IRIS:SE

INTEGRATED REGIONAL MONITORING IMPLEMENTATION
0 OPEAN

tAf20 mh 8@ cBPFHst SRIS F2NI Ly A
KdzYly | OGAGAGASE AY

{SOBBRAODBSNI OF S
Outcomes of theassessments for muldisciplinary and
multi-state programmes

01 MJIMKH 1 MO MO [KH T MP

CAYlf OSNEAZY

L wit 9 {

b¢ODWWEDGEhDb! [ ahkalk ¢ RwOhD!
{¢w! ¢ 9D, {hL'b¢cw IOt I9 b{

6006 OhRE DS dz

t NE2SO0 OGNI NRAVIARABY t | 32 dz
DN} yG ! ANBSYSyay
NnT ok @@ X K/

JJJJJJJJJ




INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE

SouTH EUROPEAN SEAS 'RIS SES

¢tKAd RSTAOSNIOGfS aAK2dzZ R 0S NBEFSNBYOSR | a ¥F2ff
wSYT A az2yiAl s /21717 2tA CNIYy0Sadz2z tAyyl al dzNAT A
b2YAQlA {AY02dzN} = bAl2a {dNBFGOGFNRAZ [F1TF N[ dzYa
t 2f/Rd LIy a2y OKS@I {ySa2lylz 5FaaSyliia alyz2a
lf SYIFye CNIyYyOA&aO2s ! 3aAYlF(12L1Rdz 20 DE2NRWRAES | Vi
[ 2FGdz £ fSYdAyl [/ 2NIS¥2¢21 RNB A& Y >5 SDixR SyfyErkdgR A d
[ 2dzA a1 2 DAN}dzZR WSIYy tASNNBI D23A wYHNSTI S2 NH AG
I NAazZ YI @ R2 MNF &SN ) EE2NI2 20 § BB E f A B[233 7 KH AND (&2 N
[ 58dzNF R2 W2aS [dzZAaX [2dzNRBLI2dz 2dz 9f Al X al NI Wy
hNE& ! YRNIZ tF32dz YIHEEfA2LAZ tI @t AR2dz !t (1St =
+ A2 {tSIINIG2t R2 &S0t BS2Yy X F ONAOALF X wdzAl wdzZh yYI =

b2YAlAZ {ONBFOINRE bA]2aX ¢y LONEKNNEGRALFI VAL

+Sf ST ,SSRNBI ARAII %SNB2dzRIF{ A {2dA GFylF>S al NAY
Guidelines on sgtial and temporal extent of monitoring water column and seabed habitats
indicators based on their scales of nedl variation May 2015 IRISSES project

Edited by:Alberto Basset, Francesco Cozzoli, Maufaima, Monia RenziGiannoudi Louisa,
Streftraris Nikos, Pagdtalliopi

EuDGpE&Eani Commessi on



INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE
SouTH EUROPEAN SEAS | R I S S E S
Table of Contents

Tabl @ 0f G0N BNl S e e e e e e ..
TS S o T PO O o U O A =0 PP PP PPPUPPPPPPPPP Lol
Li st O dab e s I X
ST I 1 0 = U A SR X

P A R T o e —————eeeatta— e ananraaaaaa 1

Guideline on spatial and temporal extent of m
i ndi catothebnrnssedabas of natur al...v.ar..at.ilon and

| NTRODUGCT T L QN it s s e e e e e e e e e e e e e e e s aeeeseaeaeeeeeeeees 2
Rati onal on the selecti.an..of..D1l...D5.,..a3nd D6
1KEY ELEMENTS ON THE MSFD FOR THE MONI TORI NG
ENVI RONMENTAL..STAT.US e 3

1. 1. Il nt rodu.c.t.i.on..t.a..MSED. ., 3

1.2. Variables and indicators c.ons.i.ddaded fo

1.3. State of the art of marine..moni.tédring
2. NATURAL VARI ABI LI TY: DRI VERS, SPATI AL AND
P AT T E RN S as 20

2.1. Drivers at differ.ent..s.pat..al...and3tempo
2.2. Body size component of natwural variabi

0 £ O o= T P U o O ¢ SO PP PPPPPPP 26
3. PRESSURES &.PROCESSES. ., 29
3.1lescDi ptaBsoDBDlyebD6i ty &..Seaf.l.oor..l.Bt0egrit)
3. 2. DesicEuitprtooprh.iDoba .t b 0.0 e 36
4. SCALI NG MONI TORI NG TO NATURAL..VARLBBI LI TY
5. I NTEGRATI ON OEF..DESCRI.RTORS. .....coooiiimmriiiiiiinnns 4 2
5. hytPplankton bl ooms assessment .bhas4exd on r
5.2. Biological..eval.uat.i.on..map.s.........44
5. 3. I ntegrative a.s.s.e.s.s.me.n.t...of...bi.qodi.®érsity
5.4. Biodiversity..&..Se.alf.l.oor..l.nt.egr.i.dy
5.Butrophication .&..Se.af.l.aor..i.nt.e.g.r.i.t.yp5
6. QUALITY ASSURANCE, QUALITY CONTROL6& GOOD
7. CONCLUDI NG..REMARK.S e, 7.0
Addi tional r.e.c.omme.n.d.a.l. i .OnS. .. 73
ACKNOWI € d g 8o . S e 74
LI TERATURE...CL.T.ED e 4
ANNE X GIL OS S A R Y ittt iere et e e essee e e e e e e e e e e e e e e e e e s s ammmeaeeas 93

EuDGpE&Eani Commesnsgi on



INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE
SouTH EUROPEAN SEAS I R l S S E S
ANNEX-ABBREVI AT QN...LL. ST e 96
ANNEXTSOME PRACTI CAL EXAMPLES ON NATURAL
3 2 F PO PR P PPTRP PSRRI 97
e IR 159
Gap analysis aund..r.el.ati.v.e..,Annex.eS. ... 159
1. I NTRODWUCT. L. QN e enenre e 160
2. MATERI AL &.METHQD.S......cccoo e, 162
3 . R E S L T S 167
4. CONCL US. L ON. S et eeessrer e e e e e e e e e s smenreeeeaaaaeeas 175
5. OCEANVIOBGERY ST.EMS....c e eeeeme e 232
N R PP PPPPPRRRPP 249
I N o N N X € SRR 249
l1ELearning stSES.eg.y..0f. L. .RL.S. ... 250
2. ISEISE &€ar ni ng..madt.e.rb.al e, 252

EuDGpE&Eani Commiessi on

VARI



INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE

SouTH EUROPEAN SEAS ‘ R ' S S E S

List of Figures

CAIdzNBE md ! Ol2NE | YRIAMEPHEI DOARYRIAGH2LDSRSNY LY@ YEs 0
CAIdz2NBE wod ! OG2NE | YR 7\)/uSNJ Ou7\2ya ..... AY.G21L.OSR.AY...WE2 YA G2 NR
CAIdINBl drdt G2GFE O2@0SNF3IS Ay (GKS aSRAGSNNI yS y {SI 27F
08 RATFTTFSONBY.G. Q2 E 2 NBD. Dot s e tes s en e My
CAIdz2NBE nod ! OldzZlf G2aGFt O2@SNY3AS Ay GKS....LLOL.{Md 2F RA
CAIdzNBE pd ¢AYS LWYy2RI KAzyl\m\“c“;zyaﬁxlwa SHIEISNA SGe 27 2éél-y LINE O
R2YIFAYya 2F @I NA 2 dza ZOSI)fZEINJ LIKAO LI IFGF2NyY¥a oo2Gli2Y0d ¢
iKS OF&aO0FRS 2F SYSNBE.LYR.OAYEZNNEOAZY Do . nm
C)\EIdzNBmSNN[@Mrﬂmbm D Nlluﬁi’on‘ﬂ?lYOEVZNEK]SefD Oz2lradlrtsx &KS
KFOAGEGAa 0D L0k GNL.Y.2aS Q0.0 D no
CAIdINBE T O azyﬁKfe F SN 3SR aLINAy3 t.a YFI3IyAdGdzRS 6Y3IkYo
{EF0F 1201 Sl bl @  HIMILDD et nn

CAIdINE yod az2yidKfeée | @SNIISR ALINAY3I t.& YIFIAyArAiddzRS o6Y3Ik Yo
{EF0F 1201 Sl bl @  HIAMILDD. e nn
Figure 9. Mont hly averaged summer PBs magnitude ( mg/ m3
Bl ack Selmalkowea, etS L@l 2.0.L.4) nn
Figure 10. Monthly averaged summer PBS magni tauwrdiean( mg/ m
Bl ack Sea area, Sl.abakov.a..et..al.... S 0 N5 R 0 on
CA3IdzZNBE mMmM® DNIJI LK FNRY .2NBI S [Ifoyéyiavat akKk2BRAPINEKER
B - N e T @ e v VA L N = > JO OO RT nc

CAIdzNBE MHO® 9ELYLE SYDANRYYSyaSaau8yiidaAzT dKE8KEY GKS al NA
Ay GKS . lFaldzsS /2dzyiNE 2FFakKz2NBE ¢l GSNB o. & 2F.pMmacleo

CAIdz2NBE mMod® 5S8S0AaArzy GNBS (2 AydS3aANL.GS.S02f£23A08d adl idz
CAIdzNBE mMnd ¢KS RAAGNAROdziAZ2Y 2F YSIyYy Y2yidKfe LKed2LX Yyl

1 GSNEZT RAZNTATY TLISMNBIRCR D...ooeieeeeeeeceie ettt e sttt s ee e pT
CA I dNE muplONJaddzA Sid2f dziAzy 2F Yl EAYdzY Ot dzSa WBO2MRSRGOE
SELINBAASR FA.  EMAC.. Q8 £ 8K Do cMm
CA3Idz2NBE wmc @ tKéuzoSYUKEé jdzt €t AGF GAG@S S@2ftdziAz2y G GKS w
YdzYoSNI 2F A LISOASA. LISNIL.BSE NI oo CH
CAIdz2NBE wmT ® 5S0t;\yé 2F o0A2Ylaa 2F /ealdzadANd. . LlR2dadA | GA2Y
CA 3 dzNB9 vmwy dh yORL G fdzS F2NJ GKS adr dAa2y.a. . TNRY..0KSna2dziKS?
CA3IdzNBE mMpd szvxylyéé 2F 2L NI.dzy . A.8.0.4.0..48LIS0ASA. . Ay adzyys$s
CAIdzNB5 m nYA Y A Ydzy Ozryraswmmajmzjyzayzaquofcynl...cb ............................ cT
CAIdzNB HmMd {SFGdzNIES RAAGNA O NMBAORWREY IINSS ya2SiR ANiBE RN YSRI YA
CAIdNBE HH® {SIGdNIfS RAAGNAGOAZIAZY Ny EEKS da 3RANES NINTmynSH:
F2N) € 233SNKSIR (dz2NLtS FyR INBSY (daNItSe DNBESY FyR NBR
f 233SNKSIFR {dzNIL.S.. LY. R...ANBS Y. . .4.dzNI.E.S P M H
CAIdzNBE Hod ¢SYLRNIf GNByRa 27F Iodzle...)[..O.S 0.{.S.L...mAR ydzyo S

CAIdzZNBE wnd { LI GAFE LI GGSNYya 2F OSNISONI G 1S &LISOKSE NAOK
RN} 6y YI LA O6SEOf.dzZRAY.I..EAAK. . ALISOASAED. Do, MM G
CAIdzNBE Hp® { LI GAFE LINBRAOGSR LI GGSNya 2F aLISOASa NAOKY
P 1 ff ALISOASEAZ. ELLY.ASNISONEGSED e, MH N
CAIdzNBE Hc P | )/EIAudzRS FYR RSLIGK O2y i NMDdI SKEI aiRd IHKS BNBEO
5Fy2@F N Si .0 HAMAI. . Y.2RATASRE . MHM
CAIdz2NB HT D &
CA3IdzNBE Hy O
CA3IdzNBE HpoP

! SEIF YLX § 2y tow{9] { &
! £
5 {
CA3ddzZNB ond 5
5
[

S.

2

I

y S

y SEI YLX S.. 2;/ / L.9.{.a..z2. f

LIt )\If i i wA O

A Al 20SIFyAOl.m¥8l R264
CA3IdzZNBE om® A 3Sy2dza F2NXIMkx2ya Ay
CA3IdzZNBE oH® 2 NBR adGlrdArzya Ay (KS
0A23S520KSYAOL ¢ A afr&EaW\BarOlIﬁlﬂnlh&@ V&G YRRMSFASBRDOMH b
CA3IdzNBE oo0od Wdz & HAamod LYFE3ISE INB FNRBY aéh/9!'b aSRAGSNN

a
d
d
I

O e w2
9_4 C:\C C O(

N
N
t
I

~<>*§§

0 dz
Od
[
I €

6a95% ¢ @2ANGOUNE 1¢c 0 X Y2 RAFASRD e MO H
CA3IdzNB ond® WdzZ & Hamnd LYIF3ISE INB FNRY aé&h/9!'b aSRAGSNN
0a95f §F f@2AMBOIIIT N ¢ 0 Y2 RATFTASRD e MO O

Commission

Funded by he EuDGp &anmi € ommi sisiiion



INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE
SouTH EUROPEAN SEAS ‘ R ‘ S S E S
+SNIAOFE LINPFAESE 2F GKS fS@gSta ammwiAiiNI §Sa
M B 2 NI H L RN LA QD D MO n
iiﬁm:ﬁi\to fiéﬂ.MBiF'ﬁt;Sﬁu BIFGSa NBLNBaSy W diMmdS 2F R
FGA2Y..0..6b2NIKS, NJ..... LRNALGAOD. Do) MO p

({N_aiéumkllf alzNJ\Izy'ulf YR *SNIAOFfUO @SNBRdzA ¢SYlI
aSRAGSNNI ySIy &SI 04238 210KIS 32NSEOUmiait f @ BA a4 | Yy R

Y 2 R A T A S R oottt ettt MO T

CAIdzNBE oy ¢ WIKRAIIK I GISBENAT 2y Gt YR SNIAOFfO OSNERdzA ¢SYlL

aeh/ 9!'b aSRAGSNNI YySIyaasdl I ¥yR2 TS ABWIE aPANGEOIRNMA @0 =

Y 2 RA FA S RD ettt ettt ettt ettt ettt ettt ettt ettt ettt nens MOy
CAIdzNE odpd +SNIAOKFT LINPLIME SSy RIFGH AKS 2 1S FoA TaT SNEB yLIK 2Y¥a2L Kl Ki:
GKS {GFrdA2y H .0.b2NIKSNY...L.RNRELEGAQOLD e, MO ¢
CAIdNES NHAD®I f LINPFAESE 2F (KS tS@Sftfa 2F LIK2aLKIFGSa NBLN
GKS {iGFrGA2Y o Qb2 NI.KSNY..L RNRLEGAQOLD e, M0 N
CA3dzNB nmd 5iA842f OSR 2Ee3Sys WdZ & wnmod LYFIS& | NB FTNR
C2NB Ol ain Wlate@NGIOUmniL nc 0 X Y2 RAFTASRD. e, M
CA3dzNB nHd 51842t ISR 2Ee3Sys WdZ & wnmnd LYFIS& I NB TNR
C2NBOF &l ylate@INGHOUmnie N c 0 2 Y.2.RAFASR e, M p

CAIdzNBE nod / Kfi2NRLKetf Ay adNFIFIOS 4FGiSNA G GKS NBt SII
1Sy TNRYaehOSlIy LI FGF2NYo /rRy.OSy.0.NLGA2Y.A...L.NBn$E LINE & &
CAIdzNEK Sn i@ GA2GSYLR2 NI RA & NImandeivis2 yw 22YF yBALFtY L M A S {aSdeNIF
CA3dzNB npod 2| (SN Gt dEWyizl 5 L tY 20 Y8 Gy A2 b oy mp m

CA 3 dzN¥Y yrdzt ® YR Y2y iGKfe 5Lt YSIyAa.02y.Q8y.0.NLUA2YMAHAY 9&l
CA 3 dzNB TO ¢KS ALI GA20SYLRNIAmoRm AU NWAMAI KRl Y 2FiMpOD § 81
CAIdzNBE nyd 2 GSNI O2f dzvYy 5Lb dewnavomdy a9daf (i, N L2yyyadill fy . myp 2y 4 K £ &

CAIdz2NB npd !'yydzt 6F0 FYR Y2yGaKfea..o06.0..5L0..Y.SLypnO2y0OSy
CAIdz2NB pnd 1 AaG23INIY 2F 5h. . w2YL.yYALy.... £.L.0%..{.Simp&el § SNA =

CA 3 dzNB  p v S&rKIB NENEA dRiZR2ly 2 F GHhn mrolivm M X SwRYINFA IOB ... p ©1 { S|
CAIdaNB2 IptuSNI O2f dzYy 5h o6xa0d amdan@iklliy y @ly.fa.0.¥.8y.0 0eimp TYSH ya
CAIdzZNE po® [/ 2y 08 LI.dzE ... .8a.0K.SY.S e MC M

CAIdz2NBE pnd bd 2F NBELRERN JJ%IQ A0 L0 A2 A F2NL.RSAQONK . MTZ2NE ®

CAIdNB pp® bod 2F NBLRNISR adl.fiz2ya.F2N.RSAAONAMIZNES RA
CAIdNBIpiddt 20SNIFLA 0SGeSSy RSAONRLII2NE sk BELINBANISRK A @

0KS RSAONALIIZ2NI 2y GKS E FEA& A& YSHAdNBR® bdzYyoSNE 06506
aGFGA2ya T2N RBFONEAGEN] p24 780 A0ELGA2Y.0.D i, MT T

CAIdzNB pt1@ { LI GAFE 2@SNIILA 0SiveSSYy RSAOWMRNIANKE RAODARS
RSaONJ\LJuyemayTﬁmézréxéK GKS RSAEONALII2NI 2y (GKS E lEA& AaA
FEA&E AYRAOFGSE GKS (G2iFlf ydzyoSNI 2F &Gl.GA2y A . FTMNIYRSE ONA
CAIdz2NBE py o {LJI-u)\If 2OSNI LA 0SU6SSYy RSBIONRAYIR NEZ2 NNAKKAR S
RSAONR LI B 2 yF #KISs RA OK EESéRSé(ﬁ NIOJ@MJSB}SUMFSS)/E m NBy (G KS

d:
FEA& AWKRS Ot 2Bt Yy dzYRSADBFLIGAANG A2YEE Ta &l OA2y8. . GWTIHE 1Y26)
CAIdzNBE popd ' 0 aSl adz2NBR LI NI YSGSNE yaby 025N 23 (O f 80011 SARA G
8SINJoadGliAz2ya sAGK 1y26y LINRBLRA&ASR al YLt Ay3 FNBIjdzSyOe v
GNBSG RSHE@WIOKI 2NIKBWE RSAONARLII2NE FNB YSIF&aAdzZNBRX aidldAazy

Al YLXAy3 alrGrazya RAaG(l yOBSNIFNAIVG KBy D21 ARA AlyBS® bk D Y.

