,
9NEKTPOMAarHnTHoe
CKaHupoBaHue...?)

3D pPEeKOHCTPYKLUSA
BHYTPEHHEN CTPYKTYpPbl
ocaakoB (Tpybok, xoao0s,
HOP MHMayYHBbI),

3D images converted to

volume (in ml per dm,
please)

[ ne ncnonb3oBaTb?

 OueHKa coCcToAHUSA
cpenbl

» (akBakynbTypa, HedTsHbIE
BbILLKW)

 YcTaHoBneHne oobLeMOB
BblOENAEMbIX B BOOHYIO

Tonuwy bmuoreHos

* (cTumynupyet
3BTpOdMKaLMIO)

* OueHka 3anacos
OpraHN3mMoB UH@aYHbI




MeuTa #3:
ABTOMaTuU4ecKoe pacrno3HaBaHue u
KapTupoBaHue AOHHbIX MECTOOOUTaHUN




MeuTta #3:
ABTOMaTMN4yecKoe pacno3HaBaHNe U
KapTupoBaHue OAOHHbIX MeCToOOOUTaHUN

Cucrtema B3anMOOENCTBYHOLLMNX
mMexay cobon aBTOHOMHbIX
NoABOAHbIX pOBOTOB, CNOCOBHbLIX
pacno3HaBaTb NMpuU3HaKu
OMoTONoOB pa3HOro TMna u
pPEerMcTpupoBaTbh X
NPOCTPAHCTBEHHOE MOMNOXEHNE.

Ncnonb3yeT Habop ceHCcopoB
(BnOeo, akycTuKy, okeaHorpad.).

[locTaToO4HO «padymMHasay, YTobbI
NHTErpnpoBaTb AaHHbIE U
BblAenATb 6MOTONLI COrfacHo
3apaHee ycTaHOBJIEHHOMY Habopy
NPU3HAaKOB.

[ e ncnonb3oBaTb?

KapTupoBaHne B1MOTOMOB,
OueHKka coCcToAHUS
cpensl,

[1lpocTpaHCTBEHHOE
naHMpoBaHUEe MOPCKOM
cpensl,

OueHKa NpoOMbICNOBbIX
3anacos




BmecTo BbLIBOOOB...

* M3y4yeHune OOHHbIX ODMOTOMOB — 3TO
yBrnekaTernbHOe 1 BbICTPO pa3BuBatoLLEECS
HanpaBfeHne MOPCKNX NCCneaoBaHUN.

 HeBO3MOXHO 6€3 MeXancuuninmHapHoro
COTPYAHMYECTBA, UCMNOMb3yeT METOAbl
€CTECTBEHHbIX HayK (bunonornm, okeaHorpadguu,
reodon3nku, reoriornn), MaTemMaTuKu,
MHPOPMATUKN N NHXKEHEPHbIX TEXHOMOTUNA.

« [laBanTte paboTtaTb BMecTE!