NAIKG of dzS OMMRS\yOI@ﬁS"oNli\IKB@ILﬂSduMy%SaEe 0KS HpldK FymympildK Ijc
CAIdmBs $yiarte 2F arYLEAY3I adlidrz2ya O6bo2FmabaliaByRA I LY
O2Fa0G03 ySINEK2NBE 00SGsSSYyIIyRI PRTAK2Z2INE dH RMiblay@F TRNE
FNBlF &2 RAGARSR V24RO AARYDM2YE. . GALK. Lo MYy M

CAIdzNBE cm® bdzYoSNI 2F 02ttt SOGSR al YLA2S 5% (LISNI yeSS | W) KF22NNS (b2«
YR MH ba 2F RAalGlIyOS ¥NBRAXRHYEGD FNERY 2GFaKRINS N avsh R
GAGK 1y26y 20REN2Y AYAR.FINKEE IS OR.Q.D.oooceeee) MY H

CAIdNB cH® ¢KS SEAAGSY(d Y2YyA(G2NRYy3ILIEZG GIR yAY | Iy RNIFANDBF N2S
a0IfSa O2y&aARSNBR Ay (KA YLNByAY Myt NIBA 21K HEESSR deaMNBEEWNE By AS
Ly NBAGNI NE INRR A3 1d33 SRF owk GRS GA YdzytA TRRONBWNEBYSS doka G A2y & ¢
AF YL AY T FNBLAZS Y 08 0. Dottt s My O

EuUD&Gp Eani € o mmi iV 0 n



INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE
SouTH EUROPEAN SEAS ‘R‘S SES
CA3IdzNBE cod !0 aSl adaNBR LI NZ YS G SNB yaby 625 20 (0 yf 850081 SHRA @
&SI NJ c'Ja[]I(JAZYé gAUK 1y26y LINRBLRZASR al YLX Ay 3 TNJsudzsy() 20
0 NESAONWIKRADON RyYi KSNAE RSAONARLII2NE | NB YSFAdZNBRI adlaAazy
v y

A YLX Ay3 adGliGAz2ya RAAGEYyOBENIFNRIYE GIKBYy 21 AR X @lyi}‘séé’abmméb X
NAIKG of dzS o NRARSIYI DSNERAIOS G X AYS&E (GKS Hp GK FyRuyrnp GK lj
CA 3 dzNB ¢ nadt YsLStyAayATd &a (2 Fi A '20y &F 20Nd (2KFS 2200 SINF2fyiv (BB (i REFSRX 402 iV ®
021 adus ySIHNEK2NBE 60Si6SSy IyRF RTAKZ2ZINE »H RMablay@F RNRE
I NBl a2 RAQGARSR o0& f200d2lyiA2ya. aA0K. 1.V .2.8Y ... MYy p

CAIdNBE cp® bdzZYoSN) 2F O2tf SOGSR &l YLA29 & ULISNI yeSS N KF22NE - (2
FYR MHT bRAAGFYOS TNRBY O2IBAEaGFYyAS2FNBEXK2QB #H0 mHNBlaad 2 TR/

GAUGK (y26Y fZOIaJrN'a'_.;f)\Iy;ERTMEUE@[S)E..U.Q ......................................... MYy C

CA3IdzNBE ccd ¢KS EAausy'u Y2YAG2NRyILIGAZG GER yAY | Iy RNIFANB S MaS
a0t Sa O2y&aARSNBR Ay G Kiad YUNBtyAY Ayt NIBA 21018 §7 dEYNESWNI RSFY &X¢
Ly T NDPAGNI NB INRAR A3 1038 SRF ok GRS GA Yyt A TRRONBINDBYSS doka i | G A2y & ¢
AF YL AY 3 FNBLAZS Y 08 0. Dttt y

CAIdNE cT1® !0 aSladNBR LI NI YSUGSNA yaby 6255MNI 20 (O yf 808 SHRA @
€SHFNJ oadldAz2ya 6AGK 1y26y LINBLRZASR alYLXAy3 FNBIdSyOeo
GFNBSUi REEDODKLIBAKNBENE RSAONARLII2NE | NB YSFAd2ZNBRI adldAazy
aFYLX Ay3 adtidAazya RA&GI yOBENIFNAIVE GKBY D21 AKX @IleSa)bLaK)SD X

D

NAIKG o6f dzS 0 NB/IRS\YO I AiSNARB@ILIS &S ywpad (K FyR Tp GK wMys yiAats
CAldzeS yanwde 27 éI-YLJfAya aGradAaz2ya ob 26 am bk 23F {RA &l 0

C j 6006Si9s33/HR I\ETITyéRZM\hS boah v Pbiaa BRIy G
BlARYO6.®0L.0A2Y 4. 6 A0K.. 1.Y.My ]
f
N

O2Fadov I NBIlaz RA@ARBR
'.F

0]

CAIdzNB c pP bdzyo SNI 2 O2tt SOGSR al YLCEQSééGLO‘&NJ;@é@IMﬁ]mzNS Q2
FYR MH ba 2F RA&GFYOS ¥TNEBRAORHEAD FNERY 2GZFaKRINB NFHl avh R
G6AUK 1y2e6y f20RENLY AlYVAR FTINGE Y ORO.Pooovn M N

CAIdNBE tnod ¢KS SEAéﬁSy‘G Y2YAG2NRyILGaZG @G3R yAY | Iy RNIFANB S MaS
a0l tSa O2yaARSNBR Ay (KAAE YIWNEB YAy Ayl NIBA 20k dEaMNBRBYNT F8 G yiad AS
L'y FNDAGNI NBE INAR A3 1d28 SRF ovih (RS G A Yyt A TRRONDIMNBYSS 80k G F G A 2y & &
AF YL AY T FNBLAZS Y 08 0. Dottt MM

CAIdZNBE TtTmM®P® !0 aSlkadz2NBR LI NI YSGSNE yadby 625N 2F (OR2X vf 8800001 SARA &
@SFNJoailldAz2ya gA0GK (1y26y LINRPLRASR &l YLXAYy3d FNBIjdSyOeo
0 NESAONWIKADON RyYi KSNAE RSAONARLII2NE | NS YSFAd2ZNBRI adGliaAazy
aFYLX Ay3 aidtdazya RA&GI Yy OBENIFNAIVE (KEY D24 ERX QlyBES® bk ¥
NAIKG of dzS o NPARSIYI DSNWNRIARIOS GG X AYS&E GKS wp GK | yRudiip GK lj
CA3dzNB & 2T SEWEWEAY I adl dA2yad o0b 2F avokFim2yal EFLRAAGFY
FNRY O2Faidivr ySINBK2NBE 00S063SWR v FITEK 2B bah 2T Piaa RIFy G

O2Faduv FNBlI&Z RAQGARSRRIOEAAYO.B.8.0L.0A2Y 4. 6A0K. . 1.y 286
CA3dzNBE Tod bdzYoSNI 2F O2fft SOGSR al YLGiQSéé[’JLU§NJ)féS§-I-I\hE]KT22I\hS (€52
FyMH ba 2F RAAGFEYOS FTNRY RRAGINYOS yRNRFYFFTAXKERNBO 0IpNW™MIHA D aR

GAGK 1y26y t20RENLY AlYAR TINBH B OR.O. P, M n

CA3dzNB tnd ¢KS SEAAGSY(d Y2yAG2NAYyILIREZG@EER yAY | Iy RNIFANBF MaS
a0FfSa 02y aARSNBR Ay (KA YWHBy ATy AaylH NIBA 2LJKilZa S/YoRNaESND RSy &AS
'y FNDAGNI NBE INRR A33A 1d83 2RF ovh (RS GA Yoyt A TRRONGMINBYSS a0k G A2y & ¢
AF YL AY T FNBLAZS Y 08 0. Dttt Mdp

CAIdNBE tp® !0 aShadNBR LI} NI YS3GSNA yaby 625NN 20 (O yf 850081 SHRA @
8SINJoadlriAzya gAGK (y2éy LINBLRASR al YL AYy3I FTNBIdSyodeo
GF NBSHLIRBERIDAX 20KSNE RSAONARLII2NAE | NB YSFAdZNBRI adlaArazy
A YLX Ay3 adGlaAzya RAAGE Yy OBENIFNRIYE GKEY D24 ARX QlyES D ba % ¥
NAIKG of dzS ommﬁ&bm-mﬁ@mﬁbms EAYKE Hp GK FYR T1p mike Ijdz yi

CAIdzeBynadde 27 éI-YLJf}\y'EI
FNRY O2Faiduvr ySINAK2NEB
O2Faiduv I NBlFIaz RAQDGARBR?

CAIdzNBE T771T®d bdzYoSNI 2F¥ O { $00 SR aIYLGIQSéé[’JLU§NJ3fé§§IWKF22I\hS (€32
FYR MH ba 2F RA&GFYOS TNRBRAXRH@EGD FNERY 2GZFaKRNS NGB awsH  Ros
GAGK 1y26y f20REHEN2LY AYAR FINKBH.IAESF OR.O.D...cooveeeeeeeeecee, My

5 3SR v FITYaK 2B vah 2T Piaa RIFy G

&
f
GFGA2YA O6b 26FF anihHiah 23/F 1RA ik 0
i
2Y0®0L.0A2Y A B ALK. 1Y MOT

Commission

Funded by he EuDGpE&ani Comme®gi on



INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE
SouTH EUROPEAN SEAS ‘R‘S SES

¢KS SEA&GSY(d Y2yAl2NAyILAAGGIR yAY |y RNITANBH M1S
AARSNBR Ay (KME YUBBtyASY Ayl NIBA 21JKiHESIR dEANESWE FBEYDER AS
NE 3INAR A33A 1d%a SRF avh (RS G A Yoyt A TRRSNINBYSS 80k G F GA 2y a &

N SIS v YA @ =Y < T M
10 aSFadNBR LI NI YSUGSNE yadbr 625MNI &iF (02 yf 850001 SRA 3
NJ oaldlidAzya 6A0GK 1y26y LINRPLIZASR al YL Ay3a FTNBIdSyodeo
0F NBSAONISIKA DK RYi KSNA RSAONALIZ2NE N5 YSHadNBR: adlidrzy
A YLE Ay3 adldazya RAAGHYOBENIFNRIVE (KBY D24 AKX @lyuss:aobuaro@p X

NAIKG of dzS o MRARSIYI SNWIAIOS G X A§tS& GKS wp GK FyRimmp GK
CAIdzNBE ynod 5Syarde 2F AGNIXAY I\ Eib@ARYEZ M bKSQZQBNhﬁfy
FNRY O2FaiG0z ySINBK2NB 00S063SWR 2 FIFEAK 2INS oah 2 Piaad 2Ty &
O2F &G0 I NBlFIazZ RAGARSR2OBL.ARY.O6.®0OL.0A2 YA 6 A0K. . 1.y 28y

CAIdz2NBE ymd bdzyoSNJ 2F O2fft SOGSR &l YLGIQSééGLUASZNJyéSQ-I-NSE]K?ZZNxS G2
YR MH ba 2YF GeAtaaiiioy GS/ FNBRTAKE NBSOHNRY BDalatio | NSIHaz R

GAGK (y2ey t20GA2Yy I yR.LLINRLRASRAL.Y.LEAY.Z..FNEl.dedyiO& 0 @
CAIdNBE yHd ¢KS SEAAGSY(d Y2YyAG2NRYyILIEZG GIR yAY | Iy RNIFANDF N2S
a0t Sa O2y&aARSNBR Ay G Kiaa YWHBtyAY Ayt NIBA 21158 §7 dEYNESWNI RSFY &4
'y | NDARNRAERJzEARBR ¢ AAK S 20F AMF 2RO AVWSafK RSANBS oaidrk dAazya ¢
AF YL AY T FNBLAZS Y. 08 0. Dottt e HNo
CAIWaN® ! 0 aSl adz2NBR LI NI YSGSNAE ob 2yFd2¥adid NUAZT a®Zf (RA@IARFS RA
8SIFNJoailliGAz2ya 6A0GK (y26y LINRPLRASR &l YLX Ay3 FNBIljdsSSyoOeo
GF NBSG RBEDOXK LISSEHMEOWIII 2 NA | NB YSIFadz2NBRX adldAaAzya A0K |
A YLX Ay3a aGliGAz2ya RAAGE Yy OBENIFNRIYE GKSY D24 ARX QlyBS D b ¥
NRAIKG o0f dzS o MB/IRS\YO | @ SNINSGI LIS RIMyGESH( &K  (j kS yHIp £ (BK o &nintni A 2 ya
CAIdzeByyahde 2F &l YLIXAYy3 adFdA2ya ob 26F am Fhiah 23/F 1RA &l
FTNBY O21&a002 ySHNEK2NB 66536394 2 FITAKZWS bah 2 Fbrad RIFy @

O2Fadv FNBlI&Z RAGARBRZOBRLARYO.OOLAA2YA. . 6ALK. 101D

CAIdzNBE ypd bdzYoSNI 2F 02ttt SOGSR al YLGIQSééGLo‘S:NJyéSé-l-ME]KEQNS 2«
FYR MH ba 2F RA&GFYOS TNEBRA ORHEGD HNERY 2GZFa3KRINS NBF avsH P
GAGK (1y26y f20RHEN2LY AYAR FINGH.IAEF. OR.O.D..ocoveeeeeeeeeeeeeeeeee, HAC

CAIdNB ycd ¢KS SEAAGSY(d Y2yAG2NRAyILIEZG GIR yAY | Iy RNIFNDF N2S
a0FfSa O02yaARSNBR Ay (KAE YWHBy A3y AaylH NI 2 KSR dEaNRREWNT FB Symed AS
L'y FNDBAGNI NBE INAR A3 1d2a SRF avih (RS G A Yoyt A TRRSNIMNBYSS 80k G F GA 2y a &
AF YL AY T FNBLAZS Y 08 0. Dottt HNT

CAIdNBE yt1d ' 0 aSladzaNBR LI NI} YSGSNE yodbvostau?l OR2 % yf 350051 SFRA &
@8SINJoadGliAz2ya 6AGK 1y26y LINRBLRASR &l YLIX Ay3 FTNBIljdzSyoeo
0 NASAONKWIKADON RyYi KSNB RSAONARLII2NE FNB YSIFAaAdzZNBRX aidldAazy
A YLE Ay3 alrdazya RAAGHYOBENIFNRIVE (KEY D24 AKX QlyES & bk ¥

NAIKG of dzS o0 MRARSIYG D SNNGIa V@(“DuﬁﬂlS’me GKS wp GK FyRimyp GK I

cxadzmyyay\d;e 2T al YLIX Ay3a adrdAaz2ya ob 26ff am Fbiah 23/F [RA &l
FNRY O2FadG0z ySINBK2NB 00S063SWR 2 FIFHEAK 2INS oah 2 Paa IFy &
O2F &G0 I NBlFIaZ RAGARBR2OBLARY.O6.O0OL.0A2Y A . 6ALK. 1.y .HAOD

CAIdzNBE ydpd bdzYoSNI 2F 02ttt SOGSR al YLGIQSééGLGSZNJ;@SélwmzN@ 2«
FYR MH ba 2F RA&GFYOS TNEBRA ORHEGD HNERY 2GZFla3KRINS NBF avsH P
GAGK 1y26y f20RHEN2LY AYAR FINGH.IAEF OR.O.D...covveeeeeeeeeeeeee, HMAN

CA3dzNB dhnd ¢KS SEAAGSY(d Y2yAG2NAYyILIEZGEER yAY |y RNIFANBF MiaS
a0IfSa O2y&aARSNBR Ay (KA YLNByAY Myl NIBA 21K HEESSR deaMNBEEWNE By AS
L'y FNDBAGNI NBE INRAR A33A 1d2a SRF ovih (RS G A Yyt A TRRSNINBYSS 20k G F GA 2y & &
AF YLE AY I FENBLAZS Y08 0. HMM

CAIdzNBE dpmd ' 0 aSladz2NBR LI NI} YSGSNE )fodeoﬁﬂ\lJ R (ORZ f 38001 SFRA @
@8SINJoadGliAz2ya 6AGK 1y26y LINRLRASR &l YLIX Ay3d FTNBIljdzSyoOeo
0F NBSAONISIKRA DK RYi KSNA RSAONALIGZ2NE FNB YSHadNBRZ adlidAazy
aFYLX Ay3 adtdazya RA&GI Yy OBENIFNAIVE (KEY D24 AKX QlyESH bakh S ¥

NAIKG o0f dzS o NRARSIYI DSNEAIOI GG X AYISE GKS Hp GK FyRimup GK 1
CAIdz8Sydinde 2F al YLt Ay3 &aGlrdazya ob 26ff am hhia 23/F 1F“¥Aé:(]4| Yo
FNRY O2FadG0z ySINBAK2N 60Sio3SHWR v FITYAK 2INE e 2T Piad RIFy G

Funded by the EuDGp&anmi €ommieawii on



INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE
SouTH EUROPEAN SEAS ‘R‘S SES

O2F &G0 I NBlFaZ RAGARBR2O0BL.ARY.6.20OL.0A2Y4 . 6A0K.. 1.y .HMO
CAIdzNBE dod bdzYoSNI 2F O2fft SOGSR &l YLA29 53 GLOSNJ yeSS I Wl KI22NE (v
FYR MH ba 2F RA&GFYOS 7TNRBRAXRH@EGD FNERY 2GZFaKRINS NGB awsH  Ros
GAGK 1y26y f20RAHEN2Y AYAR FINKBH.IAESF OR.O.D...cocoveeeeeeeeee, H MM
CAIdzNB odnd ¢KS SEAAGSY(d Y2yAd2NRAy3ILIBZGGER yAY | Iy RNIFNB§ M2S
a0t Sa O02yaARSNBR Ay (KAAE YIWMByATY AaylH NI 2 JKEIE553R dEaNRRENE FBSymed AS
Ly | NDPAGNI NB INRAR A33A 1038 SRF ok GRS GA Yyt A TRRONBINEBYSS doka i | G A 2y & ¢
AF YL AY 3 FNBLAZS Y 08 0. Dttt HMp
CAIdzNBE p® !0 aShkadzNBER LI NI YSGSNRE ydby 05MWNI 2F (ORX yf SS00501 SHRA @
@SEN 6adtdAzya 6AGK 1y26y LINBLRASR al YL Ay3 FNBdzSyOeu
0 NESAONWIKADON RyYi KSNAE RSAONARLII2NE | NS YSFAd2NBRI adliaAazy
A YLX Ay3 adtiAazya RA&GlI Yy OBS

NRAIKG of dzS o NRARSIYG 3 SNNEiz
CAIdz8BSyhdde 2F &l YLX Ay 3

UXBYtS&E (KS wp GK FyRimep GK I

ON
OB & NIF N@ 1Yt ﬁfK)é)/@ZZ-yilﬁK QyBSDdDbEKID Y
3 @ i

aGradAaz2ya ob 26 am | biah 23F {RA &l 0

FNRY O2Faitvr ySINBK2NBE 00S063SWR v FITEK 20NE bah 2T Piaa RIFy G

O2FaG0 INBlFas RADGARBR2O0BIARY.O.D0O.L.0A2YA .  6A0K. . 1.y . HMT

CAIdzNBE PpT1 @ bdzYoSNI 2F O2fft SOGSR &l YLGiQSééGLUQNJ;ﬁéSQ-IM‘a’]mzNS Q2

|yR MH ba 2F RAalGlFyOS 7TNRRA XDRIHE@GD T NERY 2GZFlakKRONS NHF awsH  Fos

GAGK (y26y f20R@HEN2Y AYAR FINKBH. IS OR.O.D...cocoveeeeeeeeeece, H MY

CAIdNBE ¢y ® ¢KS SEAéﬁSy‘G Y2YAG2NRy ILIEZG @R yRAY | ly RNIFNBY M2S
S Ay K A28 YIS yATY Ayl NI 2K SR dEaMNBRSYNTE F8 G yaad AS

A

a0lFfSa O2yaAiRSNB i
'y FNDBAGNF NBE 3INR 338 1083 SRF ovh GRS G A Yoyt A TRRSNBMNIBYSS doka G F GA 2y a ¢
AF YL AY 3 FNBLAZS Y. 08 0. Dottt H M

CAIdNE pcp® !0 aSlkadNBR LI NI YSUGSNA yaby 6255MNI 20 (O yf 808 SHRA @
@8SIFENJoallridAz2ya 6A0K (y26y LINRLRASR a4l YLX Ay3 FNBIljdSyoOeo
0 NESAONWIKRADON Ry KSNE RSAONARLII2NAE | NB YSFAdZNBRI adlaAazy
aFYLX Ay3 adtdazya RA&GI Yy OBENIFNAIVE (KEY D24 AKX QlyBES® bk ¥
NAIKG of dzS o NRARSIYI DSNEAIOS GG XA AYS&E GKS HpOK | yR.HHpAG K j dzi
CAIdzNBSWiami@e 2F &l YLI Ay E0 a02NARKE HOBSHA{ M IBEARFSRYA02 V&

O21aG0 YySINAK2NB 00Si6SSY IR PRTFAK2INE »H Ruablay@F TRNBE
I NBl a2 RAGARSR o&/ft20daiybd2ya. gA0K. . 1.V 2.8 ... HHM

CAIdzNE mnmod bdzYoSNI 2F O2ff SOGSR al YOF IS&AG 0B Ny & ISNINK FRBIJ ©
FYR MH ba 2F RAadGlryOS 7FNRRA XQRIHE@GED T NERY 2GZFaXkKRONSB NH- awsH  Fos
gAUGK (y26y f20r0A2y | yR..LINRLRASR..ALYLEAY.I. . ENBliddy O 0 ®
CAIdINBE mnud ¢KS él‘é)\auéyu Y2YAG2NAYyLIX2EHNBER2 & [y RN BNISING:
a0t Sa O02yaARSNBR Ay (KA YLUIMB yAAYAayHFH oo B 0K | 2275 & SNBNG &R S/t A
L'y FNDPAGNI NB INRAR A%3A 1028 SRF ok GRS GA Yoyt A TRRONBINEBYSS doka i G A 2y & &

AF YL AY T FNBLAZS Y 08 0. Dttt HaB

CA3dzNBE mMnod !0 aSladaNBR LI NI YSGSNAYy dz¥o &) 2% 022y S0GESRA
LISNJ @SEFNJoaidldAz2ya ¢A0GK 1y26y LINRLIR &SR & Y2LF AaylI (FANDSMjadzS
GKS GF NBS (g KRASGKO NARILBISNE ARS A ONAR LI 2NA | NB YSFAaAdzZNBRZ adl GA:
A YLX Ay3a adGlGAz2zya RAAGH Yy OBENIFNRIYE GKEY D24 ARX QlyES D ba % ¥
NA JtKdkS 60 NB | SyA WRNOIADS t NBAWSGIA GBSt e GKS HplOGK YyRATpUIK |jc
CAIdzNBSyammidpe 2F &l YL Ay aTi2 NOARKE BSHF{ A IBHARFSRXYaOL V&
O021adus ySIENEK2NBE 60Si6SSy IyR PRTAKZ2INE P Ruablay@F TRNRE
FNBF&X RAGARSR o0&yt 20 daly a2y a.. 640K 1. Y28 ... HHP

CA3dzNBE mMnpd® bdzYoSNI 2F O2tt SOGSR al YORBAGWSNYEBENRKZRE) ©
M YR MH ba 2F RAaulyos F NBAYE (O 3/1080 OoF NIRYWR O2TF ®Bdi02 NINBG B Im H
gAUGK (y2sy 20l Nut'}\ly;aRﬂmmmdmy@ﬁ..u.m ......................................... HHC

CAIdNBE mMnc®d ¢KS SEAAGSYG Y2y Ald2NRyLXRAEHER2 2y Iy R BNBSING:
a0t Sa O02yaARSNBR Ay (KAAE YIWMB Gy Y AayiH NI 2JKEE §/RIEYRRISNLIIFRRSFY & AS
'y FTNPAGNINBE INAR A& dzASR 6AGK | dzyAT2NY YS&K &aAi § 27
A1 YL AY T FNBLAZS Y 08 0. Dttt HHT

|.

CAIdzZNBE mManTd® !0 a
LJéNJ eélNJ éa[’jli’n\

J N} YSGSNEY devo GN) 241 02V EAO0GESRA
y26y LINBLRASR al YLX Ay3 FNBI dzS
AONRLII2NE | NB YSIFada2NBRXI adl GAz

< (n>
QJ(

- R X«

.

Commission

Funded by he EuDGpE&anmi €o mmie svsiiion



INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE

SouTH EUROPEAN SEAS ' R l S S E S

AFYLX Ay3a aGlGAz2ya RAAGE Yy OBENIFNRIYVE GKSY D24 ARX QlyBS D bak ¥
NRAIAKG of dzS o MBRS\WYO | #SNINBGILIS XiMy?sSst ¢ G KS wp GK FywRy Tp (K
CAIdzNBSyamnyiEme 2F al YL Ay aTi2 NOARKE DBSHF{ M IBHARFSKRXYa0L V&
O2FaiG0x ySINEK2NBE 600SGsSSYy IR 2RTAK2Z2INE »H RMiblay@F TRNE
FNBl &aX RAGARSR oeyt 20 dailbi2.ya. gA0K. . 1.V .28 ... HH]
CAIdzNBE mMndpd bdzYoSNI 2F O2ff SOGSR &l YORBalWSNYBEENRKZEREI O
M YR MH ba 2F RAaGFYyOS TNBY (0310860 oF NIRYWR O2T BaI K02 NINSG B Im F
GAGK 1y26y t2O0REN2F NEPEEZSYIRB DA S R.oooovoiri s H O N
CA3IdZNE mmnd ¢KS SEAauSYu Y2YAG2NRYy LI R2AEHBR2 & 1y NI BNSING:
a0FfSa 02y aARSNBR Ay (KA YWHBy Ay AaylH NI 2JKEEE S/RIFYRRESYNIIFRRSFY & AS
L'y FNDPAGNI NB INRARR A33A 1083 SRF ok (RS GA Yoyt A TRROINBWINDBYSS doka i G A2y & &
al YLJfAyEI A NEB. d.zS)[..O.e..u..m ........................................................................................... HOoM
CAIdNBE mmmd hOSty 20a4SNBAYy3 aealisSvya | OnNdt & Ad.omniodd |y R
CAIdzZNBE MMHD® hOSIFYy 20aSNBAY3I aeailSowmaz lkRd.umimno A f.uiod yR G
CAIdzNBE Mmoo ® AlyGi MFS (KSNNEBESoRAHI SINNI y Sy {SIFY CNRY t SN&ESdza
20aSNPAYy3 aeaidsSvya Ay (GKS {9{ IyYyR NBO2YYSYRIGAZYE 2y dzL.
CA3IdzNBE mmnd /L9{ a I NIy S NI Lt f.... LR2.G.Sy.4.AL.E.. y.S.G..é.%NJ[rdJ
CAIANE{ mmp®ONLYSNI I Lt { BBEOEYoSINSMNMIK.. )&y Ym“? HOT
CA3dzNBE mmcd 9EFYLIE S 2F &SI adzNFSOBOSS

20aASNPAyYy3 aeaitsSvya Ay GKS {9{ IyR NSOZYYS)/’RIUAEH)GQ/ 2y dzL
CA 3 dzNSBE ImWlddS 2 F OKf 2NRLIKE&ff O2yOSYyiNI GAFNBYnt ORBSNEY I
5St A0SNI 6fS bN¥I odm awS@POASE 2F 20SIy 20aSNWAy3I agdaidsSva

—

t Ow{ 9! { ySSRIA& {AMI2.AZENMIOY0. Q..o HOY
CA3dzNB mmyod /tw 2F GKS h1Shy2a 9ELX 2NBNJoOLYF3IS 2F bht!!
KaaGLYkk2 OS2 yISE&ELE @NBINIDE v 2.8 k.S ELE. .2 NG A2 Y AKDoe. HnNn
CAIdINE mmMdpd [AFSEL.GOK. LI LEGF2NN.Do e Hp M

Commission

Funded by he EuDGpE&ani Commiess$i on



INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE

SouTH EUROPEAN SEAS ‘ R ' S S E S

List of Tables

¢lroftS mM® 5SaONA LARNENIAIASBRZ AN BIE5Y.$HHRA.Y.3...2.F...DA.{D

¢rotftS Ho [A&al 2F O2yAARSNBR AYRAOI G.2NA..LY.R.OLNRH 6f Sa ¥
¢rofS od {LIGAIFE StSYSyia |yR tSQ’JSf 2F SO2t23A0It 2NBA!
0S dzaASR N & K62 602F 23A0Ft adl Gdza.. L0 RATISNBY.IG. . .L.9%Sta 27F

¢rofS nd t NARYOALN € tNBaadQ\LBSaYSe;/MaI\IEoQSSmZaSEanZNBEthuu@cR G2 oA
¢FofS pd t NAYOALI t t NBaadaNBa s tNBOSAaaASA.NBiLL.ISER (G2 9y
¢FoftS cod . A2t23A0It StSYSyda.iz.0S8.. 02y aARSNBR..FBN 1KS

¢ 6fS T® bl ddNYf OFNAFOGALAGRZ. ALk OGALL. . A0LESA. TE@HMI 5p AY
¢CFrofS y®NBId®dNAGed GSYLR2NLL..A0LE.SA.  F2NL.5p. . AY.RAOF (2 NA ®

¢FrotS dpd wWSTFSNBYyOS GFtdzSa | yR D9{ GKNBaK2f Ra T2NJ 5A @S N.
O2 Y Y dZyfBAGIRAUSBELIS 2. Dottt e ettt es ettt en e st ete s s e e, no

¢rotS mned [Add 2F GKS LKed2LIXIyli2y &ALISOASa LINBRAzOAY3

wW2YLFyAly O2Failtmot ®SBEEl RENB ySEMNE #ASRL.AE[.O2.y OBy (i NI (A
¢-oftS mmd wSOSYyld @At ofS RIAKSH oAYNREALDANARALO.LLGy2ZENENS Y LI2 NI
¢l 6fdS IMudzy RF YOS 2F AYRAGARdzZLL.A..LY.R.VSAGLAY.I. AAGBA0 T2 NI wé
¢ of Sodeg R yOSa 2F al NAyS alyYYlrta Ay aSRAGSNNL.WwSIcy |yR

¢rofS mMnd DS23INI LIKAOIE O22NRAYIFGSa 2F GKS YARRES 2F @K
RV N~ Y A <> N MH @

¢roftS mMp® bAGNIGSazT &AL GALE GFENRIOATAGED® 5FGF gSNB O2f

Fyrfeéara | yR 1C¥ NBEANEEOUEa® 5S¢ ® ! I YR I NBE NI RAINNBWRIZABM oI KS LI

HAMIO A Y.OE ZRSIR Dttt ettt s s s s MO M
¢FofS Mcd bAGNIGSas GSYLRNIE @I NRI o RSKRE (6 2dNTFDE GF LIS NJG S
O2ftt SOGSR FTNRBY aeh/9!b aSRAGSNNI ySIy aiSy| a@2NBEA GKSYA Ol
e aco YR FNB NBFSNNBR..GL2..0.KS.. . .&8LY.S5.. . .6.5S . ...l MO M
¢FofS MTd t K2ZALKIGSaz &Lk dAlLt GFENARFOAfAGED® 514G gSNB O
Fylrteaaa yR TC ¥ NBE2ANSSIOUbai® 54 © ! | YR | NB NBTSNMBWRIZ B2 GKS LI
HAMI A Y.OE AZR SR Dttt s et en e MO C
¢-oftS myod t K2a LK 0Sash delSSNBNDX I O B 8 NE Adl S D6 8 HBFNIDENS
02ttt SOGSR FTNBY aé&h/9!b aSRAGSNNI ySIy &Syl a@2nNGE2 GKSYA Ol

. mpmnco FYR FN NEFTSNNBR {2cHbma.0aL.Y.S. . LISNR2R...OMAKAY Wdz
¢l ofS mMpd 5A8482f OISR 2Ee3ISys &LIGALE GFENARFOoAfAGED 5 G
0A23S8S20KSYAOLt |yl f &ayA areRaRBOR@E B @I0a i yiRa 9I29\{BEOKSE TENRE R 2 -
VAT A b = 1T 0 Y MM o

¢LofS Hnd 55EARIIIDERE 2BERNDISWO AT Ale O0AdINEGHOPSRINBNRESOAL & A &

541 6SNB O2ttSOGSR FTNRBY a&h/9!'b aSRAGSNNI g§HymemdlE oA 2

C2NBOlmnicnc 0 yR I NB NBFSNNBRwMmOD..0.KS.. . LISNK2R..Wdza8 o H MO
¢ oftS HmMd | ERNRPOKSYAOLFE LINRPLISNIASA 2F GKS 61 GSNJ Yl aasa
L A ¢ 0 o U 2 O o O < >R MnC

¢FrofS HH® | @RNROKSYAOIf LINBLISNIASa 2F ¢l GSNIYIF&aasSa Ay
L A > & U I o B > BTSRRI MM C

¢ of BERNBPOKSYAOIf LINBLISNIASaA Ay GKS YINBAYLIf olaxya 2F
(22 2 T T T2 nec

¢FofS Hnod / KE2NRLKatfX &L} A G NRIFoAfAGED 5Iu| 5 SNBE
adriaarzya 2NJ szy AYLJQééAotS G2 &bl Gaayral AQtt2 aNS R/ 30528 20 K &f
02ttt SOGSR Ay (KS..aALYS. . RL2. .2F.0KS. . &SEN®D. ..., MYy

¢roftS Hpo [.21.f SOLS R BE A Do MC H

¢CFroftS Hecd tfFAF2NY GeLISE AYy..0KS. .aSRAGLSNNLY.SLEY.bowR . 10

Commission

Funded by he EuDGpE&ani €Co mmiefisX on



INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE

SouTH EUROPEAN SEAS ' R l S S E S

Summary

This Second Deliver-&8Bb5ei 9sfsthecpuoeedcitnl RhSee
0AOCD OEAATETA 11 OPAOGEAI AT A OAiI pi OAl A@OAT O
EAAEOAOO ET AEAAOT OO0 AAOGAA 11 KOEBRAED 'OAIAABOON £
0AOD AP AT Al UOGEO AT A OAI AGEOA '11A@AON

0AOQu) AAOT ET ¢ AAOEOEOUS

)T O0OACDOGA OERT AGAA O ODPAOEAI A1 AOAACAIT ABDAI F
AEOAOOOAAS8 ) 1EN BENYO0EGEKA AOAOFSBEMAIOE AU GE@EA A MA A
EAAEOAOO ET AEAAOQI 00 jGEABAGDB OIOA®EAM p'hi8sAdhE A5 ApA]
i AET Al ABBRE ®EBAOEAAEI EOU EOOOAOG O1T AAO hCAT A0/

)T 0AOO ))h OEAOBEGEDI GEANOCEDOADOE DERI TAGEBAOET C
i AOET A AAT OQUOQKLIEOI AT ADIU@EIDOEABRIES RIEGIOOET ¢ CAE
OEA ODPAOGEAI AT A OAiI Pl OAl ADABRAO3ASOOAROEARAAE
AEOA @F@®A OAT OEAT CADPO OAI AOAA OPARA GEGRE DI GEBIO AAT /
DAOAI DEAGHIAMGAOAAA ET OEA -3&%8

YT 0AO00 )) h AMAIOD! § A AAFAOEOU BAMRBOAR OIDBRETAQ OF

. BEAOAE DPI AOA&EI Oih EO AAOAOEAAA AOEAAE US

AEEO AARBDAAAARAAAOORRAA ADQITE AEADD ROBEOBHR®A  x x x &

EuDGpE&Eani Commesxi on






INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE

SouTH EUROPEAN SEAS ' R l S S E S

L wit 9 {

b¢cODwWEDBBLhDb! [ ahbL¢ChwlL
lat [ 9a9b¢{eewll €19 D, {hLjbc IC I 9
O wht 99 b{

606 OhRRNE DS dz

PART 1

Guideline on spatial and temporal extent of monitoring water column
and seabed habitats indicators based on their scales of natural variation
and relative Annexes
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Grant Agreement:
07.0335/ 659540 / suB [/ C
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| NTRODUCTI ON
Variability 1s an tihdadruamtl oharcaectsersi.s tWec coofl
variabi |l i ttyh ashroi sda madrugceed by human i ntetrtventi o

environment dlhkeif@lca gircsalandomponents of the sy:
species C oncptousriet,i oat c.s)t rand mani f est on sSpa:
(dynamics) . Variability is promoted by <chang
bi ol ogi cAddiatcitafviHlygnt d humalna fafcd d to ntsh & orud tdur al
Ecosystems and mor e muattwdayhegarrhiitesha |ldrddyesrh a b ms 1 :
their own system and make it as predictabl e
mechani sms to exdjredsns tohdfitpqgqbhbepcyoobhehe <ch

Living beings (including humans) require cer
i ncorpothAteughematinoalt heelregtinemi ¢ background
be physi dbledhvg@ivd amugeadédrt i ons and rhythms) or stru
abundanceytlabkned pl ace at di fferent ti me scal e:
adaptation at individual | evel (physiolsogical

(evolution) and ecosystem (ecol ogi cal success

Toaddrveagg ami Imotnyi t or,ihg peagssambyontetest chan
ecosystems produced by human i mpacts or to e
restoransaoams ametildemasr ate the effects of natura

changes.

To the best of actual knowlheed gnee,ead i @y t hei Bt e
assessment with the ecosystadml! i épypiooadals @a@rsd gs

where pressures and i mpacts kmrewliempgosrptaanita.l Ila
tempor al variability of selected variables an
are not complategapdi sheepresenped by the | ac

t he basitsdeocfi dnehnogphpmrst une scal es of observatio

i n marine ecosystems.
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Thi s docogepretabégsisshseues gedtaiteld damd thamporadl

variability.foewspaetivaulharbh,t Ert ol umn and sea
i ndi ¢ @xeosrcsr i pt or,boDh hMeDbi,t eDr6r tahBat aarc k&AiSdkkashed t o
this remmexrdaAgneharielct dbesary and t,her eAsbper cetvii vae
The main idcdoodwmdninagrhieabi | ity 1 ssues under gene

howesweme practical examples are extensively r

Rationalon the selection of D1, D5and D6 Descriptors
The selection 0oDbDlt hPSwaddm®bBhlpyobased on the e

the fact that there is a better knowledge and
t heiurr alatvawiitahbial iftoyeus i n the water c¢bhutmhean

Medi terranean and Bl ack Sea.

1. KEY ELEMENTS ON THE MSFD FOR THE MONITORING OF MARINE
ENVIRONMENTAL STATUS

1. 1. Il ntroduction to MSFD

The Marine St rDatregWSiFR2eca @ W66 KEC) of the Europ
of the CHOwmei [200BJa efsrtaabd wosrhke f or community .
marine envirdhmsnpal i ppl wa $1e5ilrud ty r2e30I8 .lzldids oenc
that EU Member States have toGEHSArnheclGeod) En
environment al target (Article 10), to develop
to assess every six years theAenhvicien®@entali s
GES8efitmes environmdédnedrail ne t awatssrtotp dev i de ecol og
diverse and dynamic oceans and seas which are
condids omsubkt as nahbulse saf eguarding the potentia
and future generati GBS at(cArkte cd ahhigdd &6edalrb yD@rf | aare
operative point of view, monitoring prsogr amme

year foyclae newCleayad ssann i ®oin g1 ., 2011) .

ThdSFDol | ows a oO6holistic approachoé, taking int
processes ofi mphoes i enogdcEEVasstoeanfiei nsek € Deeshc r it htad r ar e
numbered framdDtlhaobdDdterdtdsryfrom Biodiver si
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and noi,s ea MtAlgled hremar i ze the way in which the

I n this context, the choice of indicator aggr

assessment may tbhhiRrdrmy sdnsilt.i,ve 0tla2) .

The Commi ssion DecP'Séepnemd®ad0,/ 4Z01 WU ¢1 criter
sandafgbsodo envi r ontmeeatr a nesteat e idifehatscenpbor s
defined byOtOlB8d 58M& FEI@N ¢ciocudtdorbse used for their e
obtained by the EtUha&arhmiss ss9 aarfe rirthrerdagaucg hl i t er at u
al., 2010; Olenin et al., 2010; Piet et al .,
2010; Law et al., 2010; Swartenbroux et al .,

Articlee 3MSFDof2@m8/ 56GHESQ ublreck glieit ree ani tnrealt at t h
mari ne r ergd@inomrasurbeferred to i n Arthiaal e od,l di
be wused for itshenotsswaslsimendef ilnredt hbeyy dtlitedsedDi r e
i mpl ementation the geographic scales dmd ftrheo

assessments varied between descripstors and th

The Regional Seas Conventions (RSCs) have dev
specificEadynst dme .fAapproaméd bi odi versity aspect
cont ami natnhnem) n wdsupdewhassni st rgyandebmohotored i

Seamccordi ngiDtimgtntoestFicna&Rleport on theostate of

The Ecosystem Approach (EcAp) goes beyond ex:

functions i n ireclogndaekescgl aoalt eadst ems for what
el ements ¢ bdmas twd mthleyeacthu rmd ehregt. anchiisg I s partic
coasts and seas, where the nature of water ke
Natur al variability i1s strongly related to g
Variability is a common trait of marine ecos)

spati al and tempor al d hsept erci i begst ail oy gaenildi tacbtu.n dBh
concept of habitat includes aspects retlhaet ed t
abundamnlktsep eacfi es and communities that are |iwvi
recogtnhaztednatidnaly wdriiabdri nsic environment al

somet hi ng tnhesgtdatmudetlewst bi odi ver sity.
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osystem functi otniiomg, ared ofuuttdreamelsEepltd vimgat e o
.e. food supply, recoveremnmewacgsbumges petrcf)

ovides for humans (Costanza et al ., 1997) .

an oxXamhklee | mphkee ¥ an e e o d facse sbhygpirM enre ecosy st e
e Hhluinfaen i t seltfhaet mosphReggesnphanciphalt logydd & etso
i mary prmpdduoerdanrdk sppmy t (oibRend ihdesn i ameoacdeoawsi)c. a
toppbaokbeygnthesis fixes up to 50 Gtthd <car
obal primary prodmyflraod, hahfawvér apper olddubcashd G I
all plant 1199%8)(.Fal kowski et al

| ati onshi pscosmaenige mua rairade & ma h a8 tigtiedvaarr | n e
teepresent the principal expl o-putmps,resoearg
oduction, |eommeega bandng in this way to evi
i et.€Eheenegative side osftrtomigs em@ll athieannsawin p
osywhieanheprsesented by severe human pressure
astsalntdhmea produces | mposhani®» fshmpraet 30 mmas .t hle
i mated that, at t haeb otuur nl 3c6f ntithd chagthbroeh i
di terr aneadni rceocatsltya | a nadroenansnlahreiencet | eyc a smpsatceam ( C
emeisfea ecosysttems |ragmreesd e rbti o me, otfh et hiempgolrot be
ntehaeh o r e -sahnodr eb bzf otnhee gl o b anarb ined iewersyistt ye msf 1
cent y@asnoowvaaro edomnstlr.mg 2wiltOh) t he current us
uings t o dischar getsircerdeg eddi .Seeada arteingised snhe f ul
tenti al of oceans and seas, pr ot enatiindry drmod
duwegut r ophi cation, water antdy sleas sneqnnt Madi ue i
present rtohndieghi wankci paants are transferred fr
watrhades g antihsantsc u mal ahg t he.Ashapihriecctwesbpi | | age
troleemiapd pedtredopeaimalplfy dud lhev aviretd idtuesr rt @on e a
e high boat traffic and the increaspngl nun
cur.mMencae chaeaamipelréeésthnc be irmefledhle®edefitshtadt al
dr osafr bbwmgd poirtt leed (wHe &f ,asls9o7ci)at edo ttloe 148

talandatide di t er rtamessen Semma enterxgpteicaresd to grow
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human expl oitasi dHry dofo ctahhréd ®rne pd bdhaambidhrar Bour

(Renzi et al ., 2009) and coast al mari ne area
Baumard, et al . , baaBl9%8op;atRsderse, habld2)at s ( Dan
and marine protteatled &r0elds .( Renzi e

The Europlkeyacdbogighempordafanmar i neaptdlseey®tr @emg hr e
to its,hast éguintyhwedkdayhepawStFDofast he I ntegrated

The princi gMBIFRaiems of t he

)} To protect and to preserve the marwkee envi |

possi bl e, r esthoarta dageeesceolsyy safefnresct ed by humar

1)) Toprevent and ftropm leldpetnasnutrs gnhgensp b a t ts hrieosnk so r
to marine biodiversity, marine ecosystems,

resocswroade d be ismogei 8ecadt (Article 1(2)).

The viewpoint oforithhee M@ ni ngptoaseegsse e mappr oach
managt meim human activities; in fact, the col |l
controll eGES Aracbievieé(3)). Some over |l wopsk bet w
Directive (WFD) exicsotgmg rztehdair ths3dilPipdhk e¢e s tilty cl e al
I n coasthe Wwateeml| Pisit etac&kdpeenxchtisch are not cove
WFD (e.g. I|litter, noise, bi odiversity). Furth
t he EuMSstpevaasrodhseirmmmite msandti be devel opment of

prevent pollution andsto protect the marine r

The MSFD rstqouidreevse IM strategies for their ma
Regions-ragdoss)h, dethel engi tbemesntat eodg. tt he
habitats and species and presGCElSaed eéespabilti sk
environment al targets and indicator s, monitor

omai nd agmod status

Tachieve these goanesdthoaome testi anlgl ipgvpiegidhalby Euwlr y
20w th the aiGE$® eaovhi ecavead eumafitder ba ment al stat

dur iantg mehr t her monit ori ng pr oeggruaaninee,s choahveer etnot ,b e
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anidntegrated acrasyg | dmghbnhaspreddg ule de xtihset isnigz e
pressur es ,iamdl uidnpnago htdraarys f eat Moas pamd ni mpachn
programmes havecothertkeetc¢omroimptagntb,l e and compl
Il mposed by ot saenrd Boly Iltehgein sRfSalcsit o n g reeggv isdWRD Bwnr ae
(WFD2000/ 60/ EC) , HHBbliotha2t Bi 1Dd s B2 O &@@) i(aad (i nt er 1
agreesmensuch as the Regi ogammrad PSeratsi &lolnyw enu p ernis

of geographical competences, descriptors and

Summi ngMSF D t miptlohsee sd et e rGreiSnita)t € ochewdé | opmemnedof
moni toring programs on the basis of met hods
bet ween mergiitmehss udbhwthe @thsS s bei ng tahbbb mbeed Sbwat e

(Art.iiBhh8) devel opment of nati onal and intern;
pressgsuwnhees ;restoration of <critical sites.
To iaweh t hestehegosatsudture, functions and proc

ecosystems, t ogettehderp hwyistihogtrlagpha €£s ooieaogr aphi c

factors, allow those ecosystems to fd4indtutced f
environment al change. Mari ne spdermcdese d nde chlaibr
bi odiyveirsi prevented and di ver se bi ol ogZi cal (
mor phol ogi cal , physical and chemical propert.
which result from human activities iscrtihbeedar ¢
above. Ant hropogeni c i nputs of substances a |

environment do nod® ¢Ause Pobl uytion effects

Pressures able to affect di versity ,wietdhuicre sp
biodtgerns€BD (1992) and these di f fsorfe netc oll eowga Ics
organi zation have to be considered during mon
al ., 2010). The relevance of bigdideéiraetdybyocCt
and coll eagues (2010). According to this stud)\
as foll ows:
) AWithin specieso variation is expaeisss da rbd
popul ations danwderisy t geepmesduiicfdi ci nvtarra abi | ity
example, in the survival of a species whe

EuDGp&Eani Commiesn&i on
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ant hhropogenic pressures, and Alpeci forc ¢ec
ecological tamdai phehotgpigeographi cal ranog
a population) and genetic traits (e.g. g
features of the overall state of a speci e

Bet ween speciesoO variation iinse enpgrmeas s eadn db

species in many taxonomic classes. Mai nt
for international bi odiversity policies,
species in some ecosystemsciaensd ktehien g nlcirse

protection (e.g. by [T UCN).

AOf ecosystemso variation within and bet we

or ganiazbaotvieont he species | evel, and provid

-

epresents asmpedthse tolvaetr adre fwintcali otni ng o

erm Ecosystems can be applied at many di

Ul—P

e very | arge marine systems (termed Lar
he regi argi aoamite douilonv it hTeh eDsier elcarigree sy st em
i vi ded) into marine | andscape and habi
i f fer endhawaaycstt ehoefi zmanrgi ne em\giamo resedailteersa t

et ween | arge marine &akbiosytss emandandeispe
ommuni ti eisonofeistpheecri etshe seabed (benthic

ttached to it as epibiota or | iving in |
pl ankton) . Habitats arphy<sifdale,d tydrtohleo

hemical characteristics (e. g. Ssubstrat e

> O~ 292 O T o o

utranditoxygen | evels). Communities of s|
types of habitat. This combiinsattieocnh nofc ad b i
bi otope.itoprods atbthtcrmdd yf eat ur es, gener
e.g. estuaries,sépocdeyosspmoabhnth, cdmppi
articular (seabed) habitatmo/bd d mmwrpietcii eess

nadromous fi shpgien agstcudrnisdhs ,onbesretabmount s

Q 9 T — ©

nd hydrol ogi cal charactelfhset hhadi oAt t 6em
|l evel (seabed and plankt on)ohkinlde sgpEediess

expected to be the main units of assessme
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ssment , as required

habitats/ communities should not bpacbnsi d
of the wider ecosystem. This can in part
of habitat diversity and their spati al
community structure of pelagic/ mobile spe

I n spite of akhbdireedtthe geveklopyment of monito
of knowl stdlgee amaggdcercttuni ty to reach the propose:
natural spatial and temporal vari abt MSFY of e
a fect the chasiczed omdreifticmrei ngeldmo@dn anmme b ail a n

bet ween

t he samtapel gngf e € Aiormge sawfl tebt ai n

Descrecphnoirder edMSIRyWpMEmDvii(X hla)s Beici at e GE@&eeani ng
det aiTlaebtl ei n

not

adversely

Tabl e Descriptors used in MSFD and their assoc
Descrip Descri DefiniGBESSn of
Acron:
The quality and the oc
BiologicaDescridistr!bption and_ abundq
D1 prevailing physiographi
conditions.
No-nndi ge Descri No-nndniogues species introc
speci e: D2 are at | evels that do n
Popul ati ons of al | com
Commer ci Descrishellfish are within sa
shel | fi D3 popul ation age and si ze
heal t hy stock
Al l the el ements of mar
Descrithey are known, occur af
Food we and |l evels caphbhbbher of ab
D4 .
of the species and the
capacity
Humamduced eutrophicat.i
Eutrophi Descriadverse effects th(_areof
D5 ecosystem degradati on,
oxygen deficiency in bo
Seabed Raghi tyt iisntat a |
Seabed h Descristructure and function
i ntegr.i D6 safeguarded and benthic

affected

Hydrogra Descri

Pe

rmanent

alteration of

Funded
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change:¢ D7 not adversely affect ma
. Descri Concentration of contam
Cont amin . .
D8 rise to pollution effec
. . Cont aamhisn ai n fish and o1
Contamin Descr.i .
consumpti on do not exc
seaf oo« D9 : . .
Community | egislation o
. DescrlProperties and quantit.i
Marine | 10 . i
D10 harm t o t hnea rcionaes teanlv iarnodn
Descrilntroduction of energy,
Energy ar 11 l evel s t hat do not ac

D11 environment

Il n acctoéddtinc eiem@Be rfactrhMeeember St ates to deter min
oGE@nd therefore define trhaeiMPFR CO s Botchpebcé f i c ¢
ofluly t2hBeée hber St ates had to provide informatd.i
on the adaeto@E Pift i cl e 9) and on the establishm
associated indicators (Article 10)ont MM&fEuUr op
Febra@fiiBurope' s seas: A valuabl e cassetutdaatth
iThe current way we use the sea ris&sSpfierci ewer :
surveys have found that 'good environment al S
and a similar por.owlodsseah omphmbeimmnmari ne env
the briefing -relcd mmemndea ah:t wo

) MSSneed to I mpl ement the MSFD in a more <con

progress towards gbodbenwmomiohomead adcisoss used

) Redci ng environment al pressures wil|l require
more sustainabhel wagdo¢i hgvand, ondeumt agcomg
the vision of "living wel/l wi tAREnvit henimemta
Action Programme which sets out Europe's eny

The key tool for the achievement of the MSFD

(Article 13) whi ch must be est ablpisshetdhebyi n2C

assessGhaEmMd t,tamdedescondl y ttheenptepamngt poongofamm

11) . Al l these el ements form part of t he ma

i mpl ement abisane pi sprao csetdesmbewi Iwhs cuhp ceract he previ

Theorde€ttnit Gk nadf moomtih oring efforts fosr each

t o eaac hwetd fli ned knowl edge on the acthusdlo &d®ses:

monitored incatwudi alg vamigalsi loiftyw in terms of s

EuD&Gp Eani € o mmie s1$0i o n
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uctuations. Unl uc ki yeyt nweetl dr tacheeéfi Inect wantvii g o r
d to achieve MBEFBtHgbgltsedcbyl dhbel ack of kno

Varamdliersdi catortshetoabbidebessfiopt or
synthetic view on indi ¢atrtomDesde $ @midbissd Diln
porTabd e Thhe e xansotnegM&tFDei DPescri ptors (2008/ 56|

i stedDecnstba 20EC/ 42DABY4 i sAddistoi taweaylhlil v lglhd ®

at need to be measur edf tao goi bvteanit 0 ntdheecaapbgorlra need
poirn etdhe salme ¢ @amé ecases, a single variabl e
ampl e, the total a [oumn d ehrec eo thdefe rnae lagnin \egegne t sopfe ce
pul ati on,e osru cthh ep oapguel artainognéd  oiuh di &t eo,nsh wter

|l i sted as a variabl e.

thi ssGmedetf i nfed nwa ré¢iaashoTieess?( iam e aasreeetr e s &) vely
scussedf iamcttiealm knowl edge amalo né e & xaar iep kge sveeln
ee Anfrn éax sl IDloocrw nsepnatt)i a l and tespforapt ismiad atsi «
enomi toringThregliaimlce ess organized starting
bitats, t axonomi c Dgercausp so,n i2nQdE Q) a4t 2o/ IsEC)di a1t € C
nsidered by other Projects (e.g. PERSEUS) ,

ed as i ndicators themsel ves.

ncerning Besexi ptor obllshe Dhectocihamegeospeco
at shodédebeolcogscal tclMBFDnmntets phhs opl ankto

opl ankt on,al gmwayd rocsphey tness, esaveeamebt at dxcet e
als), reptiles (turtles) and seabirds.
me | mportant aspect:s have to be here under|

) Ar eal extent of migomskiddesgyrompedihedi shoohdl b

the Directive (as defined by the Art. 3.1
i) Mi crobes, jellyfishes, pelagic cephal opods
within ther eauroifs diihcet iDomr eacti ve are, al so
of the WM®3RDHeamd ouped unodBiro Itdigei cDeels cDii ve ros
I n spite of thattr,udtaeinmnegd@neonet aadtual ly a

t hese t ax|apeclthsesar e actnuoasitlay i omreagll emobaead t

EuUD&Gp Eani € o mmi s1$1li o n
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programmes and data on mbc wedbattsaa scpoenl caegri nci
ot her koefy mthaexi ane ecosysCdemgria (i . e. j el
Ct enopapbea availrabsleea fprroongr a mme s of ten b a

segnalaatdi ondher sources

An example is given by ,ahee€é&S&MhJIplt 6 gWwat
on t he basi s offund ¢hd mpar/dmyww. ci esm. 0
programs/ | gSkeywatat mphMerckictt esrhraadeevaenl ao p e d
Jel lwdticsth and/ or me ®®ERSES S|, n ®Ir od iMEgDe Me du
Jel | BRiogkthe Jellyfish and Cote doéAzur.

i) So met di sitnedd @aaiteoc shelceautshed mnde @ mPpor aminsieng

fraoanmeir evrledw dteir o vuna@cealsd gginadad f digdm@im & s

ecosystems. As exampl e, the importance 01
receanttlrygcetnegd oant i n t he m@lIramke eawvd r)Waarmeind
where the value of mai ntaining variety a

class |l evels) is advocated.

Tab2 e Li st of consideresd fiomdithat dOrls ®dDrbd awnar Db

DescrlHt Grou

abi Il ndi cator
i rective

)

D1,

D4

1.1.1 DistributiofAbundance (*
1.1.2 Distributiol(Structure (adults vs
Rept i 1.2.1 Papuhaaince Sex ra_tio
1.3.1 Population (Fecundity rates
characteristics Survival/ mortality
1.3.2 Population (Nymber and distribut
Wat € 1.D.ilstr_ibut_iona_l Abundance (*)
colu };i g'oztulr;:)i”g'n(’!Structure (adults vs
& Mammall.S.l Popul ati on ‘Sex ra_tlo
Terr characteristics Fecu_ndlty rates
I h 1.3.2 Population (Survival/ mortality
1.1.1 DistributiofAbundance (™)
1.1.2 DistributiolStructure (adults vs
Bird<1.2.1 Population 1Sex l*)a_tio (
11.3.1 Population (Body *$i ze (
characteristips Fecumdittey
1.3.2 Population fsyrvival/ mortality
1.1.1 DistributiolAbundance (*)
1.1.2 DistributiolStructure (adults vs
3:2.1 Popul ation {gex Mati o (
i omass *3 i
cWoaItl:E Fish1'3'1 Population ‘Eggﬁnz:tzs Eates
. characteristics . .
habi 1.3.2 Population (Survival/ mortality
Species richness f
Age (1)
Length
1.1.1 DistributiolAbundance (*)
Seabl tobl'l'z DistributiolNumber of species (*
habi y 1.1.3 Area coveredTogtal B)i omass (
1.2.1 Population igjomass of seagrass
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bi omass Species richness (*)

1.3.1 Population (Abundance of seagras

characteristics Depth distribution o

1.83.2 Population tareal extent of mari

Substrate type (*)

Ar eal Pxtecwmaatdow (*
Pr es ence/PAb soecnetaea doofe
Survi vaP. roatee ndfc a

Presence of @learsarti v
Su.rafr ea/ bi omass rati ¢
Abu.md sadhdappt, sladsvp g

1.1.1 DistributiojlAbund@h)ke

1.1.2 DistributiolNumber of*)species

1.1.3 Area coveredrot al bi omas s

1.2.1 Population ipg|ative biomass

bi omass . .

1.3.1 Population (Species richness
characteristics BENT(X)_ . .
Zoobenl-3-2 Population !Dgpth _dlstrlb_utlon o

Diversity I ndices
Shannon | ndex
Abundanakoveatspecifi
Bi omass ratio above
Presence of sensitiy
AMBAZTI

M-A MB |

1.1.1 DistributiolAbund@a)xe

1.1.2 DistributiolNumber of3)species

1.2.1 Population iRelative biomass

Phytop|Piomass . Species richness Eve

1.3.1 Population (g . .

n characteristics Blomgss ratio of di 4
Wat d 1.3.2 Population ((spring) _
Abundance of ( &itmramftlea
colu Genetic diversity
habi 1.1.1 Distributiol
1.1.2 DistributiofAbund@akxe
1.2.1 Population {Number of species
Zoopl albi omass Rel ati ve biomass

1.3.1 Population (Biomass of mesozoopl

characteristics Bi omass ratio Copepg

1.3.2 Population ¢

1.4.1 Distributiol

1.4.2 Distributiol .

1.5.1 Habitat arei{EEEcol ogical evaluat
Common for |1.5.2 Habitat vol (Areal ext-eynpeolhi ongen
and groups|l.6.1 Condition ofEvenness of selected
D4, D6 Degcommunities PREI

1.6.2 Relative abi| Bj

1.6.3 Physical h

conditions

6.1.1 Type, abund:¢

areal extent of r ¢

substrate

6.1.2 Extent of t]

affected by human

di fferent substral

6.2. 1. Presence of .

and/ or tolerant SISpeC|es | evel taxono

6.2.2mMuttc index{Areal coverage (*)
Sefal oor i fbenthic community Presence/ Absence (*)

functionality, su(Speciey,dirvensad(@ o)sar
and richness, projLength
opportunistic_to 1Bodsyi ze (*)

6.2.3 Proportion

individeamacirobeni

some specified | el

6.2.4 Parameters |

characteristics (4

intercept) of the

benthic community

European
Commission
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5.1.1 Nutrients c(Chlorapiiyll
5.1.2 Nutrient ralpi ssol ved Oxygen (*)
5.2.1 Chlorophyll |orthophossphates (P
5.2.2 Water transrTransparency (*)
5.2.3 Abundance of,,. : .
macroal gae N!trltz)es( ONO
5.2.4 SpiemifelsorsihsgNi t rates(*()NO
Wat ¢ composition Ammoni ua (NH
D5 colu None|5.3.1 Abundance ofSil i cas(ers) (Si O
Habi and seagrasses Total Nitrogen (TN)
5.3.2 Dissolved oiTotal phosphorous (T
Tot al Suspended Sol i
Turbi(d)ty
Temper(a&t)ur e
Sal i(rri)ty
pH *)

NOTES:

Note 1: Age extimations are more frequently performed by the length or weight data. Otholites determinations are scarce and
referred to scientific researches.

Note 2: very few data on picoplankton and in the open sea, not all seasons covered (wiopeopriate frequency of sampling

Note 3: Although genetic methods boost species identification the uncertainty in species number estimate is very tégl due to

of adequate spatiemporal resolution of sampling and difficulty of species identificatiotier conventional microscope

Note 4: few data on microzooplankton and in the open sea, not all seasons covered (winter), inappropriate frequenagof sampli

1.3. State of the art of marairnebmdnittyori ng i n

1.3.1 Matrakinng marine monitoring and MFSD need
The optimization of monitoring strategies 1in

represents a critical point for the i mpl ement
by the deflnearniutriad n vieiremn @daibc &t o iys oised to define
St akehol ders, operators and scientists shoul d
to the natwural wvariabilitfaonpirmmonnittooreidn g agtirac
Il hhear i ne e, ¢Fa sgylisr.tee ms

The key role of stakeholders is to fund new
knowl edge gapesdn aihyede | t s, I mprove monitoring
propose to stakehol derssi zaendd enmapneat at onssnew and
Opti mi zataroifng esthoa |l jdoi nt effort of attmenotnest eat e
who should define precisely the sraealntafsta dio\
wi bperators abheauled skedsnepgei,ng akitngeat mit @l acvaoiual

(t empor al ),anadnds ptatee addequate sampling met hodol
scale dmededraosngd eractions in managing the envi
(Cash.et 2806) . The complexity of these inter:

management have only reepmtelsyenhbedihre tpoi addmpas
constructive di al odu rbtiem eyv eneann ai gsesruieasl p pnrvoocl evsesda r |,
of esrcoaslse anedvedr oisnst eractions are affected by
multiple |l evels and scales (Cash et al., 2006
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I n spite of di fficulties, t he <colMeercita bviel iitnyt
growi ng.

To give an example, a recent study identified
that have an explicit interest on seabirds bi
it Iis onesof INbsianatilgpovver nment s; regi onal e
or Protected Area manager s; BirdLi fe partner
I ndi vidual s; industrial fisheries; bmpahi eart
hoteliers, fish restaurants, tourists); wind
(Derh® et al ., 2012).

The correct definition of the natwural variabi

starting boinédfmoniat avrei ng psrtoagkreahnoel eddesresabh d g n

responses on ecosystem quality detecting hun
Principal aspects involving stakehol chatau,r adpe
variability and using the gained knowl edge (e

pl anning mitigati on saymd hredsd gi&arey str ategi es)

Funding Funding
Stakeholders

Management tools

Informate

Comunicate

SCieﬂtiStS M Operatﬂrs
Improve tools & strategies

Analyse Measure
Natural
variability
FigaAetors and interactions involved in monit
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S

m

Theoretical knowledge Local vs Global

Researchers Specific vs community

™ 7 “Sdientists | [ Natural Variabili |
I
|
|
|

Tools & Descriptors

| |
| |
i |
L J:
|
|
|
|

Cyeclic vs Trend

Synchrony

Natural perturbations

Ecosvstem Functionality

Future challenges

[ Stakeholders | L — |

Function & Services

li —Ctperatn: - _|

Applicative knowledge

Evolution of human imp.

Target

Pressure vs State

Management

Sampling

Cost-Benefit restoration

| | |

| | |

| | |

‘ | Monitoring |

| | |
|

| |

Stratecy opt. vs data an;

I e

Fi g@reActors and interactions involved in moni
1.3.2. Challenges to MFSD: filling in the gap
Actually, numerous and different monitoring p
t hBel ack Sea. Available data on marine monitor

nat inonnailt ori ng programmesigméamg etdetbm mase amah
|l ong tersmchemEeamddd by the European Community

devel oped with specific pur poesetso easncdo ff Mianhdge d

bi ol ogical data reported in the Mediterranean
collected from national monitoring programs,
Framewor k Directive, Habitat D{€CEP})Ji vdhandalhk
Directive applies to all the marine areas whe

WFD apply to coast al (<1 NM, from the shorel
only ab&weID needs anmdt sgpaneet m@peseh &@hMFSD t ar ge
An overtvhigemaw dvrafteibbsc o mp atrhaec ¢ u a | mar i net hiké1SIDt or i n
neeids summearezed
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The anal ysi s fromthded KRISES v emtogreyct of( Gr ant

07.0335/ B5ZC€»Y40hSUhe el ememta| moaai tMe dielie byradjea
and Bl ack ,Beghtoght eidsepsacotmea |g aapnsd (tfeosmp md alt heo v €
el even Descri phtotrss i dioheef aMiSaRiBhrraa €N a gener a
basicagmpplot hMSFD needs, the monitoringsdhetwork

wat ean&j ng also into account nthacitnditbdat pr s nacf
sour demorsi toring programmes amdtedvseelocpuesd | f omr t & ch

ecosystem component s.

The | mamngteleexfi st i ng moni thoardentgaBpoonb:gga mmés Di ver s
No-nndniogues species (D2), Popul ation of commer c
(D5) , Seabed habit ddtysddr ognt pghii ¢ V) (OBGA Beaegd

eut r oph(ixhag btelhend wi del desmoni pooedaCadmnediomichng L
t hoeb | ec ttihwee anoacafintdisepian g a It hsec adlaetsa ioafv aelegle dlei t \n e
fact thatoirass baasdiecscfrarptprovi ding the framewor
ot hnkoni toring systemsydrThgmemhhitealhethadmpey e nyg
det eecdt idhmpaetremanent changes i nashtytdhaeb g nathiean s on
water fl ow dynhaenitchsr ogpaoigseend sb (g amaoretl s, etl @)y, w
the original aim of fighoobnobhéeng @il @atr gre. shawe vad r ,s
t hhey dr ograamplh ihgyalr odynamanons waln id retcitd rys ,t omwatn ya sd e s
a necessary background for interpreting the r
to each opreovoifdetgharmas aicigea kfermotm osna,t el | it e 1 mage
buoys, CTD cast st traersresaerdcvioery tse, Vi enn gnfoiysdt e 06t h dr ad ar

ti dal registers.

Concerning Food webs (D4) , Contaminants (D8
At heoretical 6 sampling scheme is not wel!/l i mp
andhatead¢ es an .addmntifacal egapn if the monitor
program, dewviegabbhesngago i n most Meds ufefriraoaineenatn

f ulmfoisitt h$ FD r e que v éemmeumtbse,r of analmmleidn gs asnptl ees
notsua f iicndckindat or , t o me&abmaorei ttohrei nagdietgnutiascnysni at tfy
comparabl e among diffefPbh®) desdr Epé oghgwm.weMar Nao
gener al tedh@kh oof ddéea halgihcdtuhgentt ieels ¥ ®dres-B 8R8 rSe d

project. &lsbogr eplbet PERSEUNt DHE.Idewmeagagdhlsleed n MSFD
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assessmenot2Q8ll eitendesnsi detedstmadde sharayppr opri af
programs and fhart metmher eevnideew aamd s and met hodo
assessment of the etnhMS onmental status among

Moored and fredloating buoys can measure a large variety of physical, chemical and biological
variables such as salinity, temperature, tlitpj dissolved oxygen, trace metals, pG@d other
water constituenfs and he data are transmitted in reémhe to landbased observatories
(Zampoukas et al., 2012\l of this, is dependant on the number of instruments that the buoys
could accomodat&hips of opportunity, merchant flegtichas ferries, and satellite remote sensing
analysiscould beusefulmeansfor data acquisitionFigure 3 and Figure 4 summaize the data

availability in the Mediterranean Sead Black Seaespectively

Observing systems

Platform
®  Drifting buoys
Gliders
®  Mooring or Fixed buoys

Argo floats

FigBAetual tot al coverage in the Mediterranea
platforms (highlighted by different colors).
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28°E 30°E 32°E 34°E 36°E 38°E 40°E 42°E
1 1 1 1 1 1 1
1 Republic of Moldova a Ukraine
z & v < NG z
3 P\ 3
% ! Russian Federation
Romania X < \ N~ i

&
W ;

44°N

Bulgaria Georgia

Observing systemsPlatform
Platform

Argo floats
Drifting buoys

®  Mooring or Fixed buoys

Fi gdAetual tot al coverage iervihegBspske®eaplbé

The analysis on the spatial coveragettté operation ofthe autonomous mobilénstruments
(drifters, floats and gliders) showed that the southern areas of the Mediterranean Sewalaoie the
of the Black Sea are undeampled and denser observatiamsl implementation strategiase
required. This gap can be patrtially filled by involving scientists from North African countries in
the new observatry initiations. For the Black Seamore integratesbservationprogramsare
needecimongts surroundingcountriesand an active collaboration with other European invtésti
(Poulain et al., 2013).

Currently, the remote sensingutcomesn the Mediterranean and Black Sea are limited to core
variables (e.gSea Surface Temperature, Sea Surfacehte@hlorophyll, etc). The development

of theremote sensing datasets more suitable to evaluate the ecosystem attributes relevant for the
MSFD Descriptors (e.g. productivity, biological diversity, turbidity, etceiquired, and is part

of the activity planned ithe EU projecPERSEUSNWP4.

wwwwwwwww jon
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2. NATURAL VARIABILITY: DRIVERATIAL AND TEMPORALCALES &
PATTERNS

At heoraentailcyasli s of drivers, spatial and tempor a
i n this Chapter while a wider description incl
variability ofanDéscé¢rsi pteprs tiRdt HiDS thec Amerretx. |
Landres and coll eagues (1999) defined natur al

spatial and ©é& mpcboonade tviaornisat itohnat ahruemamwest ai nv e |
a periodagpdeogi anph heaadpp=soerai ate to an expressed
i nvolves the | inkages of habitats, speci es,

spati al and tempor al scales (Nosrsal 1®Praddtes dds
affect beenbvoitrhon ment al factors and biological C (
determination of nat wriaslt i vadif aplwitolxigltoye de atul da le
fluctuattihoonseed ic ®dn -hye ipmaes on data coll ect ec
programmes. One ofhatrlhetmaj ai ngi mataf al vari a
driving processes varyhésemponoeesses tof bnenh:e
I n pahset ahds&@owr ocesses might influence ecol oo
Natur al variodbil isd hpaotlbennegeeptand an opportunity
meaningfully involved with managersacnhi des$iho
as peairfeibkc st udy or .a specific region

Natur al variability is a multidi mensional C O
many scales of wvariation itno beicoolsoygsitceans )o.r gFaonlil
and eaaglules (2000) we define fAscaleo as the s
di menshatusarthe otrod emeasure and study any phenon
natur al variability in terms of rstc,alleonogf, nraegc
i rregul ar) a&asfdmaphtsahbl pattarge scaspdgci fEicol io
their effects, and cr eat e pheectiefriocg esnt e oiuost nl eaen dasn

et al).., @0 OoIn e hsacmad,e Idayrngaemi cs set the boundar

the other hand, the final, | arge scale outcom
of smal l er scale processes. The common ffeat
environments is rephaderntsead leys pmadticalHi nsecsasl es s
di stribution of i ndividuals of a population

communities (Petersen, 1918640%1ortshcen,f alunmml; pR
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and zongsogtr ap hbica l Devdlhe( Blreifggsti Db®@9®f sca
changes (i . e. species abundances) occur I n a
ecol ogi cal prpaeserasfethicdngtintolwk etdigen i s t her e
devel oping and testingebppoatdiiead ghoalgo sta mprd 0 (e
for environmentsginiwpiach Btbeesbmpges pedduced
to be differentiated from Rbheasauetesal of 280U
which spatial patterns of variation are obser

Duetthotshmet hodol ogi cdl taspamipd i ngl astte at egi es

tempor al efforts (Aaldeasbermsg af . nudl®O®B) ofand
(Under wood, 1997 )pmaarrien ek enyo na stpperd tnsg s . Il n fact
sampling safffaedetgyt towupassi bility to segregat e,

of the ecosystem fromCdauwmain, p2@&4ur efhd Bemeide
spati al and tempor al gsiccaan cei tdiuor i&rtidgnem ayiestn cned o d
pseu@é@l i cates (Hul ber tcoudé&d8plr, e Warndtee d€vood, 1997
|l nteractions may occur within or across scal
Functi onal redundancy acrodsnstabaesn@gnoesdEkse
Crosscsal e processes can prloepvaeglateec t iaompsl i (fGa sohr,
crescsale dynamics within spatial and tempor al
managementHalrloibd gg,mdgAI9a8r6k; , 1199&7 ) .

Community and species responses to a single e

by subsidiary factors (Thrush, 2005) . Choosin
critical where managéemenscabsues ekxeepdabeyaonqg
the case (Il banez et al ., 2013). A regional S
address | ocal ecol ogi cal and soci al i ssues.

strategl etwi glh providing context Wor kilmog adl am
environmental gradients is the most fSeaadilhl et
presents challenges. Fi r stto, {dtseuncgh degotpal seemt¢se €ls o w
i nteasdvextensive tempora2o0o@f)d. spatial extent
Second, integration of responses across diffe
spatial and temporal scal esl atriev e i anofn tamuil bt & tipin @er
covari ates, ingbudt hg chfmaepceithndompldenal (Pe

20009) . Il n many cas ewmy e rtdigansebi tncvheasltliegnagteosr ccaonl | baet
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i ntended to emsuriel dninfearhnbidisye aootd/ @ad t eynati v
approaches. Data <collected al ong environment
hierarchical or multilevel model s that i nk

regionakeamafmrences about species perfor manc
many biotic and abiotic factor2s00eéxypected to a

Separating attributes at their popul ati on, |

envnimeont i s i mportant because there are conser
(Zacharias and Roff, 2000) . Variations in bi
eutrophication (D®) waegrnnthimee micabaksyyesitiemsed As e X
organic matter in sediments i s baumtni mper abondasad
can cause reductions in species richness, ab

buil dup of toxic byprphiude)rs dasmmoinatmednwdi t h

material sof tMom eotvieer c hwam yciang swirtels swieatd enen t

associated t oft héreg ainm criewammdti emretn t (Shine, 200
environmendmpassitédiee € nt aspects of bi odi ver s
eutrophicat homogauda fhfadbgitdirmdg ve &/mimdpand ¢t val .,

biodieeonsiogycal f un cftd owa mngygdepxhmaebsninmtegrnstpsn et a
2001; Hoopegr e&drcoamsllse ,s t20di5es demonstrate that
the spatial structure of -scalga aspatliaanldlisy apresl
required. Macr ozoobent hitci orne scpaonn shees ntood usleadti ende
scale specific factors (Thrush, 2005) I i ke

bi odi ver sinuynifrnoldladwibrbgpiceagposcal ¢ o i n€Copasl hg
1978; Hacker Jalndadcat mesnddmOasdi matHe wettedt29 10
showed that, w=seedmnment hhmbataofapparentl|ly hom
enough heterogeneity i hgsspmaaoinesalindo nsotgrei nbiuzt a toi nosr
these can still pose a threat to gamma diver
dynami essethtyi nrge all patches to Déreslilsajne Yeetaldd yg
| ower | evels of stress; asgyhebrehoubddpnatuce

(Connel IHusSTI®MN8.; 1IRe79%tive shifts between differ
spati al scales could be-saal eabl g dHwaveintstin,g y2s0 1g0s
Al t erati onnsohfi pt hbee trweeleant itohe average species r

the potential for regi me shi-ftland hged mumetresriptlya
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(¢p)
m
w

has a major implication for resil iienngc e .n sRiaraen (
and functional resVal kengNead &@na2 ijamsdt Ld h anlg%9 7() .
col |l eagwehso mexdO xeh)at simil ar habitats adjacent
communities, t hereby decsrheoauslidn gc otnhsei dssa a lhee t a&tr
I mportant the woiitotdd WO &s8jtsy.i ncl udi nganhtde-beeapo

di ver si tsypeacndesr arng o theoretical model s predi
empirical stddrn®etsand ytimeg nwol eanof rare species
21 Drivers at different spatial and tempor al

Organi sms and ecosamwaamsabmuadtodyesra ad i Wil zfe t heir
and make it as prediesabdleecbdoppogsiabdlaeti Viei sne
conditions, to add&épteqtuteaicry loiff € hayglesss t o t h
Living beings (i ncluding humans) require cer
i ncorporate them to theatugehomietelbaclhgr odfheées
physiological or behaviour al (migrations and
To cope witihs vimecadbsdrny yi nnamonisuati ggwepr ageam:
detect changes in ecosystremso pewvalucatde btyh ér uanc
management and r elsé mctatiisone sasceantoinasl atnod separ a

variability from the anthropogenic changes.
I n marine ecosystems, t he conamnadttithWestapicdo fa smar
habitat | oss, cl i mat e ¢ hapogpeer apecel lount i whna ta nRIi ci

termsodiesses beyond the pDocamabtsbeal eni 6f gabeadi
traditional mari ne cornddryvatoi omr ongeraessusr etse y oTnhde
approaches to marine cparsttedrwatl @aaok can bredeart 41
mechani s ms structuring mari ne biodiversity (
popul ation (e.eg.osmsgeamtilew)el ande. g. water mo
observe than community attr i bountéegda cshuarhi aass anmdn
2000). Processes such as productivity moawvol ve
| mpaedulnan activitiesekeegpti wat emadmofoont he I
gl obal war)mi iomp acrtbecdnalmy acti vity (e. g. bi ogeo
producTovdeyy)ne the boundari ebseftvedtdesalkrvp
fundamehteavlailswtgetpi t ori ng outputs (i.e. i f the
nat ur al state or biyofumahne yi nhpaavcet sb)e.en al tered
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A crucfidresparbing natural Yamiealielkiboby asdsgle
useéd characterize systemidyramiacpsp.l i Tchaedrl ee iosp tn
rel evancél amsg ltoisthe period i ssuwse da,s bcdcanastee cac
compositiamamgydhavwveaestically

Bothh oanabi dti eers contribute dindfgeracahkegad i \aadr
chemical or physical factossmabndth@&r envcr dnimea
such as ©pr edactoinopnet idtiisoena sfeo,r arneds our ces such as
affect how a species is distributed. A bioti
another organi sm, such as a predator crosisumir
may be evenly distributed to minimize compet:i
21. 1. Abiotic drivers

As '"abiotic drivers of nat ur al variability
het er ogeaeareaibtit at n structurevarTlheatbhyfgBecaslpebinb:t
boundaries (potenti al ni che) of which the r e

i ntegHatcbhng¢on, 1959) .

Sources-safallearfge mpor al arned: spatial ) wvariabil i
1 Geographical bdr st anfseo(natnsd | helt wege n curreni
divided (i sol at ed) by a physical barrier
i ncreasing variability.

T Cli mat e, | at:iltcumhitreali sgcad dmaaimti v @amr gef sspeci e
affects memyfeoaosysens

f Main water <circulation patterns: they can

nutriemtcal ekardges Lasckpdtei chnydr odynamics can a

processes, oxygen, nutriengpecviaedd amo Ve mgnt
spread, pollutants diffusion, salinity.
Sources of intermediate scalee (tempor al and s

T Bottom topographytaedbehaeddite v maarhdn oforf srmtogs e
pel agi ct heade tfadns trhaarbsi tdaett ecrto mipn teexri megdi at e sc

T Exposure to | ocal hydr odynami c¢cs annmvwatvreise nti t
di stributions

T Marine eutrophication
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rces-sobl emat empor al arned: spatial) wvariabil:]
Bottom t yptodl ogtyuraem:d | andscape patterns inf|
the | amdeoapand )Mi | Theepoglr%8pShy and microcl.
create barriers to spewiaegerdibsme resall,atesdpd
popul a¢i moseasusceptible to enviofemmeéntal
species

Hydrodynweamt er turbul ence

Hi gh, | ocali zed peaks of di sturbance (che
noi se): Paine and Levin (dLi9mels) odfemodinst ural
recovery, also, produce spatial and tempor
1T Wat er properties: temperatur e, salinity,
concenandt cdaindxinde .
2.1.2drBivetrisc
Ecol ogical demitme adthieonmsat ur al variability Wi
(Hut chi n)s.ongc 019599 c a | and evolutionary proces:
of Ilantdandpes ¢t al ., 1999
Sourcessodl ¢é aftgempor al yarned: spatial ) variabil i
T Biogeography: Organisms and biological com
fashion along geographic gradients of | ati
T Di spersion ability: species pathways of sp
Sources of ciahteer(mediparal samae:spatial) variabi

Popul ation dynamics

Recruitment

rces-sofal eméat empor al arned: spatial) variabil.
Resource distribution: Distribution patter
availability of resources.

Community interactions: Levinprky76nte9ah

combined with spatial movement, could resu
Ecosystem éngmeaesi md: ecosystem enaqilneer.
di stribution of organisms (shift i n areas
dampen ongoing phg2epeal trends (Crooks,
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Body size component of natural variability

|l i cations

Orgamisasacteri stics vady 9pirBarCdadloyewi t h 98H4H

1983; Cal derNile&9I84e N|Slkcihan8@&i;tl119Pcl;y et al ., 2001;
El ser),. 2T0h0e2o0r et i cal advances wntkResktoglhahavees
be quantified, related to each other, and e>
chemistry,Mamyd fphytsurceass of popul ation dynamic
due to effects oforlmacy odsi ziendan.i d@itarl opnegr,fj apo s
relationships exist between the spatialas and t
wel It has bodtyhes iizrev olfvé&db3E geaxna nsprise,( at the pop
the number of popul ations, the popul ation der
rel at ed acmmamgl v dec.r efarse ngx tfeumtc tafonispndmoer du al
in general, indiaigasilt imod ifl ussgtHaosk ed)fl.t elityGazn i
scaling of rates of ecol ogical interactions h
diversity. The qualitative empirical patterns
rare and odnltghreem d @wmon; |rmamyndarfewsma e | ar ge;
species are expected to. be dense and | arge sp
Tab3d &pati al el ements and | evel of ecol ogi cal

Different_ i ndicatormroorcamebecosedi ¢@l momat us
organi zation.

Spati a Low

Scal i

natur Hierat
vari ak | | e

ma mma | Abundanc ¢ Structur ¢
Birds Abundancé¢g Structur ¢
Rept i Seaturtle§
popul ati
Se X Rel ative a Species ri
fishe Age Rel ative b Shannon i
Matur at |
phytob Species bi Species | ev| Sutbyspter

individ Popul ati o communi ty ecosyst

PreseRceood

Tot al bi ol
meadow

Abundance n
(total [
Ar eal exten
angi osper
Shaninmate x mal
Ar eal PXt I Y

Sur vi val. roat
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meadow
Abundance 0
Bi omass of
Depth di st/
seagrass
Rel ative a Species | ev|
Rel ative b Abundance of
Depth disD.r
cornea; C.
crinita, D.
phaseolina
Bi omaGs @dl |
barbat a; D.
leidyi; BENTI X
gal l oprovi
crispa;a U.
Body |l enght

Shaninmdex b e

C. gallina,

l'ineatus, Zoobenthos

gal l oprovi indices
pusill a;
gall oprovi

Abund. Ral

cumul at i wofe g

cl asses

Depth dist.]

typical zo

communi ti

Species bi Species | ev|
Abundraafied

Copepods/ me{ Tot al abur

n

Abundance

mesozoopl a

Species bi Species | ev|
Abundance o

phytopl ankt Tot al bi ol
taxa gro

Abundamceel Bi omass of |

dinofl agsetlriag (spring an|

speci es) coastal ;-seh

Abundmafieo
di atoms/ din
Eveness (S|
phytopl an
Species di
pl ankton (N

Ar eal
Species ri OLigtgyg
sedim
Eveness of
biological
PREI
EEEcol ogi cal
i ndex
I Bl
Turbidit
Moni toring with Dbenthic invertebrates 1 s ofteée

macr oi nveNotrerbirsataerd (Geamdjess 019868 extensively

species have a generally |l ow sensitivity to w
signs ofBalthrecls ét.a@l ., 1976;) Mulrphtyhe 1988t tHk
t hetoirccal and experi ment abiiabudidasclkrade st-toc¢c bse¢ d

Eurcpean
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Size spectra or dimensional sDamctthir es9&k; skal
and Bonner, 1983; Peters, 19P83hababntedemhbldd®d
sitabundance distributions respond to disturhb
popul ation dynamics, and interspecific intera
can provide toofl saquatitbhee®Rasutspomeé®BOBdId( bc
siftabundance distributions are expected to be
composition of comnsuewdD il ds .beThienrdeefpoerned,e nt h eo f

composi tiequamaV iceognesr vG@Gommawbnaets.eesx pect ed t o be

hi erarchically on a body si z éabgunadda necnet .d iTshterriet
expected to decrease with increagiemnygedir dotd,y
i's generally easy to measure and amenable to
taxa, guilds and sites, and, as a community f

according to enengestirai and.ecol ogi cal

Predictions @emhet gy Oomd thtyperethse s i-ssitTacdbrunldacyg e

di stribution descri pt ortshbeprbgiizoeawsreda nocme tphaer amnsest
determined by interspecdnfdarct anorTlehd hemoli g ira@aalp ¢
sifabundance distributions in macroinvertebr af
evidsenta)ysilmedywdance dhstfdkat edndy the inter s
the intraspecifiisiiatbwudgdaremne di stri butions are
|l evel desasrzet s btnhdewfmi meandf macr qi EAwE)r tdeidadeat e t
abundance daireetlraith wteivlgresh neampaneéd with darme t ax
of guil ds and c oesmireuenu nd aensc,e idies.t rbhddiy i ons se
hierarchi dadahteaxevemi ¢ haomposition of coimamani ti
ener gy const rBaisnstest heytp catl h e s i2s0a0f4u)it. ébeB dopiie si a e e A €
t hreel ated descr tsptaobrusn daarnec:e (da)stbodwti ons ar e
than taxonomic composstirbandégbg¢etdeswridbht odn
the interspecific composeirntb;uanndcce dihset rdiebsuctriiopn
respond on environment al gradients and gener
diversity, on which most of the monitoring pr
maj or i ntrinst lkbeoddigeasd ved mttaegle doefscr i ptors are |
descriptiiamumnfdatnlcee giizd ri buti on requires | arg

such data can be timeccomsmimi hge®r hhupbytdaphan
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si mass | arge aal300fi ndiey predcsite sa bluenidrmgntusii 2 € zed

strucCEcahevarri). eNevadr.t, h ell 9e9s0s , the spateé¢ at ied l
descriptors and the results alerpagaedynav ai |lsibd
| mprovement to already established tool s, par
requires descriptors comparable across qualit
and other spatial scales.

3. PRESSURESPKOCESSES

Di fferenimdaarxpevidfi els coul d aftfreeonhsiddecedptoals
for thi sAnd s sceomecretr mi ng nighreifn cihpeal pressures af
D1, D4, D6 and D5 mathaebbhsty DE E€rl Bbwhggl Dt

The correct determinatiodi sénhanhgltahgvehanpges
the i nglncabwpedcdat ur al fvliaurcitaubaitliiotnys idmorgoune € slu bg s F
on data cal Imeoentietdord mrgtdonweogr amméns s i sdat ai ffi
collection could be affected by significant
obtained results of monitoring and cohlilldi tcy.ns
First of al |l the absence of | aner &teurgehred & ) a ¢
considered Descriptors represenfitislAaadcd.i | enpbet dn
arfer agmanttedsual | yoi ¢ oannmpaardg ftfhecmlas t hey are n
same ormestihnoidlodrogi c al approach. Cdanrhccefr oi m@gt ida@am
on he meteldbbdgpgual ity as$ seomtnrceel apmrdocedur es adop
datagedi fficult to obtaintadedt aopr atesayisng eipm

| aclkiomgp |l et el y.

RegartdhiengDescpi pbhloemdD1lrel ated to the integrat:
variables used for theeesbos}Vy butne censgdlhavtieadiey heaba It
i ntegrity could be evalruathende sen btuhe Imdsios «for
of species acrbse t,bebtohiihg hsepre ctieexsa.ri chness an
| mportialmat east t of bi odi vegwuialt y y t It adtm s issdneidérdb n me
moni toring and conservation purposes (Warwick
toorredesdryi be t he ecbBesagyxsa nepre ehaad It yhe fisat caa dul sina ¢ r
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not be sufficient to evidence signs of envir
ani mals (such as demersal fish) with |l onger |
effects (Machias et caolar,s e2 0sOedd)i.meku rst, h esruncohr ea s
Posidonia beetami c af aunabucuwdlthcaeegasdennod Hi gbhr si

monitoring resul Pesr eéocaeradmnerag@d odvesn iotuyy dofs how s

on the hesadadgarqdafsatkklassi s et al ., 20Ga)als Los s
Hal i meda tuna, Pal mophylsl ucno ud rdac sisab o, f a thaunrearnd i |
i nducedoswtteght irradiance and recruitment re

To obd@odc description of the ngthagplst sipatviealy 8
first step in the ddadgi gmn duod emecrsiatpojra enbe Isda npylria
strategypabladaen duced variabliloneg. fFwm-shidzeadnma e L
sampling strategy based on the correcthand e
considered descriptors could be effective to
and congdéaeueridsd,ryienng effectiveness of obtained

Ane s safy hepati al and t emphoeraali ouar ii aldii Iciatthyeer e f a ¢
Medi terregihaeahikescr iipBioal oDgli c al t Haesvsearcsiiatye da nOde s ¢
DS5iEutrophi baéafeabhednHabitatsi hntégrifoy.l] ows nge g

3lDescri ptoBsodidlyebDsity & Seafl oor I ntegrity

Conceseaalmimapgder threats are represented by habi
oil spills, fi sfthieghielsg \etckhdtaihmhmpdadty ed/iter of mar i
(P®ron et al., 2012). Fisherielst bsywravicwa lc opurl dl
of Yel kouan Shear wat er sBabrrceeeldoinnag eitn aPo.r,t 2Qr10o0s;
as wel |l as the endarmgdirf éd uB a Infearroe g2a080he)la.s wAal t seo
i nvasinet,i wvonpr ad & tRoad $t u(sa nrea.tdtouine st i Eebnd tatak
are important threats (Baccetti et al ., 2009
declines (SultantahenpdacBornd, i2@00®&)Xducand predato
both adults and eggs are affected by predatic
2012) , geol ogi cal events (Fontai ne et al .,

di sturbance to colon@eas reseldeind @ adé d tbimtairtanuarl i
signitfhrceaantts affecting the species in several
Rodr2guez et al ., 2UCN,; (rRépidrati eveel iodfthded t. g c 2@dH )
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presbot ar efpotrndemsmani ne. mé@omeéusntilnegsi nci pathet hre
capture of adult turtltehseaphdmberaphedaveboppmén
2000) , whi lmear ¢ emrec enfannipmagl rsc i p a l pressures are

driftness, food resource depletion and pol |l ut

Seagrass meadoware considered the most valuable component of shallow water environments
(Hemminga, 1998), providing important nursdrgbitds for a number of fish species, with
remarkable primary and secondary productivity rates (Tomasko and Lapointe, 1991). Seagrass
meadows grow abovthe top layerof sediments and contribute to its aerobic oxidation by
transportingto the rhizosphere grea deal of oxygen produceduring photosynthesisThe
respiration of the roots via lacunaerygen isdispersd into the layers of sedimen(Bederseret

al., 1998). The critical environmental factors limiting the growth of seagrass meadows are still
poorly understood, sincé remainsunclear whichbiological interactions have a direct or indirect
influence onsuch ecosystemiBealth statusA recent study performed in 12 coastal systems
indicatesa progressive decline of about 65% of phanerogams and of 48% of other submerged
aquatic vegetation taxidnat occurredduring the past 15@00 years (Lotze et al., 2006). The
observed decrease @n incidentof different factors such as chemical pollution, teva
eutrophication, physical impacts, modifications of the trophic structure, and impacts produced by
urban settlements (Duarte, 2002; Orth et al., 2006; Short et al., 2006). Worldwide, significant
management efforts amadefor restoration purposes dhe extent and the water quality of
transitional wateraimingto recover productivity and habitat value of these important ecosystems
(Lirman et al., 2008). Phyisociological dominance is a complex and pet wellunderstood
phenomenon, which depends onltifiactor levels of interaction between abiotic and biological
factors as the relative importance among each variable, isfally explained. Furthermore,
fluctuations ona yearly basis producenaecological effectpf rapid changes ithe population

setlements and in phanerogams distribution (Orfanidis et al., 2008).

Seagrass loss results from direct human impacts, including mechanical damage (by dredging,
fishing, and anchoring), eutrophication, aquaculture, siltation, effects of coastal constructions, and
food web alterations; and indirect human impacts, includingatine effects of climate change

(erosion by rising sea level, increased storms, increased ultraviolet irradiance), as well as from

natural causes, such as cyclones and floods (Duarte, 2002).
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Certainly as a result odutrophication, a growth of opportunist epiphytes takes place, reducing
dramatically the photosynthetic capacity of seagrass leabgscovering them completely.
Moreover, the availability of light itself is reduced as a consequence of indgageplankton
biomass.Substantial quantities of nitrogen and phosphatisshargedrom the effluents othe
municipal wastewater treatment plants and of intensive aquaculture factspesiallywithin

low renewal water environmentsause frequent macro/micro algal bloonesding to a nearly
complete screening of the sunlight needed by seagrass to slwwiger conditions of water
eutrophication, seagrasses are also less competitivettibaspportunistic macroalgae: while
organic matter and an increasesiiphidesedimeniconcentratioa can result irthe reduction of
seagrass biomasses (Goodman and Dennison, H8YBgopportunistic macroalgae grow apd
displace them. Restoration work can improve sediment quality, and the removal of the
eutrophication sources quicKiyads to seagrass recovery (Ben Charrada, F9@5;et al., 2003

Thus the substratum quality is decisive for the seagrass settlement that itself contributes to modify
the substratum.

Concebaeannigi c i nvercteabr ates®ar ch aedi,demce@ardas cru
organi c cacrabnonaf(fTexQ) ,bent hic population struc:
(Hurl be)r)t.0 sheks¢us tsshtalwen s ks of r educed heemegrgices r
| oading and ot her as ssohcauwltde db es trreelsastoirvse liyn Isoevd i
<10 mg/ g, hi gh at TOC concentrationsbhbext3weemg/ g
( Sh,i2eéd 5) . I'n pristine/ nactounmnaulni mar idniev eegcsa & s ti

benthic invertebrates (zoobenthos) is reporte

Regarfdiisnthgge, main polkesicodus coy ¢trfoens hi ng, not on
popul ati onse bouft nionn tsheeb dceaswhe | gedti sh communi t
destruction oduebsemdwnrilndgradebyaupssyesieasl di sap
to human <constructions or rel ated ac)liwvwirties
pol l uti om,n raedpdmatjsi eanatdslhvde di t err anean fish popul
of alien species, mai nhpzhedsépsaanbmodraet s

many other taxonomic groups.

The maj or ppreisnscuirpeest hapntdo s € g 6 i telcet amit d Ilyo gfi ccra | el
each indicator considered byhatbhee Dlescri ptor D
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& Pr oce(sBle,s D4, abe6e)d.

I ndi cato Habita Major source Proeesss
Climate change
Hydr odyrmamige s
. . River inputs g
F'Sh'.ng Submaring vol ¢
Dredging .
Bi ocen{Overfishing Vi olsesat or ms
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Pol l ution ) )
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Il nvasive speci
Competition
Mi gration/ Adap
Habitat |l oss |Climate change
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Bycatch
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Litter and pl
Di sturbance o/Climate change
Touri sm Hydr odyrmamige s
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Sea | evel risfPredati on
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Noi se poll uti
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Il nvasive spec
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Hydr odyrmamige s
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Avail abi l irtey oaq
. Overfishing Protection of
Fish ; )
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oo WWT P Carbonate/ Bicarbor
Al calinity :
I ndustry Primary producers
Not eFor DO and Transparency hwaovediegmdriégfint ecompodangmeesof
(organic matter, tot al suspended solids, etc.) and in
proliferation (meaning also total suspended solids), e
| MabB e i ndcoas ofd@rheed Descri ptor D5, are | inke
f®escriptors D1 (Biological Di et diiadysoma e d r D6
sourmndepressure and principal processes that c
|l i sted concerning biological el ements.
TabB e Bi ol ogi cal el ements to be considered for
Parameters Maj or s oruerscsey Process
Nutrients enr
Chl orophyl | and changes i|Photosynthesis
rati os
Direct di schg

Abundance of opporjhuman alcdrievdg|Natural selecti
Tourism

Speci es shiftempiorrsCha.nges N NCompetition
ratios

(Di atoms/ Flegell at Natural selecti

Temperatur e
Nutrients enr
Har nmdlud al bl ooms and Temperat u Reproductive st
Human activit
Direct di schg
Abundance of seawge({human ailcdrievdg
Tourism

Competition
Habitat changes:d

4. SCALING MONITORING TO NATURAL VARIABILITY

Coastal ecosystem dynamics are structured actr
habst at e gae psruebsseentt of t he natural wvariability
|l ong term trends are the cumul ati wawéi nesulsicabt
Whil e some relevant factoessehbkienfdhaeoaroetshsetr r e

scal e eff ectl.evEnhe rpgreonpte rstciaelse contri bute in add

Com
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Many evidence from the pasbtmptledadalyatl emannade mn
nor fuldeveigmanagement wor ks well by itself.

across and within scales determines a need to

than one |l evel, with attentiohevel i opef(B8et ken
Environment al governance structures are also
on |l ocal i nmedesmimst anoth shpettives, whimMuestnat i c
i nt egirfaft er ent neadse aombdoregin monmper specti ves. Lo
generally have a different way to coll ect an

Additional tendthe fusememeir own fol k knowl edg
agencndstaeuse internationally accepted scien
knowl edge and practice. Thereti at eageiseesmdfcéhremr st
dehot h wietohp ltelneea nd r on ment as an eirnatle gfreaatteudr es yts
to be faced to choose the opporoft memuspatheal
considered foras nwelslamapd iitmmge redcsod Irl tesctt a rmthé datsa
to reduceptiomé g elntds . The parallelism between
jurisdictiadnasiregsbWE st it yuti onal arrangement
EU directives) and hierarchical or @ar ifzoart itohne
I mpl emenamtfioni-®edal er meni toring. In fact, the
and temporal nsocnaltéoasotgperffior with the need to

mi ni mi zing sampl i ngcoenfsfomndf tdéaadnoamr o wleioress ,
jurisdictional boundaries rarel y-sccoailneciide twittu
are also needed. The fact t hat there is oft
ecosystems i sofcotnhsei dreeeaesdonp afrar resource mi s ma
Crosscsal e institutional | inkag®s game zmdéa dbend atnd
capacity in monitoring plans (Berkes, akbDag) s
bordearsl iuseual |y in the &rdemadd etslee etr amp diruanld r k
evaluation is every 6 year s, GEhden do pftoirmatlh es pdaetf

of the basalcegs effcerr eMiSFabe s800 ahl adv,ibheg ttheemplbeiah g s c a

annual . Obviousl vy, regarding time scal es, for
result, smaller and | arger ti me samanlueas msuesats oh
vari at i olndie caandda | muolsnc i i ¢ laad iSoppast.itad talsgpect s, t h
heterogeneity 1in Mediterranean Sea oblige us
habitats, which is much small er otwmamtt Hatasdf t
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coassalled (klm) and from there integr dtag gree sswlatl s
Concerning Descriptor D5, spati al scalies of N
TabAdrRor each indicaetsond pdriincaeampalr @egpaecresisbl e o

Both horizont as$ofa nwa rwieastniadngslazTeashd eeé mp o rsand | e s

nat ur al fwar iiantdé lcaattgodr st o t he Descri ptor s®5 ar e

t hperi nci pal pr 6 oveasrsi aib&d slgBt@slh bheri zont al and v
var i avteieomas!|.y zdr i zont al variability is definei
variability Il evels: smal/ (months), intermedi
vari akinladeg nicerning shelf and offshore water
iI's defined for different scales in three cl as
Tabd e Natural variabiliindgi,catpants.al scales for
Spatial scal e
Hori zont al Vertical
s L I nterm L
Par ame Proeess s Driver ma scal { arge
(water (subre(rz'?%;g Shel| Ofdho
<1'& m) | 1810k m) %(
m)
Consumptl_BloIog!caI H H L H M
regeneratlintensity
Temperatur
Sedi ment gdgand curren H H L H M
Nutri (Stratifie
Relgase fO_xygdeenflme H M M M H
sedi ment s§Mi x ipfm@n o mg
Re d o x prolcjl)rs]tsglnred H M L H M
. Producti d, . .
DolxssoelconsumptiL'ght avali M H L H H
YOI i mat e Temperatur H H H H H
Cloudinesq 5 ¢ H M M H H
Transp|penetrati
TurbiditySedi mentar H M L H M
Primary Byutrients H H M H M
Col orlproli ferd
SuspendedSedi mentar H H M H M
River inp .
Turbi SedimentaSedlmentar H H M H M
Sea stornClimate H H H H H
Climat e
Gl obal Wa
Processes.sea/freSh H H H H M
Temper influence
Season all|Seasonal W H H
UnderwfatteGeology H L L
vol cani c
Gl obal Wa
ProcessesGeomorphOI
Season allHydr odynan
Under wat ¢
_ vol cani c Seasonal W
SallnGIobaI wa H H M H H
circul ati
Evaporati
sation pr
Freshwat g
pH |Carbonatgg, o gical M H H H H
ates equi
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c h

Carbonat ¢

Bi

ol ogical

Al kal ilates equi M H H H H
Pri mary pClimate <ch
Tab8Matural variability, temporal scales
Temporal scale
Hori zont al Vertical
I nt er md
Par ame Process Dri ve| Smal scal e Large SR
( Mont (SeasBn(Decadd Shelf
1610 shor {
1Bbyear lByear
year
. Bi ol ogi
Sgnzzemftalioactivit H H H M
9 intensi
Temper a
wi nds a
Sedi mentat|current L L H M
N . (Strati
utrig waters)
Oxygen
Relgase frdgf!C|e L M u .
sedi ment s Mi xing
phenome
Redo x procB'SSOIV M H L M
Xxygen
‘ Productlpn ng_ht M H L H
Di ssollconsumpti olavail ab
OxygeCIlmate ChTempera‘ H H H H
changes
Cloudinessfo .46 M H H H
penetratio
Transp -
Turbidity |[S€dimen H L L M
i nput s
Pmnp._arroyduceNut_rlen H H M M
proliferat]lenrichm
Color Sedi men
Suspended ; H H M M
I nputs
River inpu|[Sedi men M
Turbi dqSedi mentat|]inputs
Sea storms|Cli mat e H H
. Climate
Gl obali nwar
Processes _Sea/fre H H M M
influen
Temper Season aItSeasona H H M
weat her
Un.derwaterGeology M L H
emi ssions
Gl obali n\/@jarGeornorp
Processes
Season alt|Hydrody
Under wat ealSeasona
. emi ssions weat her
SaIInGIobaI wat H H M H
circulatio
Evaporatio
ion proces
Freshwater
Carbonate/|Biol ogi
pH S EQUI|IbraCFIVIt M M H H
Primar rCI|mate
y P changes
Carbonate/|Biologi
Alkalis eqUIllbI‘aCFIVIt M M H H
Pri mar rCIlmate
y P changes
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cerning tmblkdntolriiongc arhnmu nBioteiaess, ismmpdsngcas:e
cerning efdedd tom ismpteecgreast e natur al vari ab
habitat type, dept h, searsduwnt r ileingth t u pal totaedns
i ronment al and anthropogenic stressors are
systems. Sever al st uditaemaulvaa v edbsdseanmbipastteda t w
asive species (Bowi ssetetalal .2,0120M®m1 bg) Varzd uea
grass beds (Deudero et al., 2008). Not onl
al so shifts thefaoosysmathsemx@ampt isefof f u
nges at food webs induced by invasive macrtr
l1; 26Glk&k)s.i |lkeyspecies are especially vulner a
itehounupbgd address pressures associated to
tribut-Lonhs (&¥azgqluez 2014b) .

cewat @ag matshpgt an&knaoni c ,cammaniteimps to scal e

cesses al ong ovmdaihn s oafg hv ecroiveu sa geat esamatgir alp he

t empor alf sccoamlxeesrmer f or med by Di ckbygpwlBinguiBe db ga

100 years

10 years

1 year

1 month

(7]
k]
@
O
(2]
o 1week
£
=
1 day
1 hour
1 min
1seg
Fig
wi t
t he

Decadal Oscillations/
Fish Regime Shifts

Mesoscale
Phenomena

b

Fronts, Eddi I
& Filaments
L _
Synoptic Storms, River

€ Outflows & Sediment
Resuspension

Seasonal MLD &
Biomass Cycles

Coastal Trapped Waves

Molecular
Processes

1 1 1 1 1 1 1 1
1mm 1cm 1dm 1m 10m 100m 1km 10km 100 km 1000 km 10000 km

Horizontal Spatial Scales

6bTeme and horizontal space pHilodes nas c@ttom)
h rough coverage domains of various oceano
figure are intended to draw attention to

wwwwwwwww jon
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5. INTEGRATION OF DESCRIPTORS
A technicailngeagmdamnicenoacross descriptors, indi

and direct experiences from otRBVs Egroeeeramnnp

Chapter.

Two different practical exampl es ttoy hedagill d gbt
i ntegsaeapedted. The first examphbeol seyfa¢ marntn ed
ma pasntdhe seacesttkaooaemet hod of integrative asse:
spatial scal.e rating approach

5. lhy tPkptleam bl ooms assessment based on remotel
Phytoplankton bl ooms play a centr al role as e
high pol i cye manpsaerft Aahcee r Framewor k Directive
Frawoer k Directive. One of the main chall enges
need of data with frequency corresponding t

phytoplankton variability.

The majioor sibgaofwati ons thaoraeeokbtogmoal ymaseto
Seas an exaembdener al |-gh draes etho roint onreianrg pr ogr at
oceanographic crui sggnotphtatc,prcovaircdse aietghed re tradora
processes or detailed, but time and sit-e spec
2013) of remotely sensed ocean color data wer
and summer phytopl anktionnctblroeagmso n(sP Ess)h eil f t<w a2 |
200 m) off the Bulgarian Bl ack Sea waters (S| e
met hod (Kim et al ., 2009) to estimate the in
mi nor btds@ms ainmdstuhnremer . The satellite data rev

of chl-arophgkhtrati oins ,dathag@md or mity to

A promo®d genddaér ¢ asicnhg owraawpdesl d bserved in the
shel f .haHoiwveastésa am@dna k i musn wed d assdosnr | aobfi lviatlyue s
around or abowaes trhec drhded hiol dsolakit atl tameh chern
t hhheaj ort hmge asfur ,emerctent rati ons weMeSkabo8eEtRepo
2014
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I
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gble®ntger m 229D variati<an|[og/ ehbogophel BG ¢
el f areda ohpaebn t at s ( Gal ata transect) .

As exptehcenedat a sampl esdummeodi h$§ enadt at i @isf f er «
during t he20Opledr icomudlddfiedp@aa pt ur e t he osci Imuathi ons
hgher frequenkiygo&eemogt8er.edblbt@a (i me evolution of
simil art hoep etnh ssteai wi th | ow intensity in summer
the two regions wer g flavaitdudr eal satse ssd y oinmgc raenals il
bl ooms magnitude,onmshiweer & ed als e @& il gol R e
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1996‘ ‘ ‘ ‘ 1996‘ T ‘ T ‘ T ‘
Fi gudreMont hly aver age drisgpdrMenngt hPl]EB/s averaged spr
magnitude (mg/ m3) in mhgneshetdé bwmgymad8)sat ope
(Bul garian Black Sea &GBehgabBbl abaBbuwnakeBea are
al ., 2014) . al .,. 2014)
O sTmatT ® e 2016 O S - bl
e c:} "w . = o 0 mg/mE
¢ . (- I L .
o O =7 P : ®
D1z @ . ' ® - ..
. ‘ 2008 . s = ¢ =
_ 8 - . .
- SRR ?’
: 2000 . ;‘ E
Q °® 2
“J 1998 — ; | g | ; 1
Fng.reMontth aver‘Fig&OeMonatvheIryaged sum
PBs magnitude (mg/ magnitude (mg/ m3) in
and open sea (B) bsea (B) by years (Bul
Bl ack Sea area, S| S abakova et al ., 201
5.Ri.ol cegakadti on maps
DeretusadX7fdarmnr &dins et al ., 2013) describe
eval uation maps that compile and summari ze
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a st uwhyi xdhl @x,at@ncén overall .hiod atgo dlal c v
d to develop masagetmeamdist o mpdigver tsinafmirn e
I r oansmewmdlalseds ne maps for f uHouweev esitpeag i atl e
| ogi cal i nformati on iesalnweatdidagins eilh @ nmar iln
i ew odé&vaéxiasiongcriteria and the consensu

erts. Sel ectae)i rcayti terdar i aci udeti a: aggr e

"

egbgmode$ yi ng criatnedr ipar:o pnoarttuiroanlanle sismpor t a

s methpaoit ogyom being a grog@viapes ciahf csrcrmd
h of the componemabuamnidon,het ogetnhergraiit v
ul t taking i ndmpoacadoudcat as pavadiallaband ty
di wealsudatyi om omaps oanpml| ati on of all avail a
ormation for a selected study area and al
zDregsew(s aR007Thus it is also a metaod of |

e2a@)lekcsk nlowl edge that thhiveoappi cachi ampae di

he twéhsk hgrcowmsel ed against anhiisn tdeegsrcartiep

—

chrane et al., 2010). However, they consi
ution integrating | arge amounts of biodiyv
s Iis a scaling method of rat itnmg tthhee pree scueln
t heottlheengt hce they cover in relation to t|

essment unih areeadseu mmese spwenlte fdared he
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5.3l ntegrative assessment of biodiversity
Basede olmertdius neett had d d 12e0t0(Z2apBldle y @l oped a met hod

scale rating presented for ,»s orde wreirgsietdeyi {f D1)

roow

Fig. 2. Integrative biodiversity valuation of the Basque continental shelf.

Table 3
Integrating biodiversity valuation into a unique value, for the whole Basque continental shelf. Key: EQR: Ecological Quality Ratio.

Very Low Low Medium High + very high Total
Equivalence (E) 1 2 3 4
Percentage of the surface 6.9 36.0 533 3.8 100
Rate (per one) (R) 0.069 0.360 0.533 0.038 1.0
Total (E x R) 0.069 0.719 1.599 0.150 2.539
EQR (Total —1/3) 0.51
Figad@r aph from Borja et al. (2011) showing

of biodiversity for the Basque country.

For the Basque pQoaunnkttroyn,, dnmaatcar coanl gaoed, macr oi nv
sea mammals and seabi0nds9, bod oODhker peheodvhdl

continental shelf, were col |l atfeduin®l2e toarisl |a nan
coll eaguéds @20@&pFli(gakhwasonstructed il lustrat
di stribution of biodiversity qualitgablkasses
that iIs classified to a certaiwerealud wladteend.e

percewteddesnn standardi zed 6abaeagmuahtelpflricen Oy
eqgui valence values oWwewseméddgupgafogual ityguaRE
the total sum converted to an EQR valwue for

g
2
g
H

AEE

~— |
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5.4 Biodiversity & Seafloor integrity

I n pai agamaphxkampl e of spatitaHhecabatiaabitlyjpteys ac
t hfada csome hhegr antaicomi mfvertebrates indicators t
var i anbkheabaftaCr ittygprei on 6. 2 of the contdheion
Sefad oor I ntegbh6écombP®Prsbropt or annda ndeilvye rdsii vt eyr siint

species richness.

The wor k oeft (&dpRoghlai ghts the spati al and t e

i ndices and their role in environment al st at

Accordi ngt (2a0 JRi cemmun GEBee® wihbbBea few abundal
and many. u8hecommenities have high resilienc
simply because biodiversity buffers ecosyst

services that can be used sustainably.

The ShWinenmenr diversity index, developed from
most widely used and tested in various envir
However, exceptwhiromhm afifsd autrsb achiceer si ty, the \
are inflthseamplda bsga mp|l i ng imeadntdlosepoelcoges i dent i f
procedures. Al so seasonal natur al variabil it
ri chwkisesh are therefore generall yameacllognend e
cdssi ft c@Reaiosksr anncck e, 2005; Salas et al ., 200

The Shannon diversity IibBdegh@oeisbedni pooedMe

nomonotonically to pressure gradients (Subi d:

The number of specmmwersi tiyn aal sbhoe nvtahriices greatl vy
type. A typical trend exhibited within the
number wi tvni tdhe ptt hé amdll av,anwhaidbgh at yo pl ay an

role onsbtgdieegel s.

Substratum type i s t heafsteecronddi smowsrtb asn ogen,i fii ncfal
variety in a given biotope. Di fferent cCommu
type/ depth) hold dif fwelelnte stpelrliiesh endi mbre rise ma
sedi ment composition and mainly the relative

to homogeneity/ heterogeneity pét sttod & matdu m,
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resourcesanemgor tpanaty r ol e i n bent hic communi
(Si mboura et al ., 2012).

The wor k oeft (30pghiowasa a c at édhgaolriitzaatt i @ @d mmu n |
t hat c owirtehs ptomel wat er body typol odyceoasttalal |
waters (EC, 2003). This typol oggl wasatiadmer e
It was proved that biotic indices wéogynobt t
useful for assessing the spatial variability
To assess the environment al stat ushieodi ¢ dateo rb
6. 2(ul t i met,riwhiicnhdi cembhi nes bi,athmet hacnddo |do gvye
descri bed eit n( 2Mi.1n2b)o uwaas | fiporlwlp®wseedd al so as a me
the targets and stamdatrides iorfi tiinadi caad as sGnedn
Deter mi ©G&{Si s nbtod t Et€hdd yHel | eni ¢ vMirnoinsmernyt .of t |
Thi s met hodol o@ay bwast aasstli oal anajltyaken of
t hroughout the, athedl | Ehec rekati bos i p of ben
environmental factors such as diespttihc aalnldy tpyrpoe
account for the variance of Shannon diversit
To test the significance and variation of f a
di versity and species richness, depth and su
i n -dpefei ned cl asses ac ddrodipmg atca ptthhes bivbesdii ct ebrer
Sea (P®icaradndl1964; Bellan Santini et al ., 1
To investigate the variance of these indices:s
sites, benthic communities' waceorcdiasgittoetdhe
of the type of substratum and depth. Four ec
combining discrete environment al factor cat
coast al areas (snhfalallawetrortah a nra n@0 unp poerr ici r c al
(deeper than 90 m, or | ower circalittoral)
heterogeneous and homogeneous sedi ments.

Phas®etlt:ing of referencedvaleuess tyr itndineesol d

Amet hodol ogy for defining thréBE$&alsd aval ued

Si

mb ed r(al0.1A)o-x| ot anal ysi s foofr veaarci ha neccéoawapse ,r
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test the significancesmpdcitdhe rnviachmerxce armomg v
status <cl asses. I n cases of statistically s
moder at e, the critical class boumfd&8hgnmnwan ue
diversity aedsspedir €latb@)iedh val ues

Furt heasnoslkown on a subsequent el aboration
reference values fsarngdit@Efsidtoyg simeait ceds hand au
di ver si tcybrei nedx pcreess s e dQu a $ RaEg(aH @QR))i cadl ues afte

reference values for each ecotype (Si mboura
For the EQR<sHfl antdhoéc® r ef er ence values for eacl
T ecotype A (coast al muddy) and C (deeper t
T ecotype B (coasdH=&l., mixed): S=100,

These values refer to the st &ndauNEPs/aMifpP,i n2g0
These reference values were derived from max
( Si mbeoturaa ., 2012; SbUNBmM/OMAR,Nn d2eX0 4)ef erence va
maxi mum possible diversity for pdédedataai ecnalmc u
as: Hip&xm=alx g g

Tabd9Reference values and GES thresholtdlse f or |
Medi t err ane anreccootnynpuensi.t i es

H ref el HGES S ref‘SGEShres
val ue Thresh| wvalu
ECOTYPE B 6 4.5 100 40
upper ci
ECO.TYPE d 5 Mor e dat 40 Mor e dat
circa,
BATHYAL 4 . 4 30
Phase 2: Il ntegration of i ndi cator s

Af ter setting the thr eEchoollodgsi atail tsy(e@hést ®emce v
di versi,ay indegeative assessment of the cond

Funded he EuDGpE&ani Commi®s i on
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t o hMSFD including biotix m@mungsidblvee.r sThe ii mtde @
di fferent rul esebti2s0la2s)sessed in Prins

One of these rules iIis the e to@adilL2i dnabrduhg t

study, the Bentix index results correspondin
species richness indtedtbysfofl 6wkng. aweoadi
two indicators meet the standard6é or '"pass t
Ot her methods of integratlh ouwumetd @@1 d)enetne ga mp li

indi catoteofoil nSegritiyemd ¢ ev aoljpuunedsac a medsg bf roef e |
I ndf agaenBeast ern Medi terranean. |t tihsr ensohtoeldd tvhaal
foQE®#ape different from the prewito®@lLRptpr oac
t his appr oadwa motf & pecsalftenaec faud $i fi cati on based

This method of i ntegration of i ndicators (w

met hod applied across MSFD descriptors in th

Boraqmadol | e@gg@HBV el oped this -aned hraidpgfoerg atai oot
combini ngsd¢hiepttdr ® of MSFD based on the WFD,
AnEQRvas cal cul ated for each indiwedthont hef EtQHRe
the whole desbei pverabeimal ue of the EQR of
the EQR with the percent weight assi,gmed to

overal l environment al status value was deri v

This scheme is included among the integratio
assessment andetcOo@piBpdaerd (Rmi Beirggaey )e (13
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Explanation of the Ref: R t Reliability = Weight EQR Final Final
indicators used condi- trend (%) (%) environmental confidence
tions/EQS status ratio
Integrated biological NA 69 15 0.51 0.08 10.35
value
Ratio non-indigenous ~ OSPAR A 80 10 0.98 0.10 8
sp.
v 100 15 0.48 0.07 15
Fishing 100 0.18
mortality<reference
Spawning 100 0.67
stock <reference
% large fish 100 0.59
v 70 10 0.40 0.04 7
WFD v 94 10 0.96 0.10 9.4
Nutrients in good 100 0.80
status
Chlorophyll in high 100 1.00
status
Optical properties in 100 1.00
high status
Bloom frequency in 70 1.00
high status
Oxygen in high 100 1.00
status
WFD > 100 10 0.89 0.09 10
Area not affected 100 0.87
% presence 100 0.98
sensitive sp.
Mean M-AMBI value 100 0.83
B 100 2 1.00 0.02 2
High % of sample WFD v 100 9 0.80 0.07 9
<EQS Values are
30% of the most
affected in the NEA WFD v 30 9 0.60 0.05 2.7
Values are 50% of
the most
affected in Europe OSPAR A 30 5 0.57 0.03 1.5
Moderate ship OSPAR NA 10 5 0.70 0.04 0.5
activity
100
ampl e of an asskesemment alf gsthat ves, Wi
y Framework Directive, in the Basque
ed from Borja et al., 2011 from Prins
Environment al Quality Stahdbondé; bBEORd Booltoh
rective (WFD); NA: not available. Trends:
increasing/decreasing, depending on the indice

Eurcpean
Commission
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The scheme pr ogaosadni H earmresafpplhle@d hmoadul ar f orr
assigning weighting scores to each one of t
Adi versityo components angd goenep dgirstdhizee@ i tc@ mp 0 &
6. 2a.n82. 4. Each c¢cdmpamud mt iisn etxhperi egshsteedd bayc cEOQ R,
a

nd the sum of all weighted values correspon

The wei ght iengs esl ceccrteesd weaak)i ntgh aitn ttoh ea ckccooulnat gi ¢ a
(EQS) within threviWmDh meamd at h&tatus (ES) wi t
har moni zed and the two Directives should be
2010) ; b) the conclusion that at | east in tF
non monotnosnei ct or epsrpeos sur e gradients and that

assess the EQPIQR2Fuyubicda tédte &lpecies richness i

shows a |l ess significant correlatibn, wkoh2EQ
The derived formula i s:
EQR (0, 6)*BI OTI C+0, 2* SHANNON+O0, 1*SPECI ES+ (0,

The final Environment al status (ES) is expre

a standard scal e:
l1=high; O0.8=good; Ob&d&moderate; 0.4=poor; O

Thmet hod has been devel oped under PERSEUS FP
has been appliedhhe Aevgpe asn uSlga af 8arsoni kos g
area) to assess bent heinct hciocmmunndiitcye rse caripdpi | tii ireodr .h
EQRormula included the species richness inde
unit ?0.tlhenwSBkeaenodi versity index HO6 (Shanno
i ndex (Si mboura Rintdp :Z/e/nvew voash d mdtOh@e2 ) si(ze spec
(Rei zopoul ou and Nicolaidou, 2007).

The | SD indeixendiepatesesnts. 2. 3 and 6.2.4 for t

of benthic communities. 't i s anappnddx at est €
mari neFwat ehe. determination of the | Syt he i
wei ght (mg). |l ndi vi duawlhsbothy aweedghtf dfort dle8y a
h and weighing at the 0.0001 g Il evel. The p
moldsthsel | s were dissol ved wi tohmadsisl udeet ehryndirnoactt

Funded he EuDGpE&ani CommiébRs i on
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examine the distribution of individual s per
0.@. 3 mg, cTOas7s.mgl,l cl=a D84D0X91.15 =mg2)0,4 .h8 st ogr am:
presenting the pbetemgageg o iemdhvigeomesric
For eveipgtsesi bati on set, a skewness value wa
scheme was produced, by tphleot ¢ bstkgei wihebde s wh al @
(Rei zopoul adwuand®O0ONi7gal ai

Re s Udlrtosmc tt dusess c raigpgtroergat iiomhdé oc mad ®ad o mirkeaas gL

showed a very good agreement i Wi skeetmse tihiaot i o

naturally stressed ar elaSH Liimtheoxs hasd .8 ¢ phec isa
Bat hymetric gradients are associated with in
in the deeper sediments, and thus benthic po

conditions. Adaptat iphrysi mapygocabu and struct
further i nvestigation is needed in order toc
functional I n dsiiczees sbpaescetdr ao ns ubcond yas | SD.

Results ¢ hewealgmadaked ed i nttdeteaatum@ll SDriesde:
appear edafnfoetc tteod breuch by natur al stress as s
i n most naturand yorslty eisrs eadlx seadisve stemees s(d
abdrerl ine modHewawversiat msst biestakeinndaeax ade\
and applied in tramesi ¢ igo msit rueva thgessv s fERits e gn s

Il n these systems t he stiraln)g wartidatkinitilgev e mp @
ant hropogenic disturbance and i nudribcaensc ea raen de xr
natur alh sltirglsts. modi fication (reduction) of i
i ncor poreatceaseexst roef@mattimt b @ rhiebh@ateids .i ndex Benti
by natur ahalsotweers svadnudes than the typical bor
cl asmsogsnal 'y cl assi dyistn@tnangr aliloynadte@menta®e st
t heseofc amatsuagsase ®met hod is prodi diomgdar pmod Bf i
of ReParding other biotic indices t-AMBld in
arsee mi b8&®dndlo not seem to be afhedt ed amgdimgb wt
naturally stressed stations.

Another option for i,itse gtrhaet idnegc idsia fof (e2lOebnd e ed f
(further wupdatedwhari®otrggar aette sa lb.iaa @il fchael g r ealt

Funded he EuDGpE&ani Commiébss i on
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t oget hheyrd rwoimiohr p h ol o gcihceanhi caanld eplheynseinctos (i ncl ud

uni que quality assessment within FhgupBasdae
This decision tree (Borja et al ., 2t0e0dr;at2i0r0P
bi ol ogi cal and physicochemical el ement s comb
eutrophication indicators based on the resul

(Si mboura et alpapetataeaawsdda)sseldni nhios ecotype
account the variance dfhheslimeat ndh @amda otr sr iagtcio

Does each of the biological
elements meet High or Good -l-)na..llan.o-e
ST . st Mudinto All the
- Does Benthos meet Hi - - All - Do all the biological
iniylnd.fmmn}:@ Quality? (exceptthe | N, | combinationsnot | N | olements meet Bad
Doall the No - i No | cases1,2and3),0r > included et Quality?, or
biological G sl ok et Ricubacte -Doul!athmm previously, or -Does Beathos meet
elements meet l » Quality? (c1), or I High or Good Quality - Does Benthos Bad Quality?
High Quality? Do i pad and, from the meet Poor Quality?
element meet Good Quality semminder, 0no of two
and the remainder at least have at lemst Foor
Yes Moderate? (c2) Quality?
- Only for coastal areas: Does Yes Yes
benthos meet Good Quality Yes
and other Moderate? (c3)
Yes %
High Biological quality | I Good Biological quality I I Modmﬂiolog'nlquﬂityl ] Poor Biological quality | ’ Bad Biological quality
Do the physico- L
Do the
l:nemlignsamsnry N s |m
“A/DA) and are specific
. meet Good Status (by
FERA FAIDA?
levels?
Yes/Under | Yes/Over No ]
¢ Yes
Do the hydro- Are the priority substances
W?:’a under the quality objectives?
High Status?
No l No
Yes Yes

A y
| High Status Good Status | Moderste Satus | | PoorStms | | Badtams |

FigaBkeci sion tree to integrate ecological s

Eurcpean
Commission
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5. FutrophiSeaafiloonor& i ntegrity

This section prodas e oditswedayn (ebxaasnapdl neidaf) t loen Rd e
eutrophicBltaolm S$ea.t hBl ack Sea has speci al n a
basin six times higher thanubjtescotsaret Acepodé
pressures andBpRP&€!l R0OBthbheeO ¥ hBalratceks Jea was knowl
of the most productive seas, with luxuriant

ecosystemadiween tt ddameurh e dlind uicrkpvdty h ant hr opogen
enhancement, Il ncreased wuse of fertilizers,

-

egime has undergone si gniofbisceqr wite @cultt &wm geenstrs T h

npuit ¢gshi ymi fiincaretalsyed (Coci aku et al ., -2008)

Western Black Sea ecosyst@#0.s,Thpuhsy,t odptt eamkeé ob

d
f

evel oped yeexscue stsiinvgel min ¢ 0 s ehmlviieaxbgnmesd d e dd m @
requency.-1D88Bi mgr 98 & @ k2dpul da8ctesomaesdi evhi ch 5

(Prorocentrum mini mumkeSledlpmtedrae ma m¢co €tudtr emit

Emiliani)par diuxnhelggih gshte densi ti esRmadmwinamnnteoas
area. Mean phyt opl7a7nigt/lom i 8 mb it ehedshsast 9 \8&0s6 34.
The algae speclile6, oo dahbcuenidrag/cltehE4n tcinre apedi od

1

a

098D IB Atined &M 7S0.nce t hen,oft kratafofpehatcat i on h
s dedrreaanssepdar ency, or ga,oixcy graant tdearpalhcest @ abpsnp o 3 i

hypoxic orbetviddamanex ifte atns d hhaawmeNor t h Western
Bl ack Sea into al mitghd ye a neltdyuotPrhis ecsdtemerieeasiu ® u n
i ndi aéatei mgt recoveergyh ysti ogpnlsa n(kdteocnr ebalso o ms |, i mp
oxygen r egidment hincc rrpaacslrhoe rfeabuyna in 2005, t he |
t he Bl ackd bahi gleleyn eld ¢ yeukded)efluantcitvieonal . Mal f
symptloimse incapacity i oéatirtrearycilnipnugt hoirghbi ol o
domi nant monospecifiwergphytopllarcekti@drenthled Brhsa c k

watweseprnddomgonanophi c ReBcSeOnt [12y0,0 8b)aased on t he

2

01t3he emphasized spatial and seasboinlmad NWTr i a

Bl ack Sea <coast makes the cusrra&nmo-dgeortoadioe hi

e

gui val ent -més at e opwhoechhs tuantdeer t he actaon of

mor e pr ohnuonuannc eidmp a c t in thecaconwuesttelxtzeme, sd¢

u

nsatisfactory (hyperghiophicgnaoirtiveny goodas i(
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i n the waters of the NW Black Sea, often sea
St epDel:er mi nati on du:seusthreo pshp actaitailonand t empo

nutrients

Nutrients @omp crmhenod aépdh oitno stymd heti ¢ producti

matter. Traditionally, the word was attribut
compounds, but a great number of seawater n
nutrients. Tht iastbhabtedsenspmesphorus and n

efficiermtdlryone xsterhanattienrc | udlcde dil s 0 mp,o0 stiits sone s a

extracellular structures of the marine organ
t het ewa cwhiulmeofs otmeeem settl ed. The nutrients f
than gravity, thus their concentrations 1incr

previousl|l gec8pd8nt2edoifnthis Guideline.

Step 2: eDifreed s of eutrophication

The distribution and dynamics of phytopl ank
spatial wvariations, under the i nFil glefne eT hoef n
domi hantors of these variations arra weauptrhe s en

area or the effects of various anthropogeni

southern |ittoral

In terms of numeri cal a b u nwdearnec etshfeo tumec huemsdite i e
direct i nfl uemaelel mwe d hley oDiadndaubreemg a tallatbiedy al |
period, the phytoplankton communtiattiievse|fyr omu ctt

reduced. Only in Sepbamiarmeeakhewast hedemndaddn ke

waters had communities as rich as those in t

The pattern of temporah anodhssgprtimsggatrmat ieatiiza
by the poorest communities (1Pe @ k)resxicLl ythdeienagn a
years 1999, 200@p @amtda 2t0 0¥ |, Sdvest o ondmafToms t a
summer period imeaanhareancsti € ritidzoesde | plvenne dt lisam s o n
recorded mainly in the northern zacrmasignet al <
1997, tdheda atoms with high masGycgrootwet|la nag octaesnpt
Chaet oceriossT hseo caiuat u mn insu ntbledrro s @t @ roi z évb skay o f

the | owest values of mean debh®ddli)ess/nr eadil stserc

Funded he EuDGpE&ani CommibsHs i on
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ie (mii Mai (mii cel/l i /)
455N Martie (mii cel/l) - ai (mii cel/l) . lunie (mii ce l)

Sulina i

a . ; 3
45N ! * *
. j
o = / ita AP
- " : Portita %, J ortte /

44.5°N

- 4000 1 .le - ; d = . ‘;\dl — '
/ Sulina

¢
‘_
O Constantd . 20— Constanta

e anta Ve 2

43.5°N — ) 43.5°N X e —
28°E 29°E 30°E 31°E 28°E 29°E

lulie (mii cel/l) 5 s SePtEmbrie (mii cel/) 5oy Noiembrie (mii cel/)

N A 1 o 1 A

Sulina “Sulina 5 2uine 3000

Portita, ‘)) K Portita 5 :
. | | .57 ! 2000

Constanta | I

: | 435N ? 88
43.5N ) N— g 435N i 28°E g
28°E 29°E 30°E ° 28°E 20°E

Figadlehe distributi on ofnknmeoann dneonnstihtliye sp h(ytthoopu
from the Romanian | i t2®07lpewaiteed.s, during 19

The verticaécadidedn dwed oBQOOREPSB ieddch ec pmfeivrii m u
resul ts. Genarbailnldya,h ctplhey t ol ekttt b hsewsheir ¢ akt ec a
| ay ergmawxpg rmweop t2h0 no;f baold ihndamd eadl so t he weuember ¢
decreasi ngdetedbvegyredss .t Daue t o water masses MOV ¢
this patterrdowereasftance, atreldhodept hi mbs ndE

t han t hesfhremam tvied ukepper | ayers

i Phyt opl ankton bl ooms

For the Romanian water s, it was assumed tha
mil |l ion cellgshlgest® 071 ,t ewh e M utrdiren dodbasl eurt vi aotni oconfs b
events in the Romanian Bl ack Sea coast were
than 1 mil |l i owm ttdheel | bsi gpheers t | intuentb,er of bl oo mi
Baciphptes (31), foll owed by DiawvadalfiRlgasggred | 48 e
specrieesspecti vely. sOnx tstpetcotetser hdand, speci es h:
densities in eachCyaefi ot dlel & | v @s pdieac,a dneas,e (d o n
Nitzschia seriata, Skeletonema costajJumsi kep
occurred i rmSkfed uert odneecmread essub(sal sum, Chaetocer os

European
Commission
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Het erocapsa triquetra, E)m, Ite iagna thhu xelee ydie,c aEuet:

decades, and 43 in only one decade.

Only si Xyspotieeés a( caspia, Skeletonema costat
huxl eyi , Eutrept sa. ) aaexireevneed hyr ohmiud h ingab e nd & h
100 million cells per | i taenrd, ttéhiuks cpoenrsiilddenr eadm o:
the most intense period of eutr opbhihcea tsinoanl .l £

si zed Mipcercoiceysstwisi olm agr oduced two bursting bl
cells per lrigceart, dhieanfgperi d® 9vdhen the pressure
began toTaldPa ease (

Tabl@ist of the phytoplankton species produc

cells [1liter in the Black Sea -2Rdniani@at ac oaa
expressed as cecrt¢ésthLati ons *10

S
960 197198198199
970

SPECI ES 1 1991 |20€100
1 2000

Bacillario

Cyclotell al28.07/26.49|300.00q10.46]78. 60(

Skeletonem18. 08}97.36|141. 4(q34. 17|37. 28

Dinofl agel

Prorocentr|50. 81

mi ni mum 196.9|1807.6093. 72|8.930
Cyanobacte

Mi crocyst.i
Chrysophyt
Emiliani a 1.230]|29
Chromsebi na 1
Eugl enophy
Eutrepti a 34.95]1108.04d29. 70]7. 450

The bolhdepedi es r es pd mosamiypl ecasrdaces @t hhper oduci ng a
abundamlcye one seasomqgpuwliathr onmagx | tmuen seuvimeme r m
thosgme o€Cethemu(ina pelagica, ProrogQgemtrreum
engot ahedughout the year.

During springSket be omenmd scoosft at um, Ni tzschi
delicati ssi ma, HeatDe moda prabdueidq@dat raan g u mn
abundatnie as@gi€er asaul i nneppeolcyggimayrus mini mus,

nitzschioi des
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A number of species burst i Skttewet saaeamansubs
Stephanodi sznud thhaevamamrcihTshpaelcliaessi anidh al pasvasi |
subsal it wao ff@®hraest oc@.rosofcvalnanhdsadtumnathe

cyanob@sdcierbpt oand phyEuBuglpdna | anowii

Bl oommE har mf ul algae (HABs,) whipalmd st aax p arc
fMSFBt the Bl acki$d¢ aorRdmamoan s iomfgatlihgea Is pbel co oens
(i Peorocentrum mini mum, CeratanBseadopriltags cf
del i c 9gtgienxzipady si c all ddemagesy stem, byoxygduaocin
concentratiowmruproniddypermsdd ng t o mass mort e

nectonic organi sms.

Anot her category of hpfAdBatuodxn nal, veu chp daasi edso mo |
aci dot,oyiessor azaspiracids, with tsowinc heaimaec
througdhngothmdn contarmg axrait sems . Il n fact, in a | i:
prepared by | OC/ ItPhtbésBe] sta inm mRemamwmifahi,k®ast a
Amphora coPfseaedoir mzschNia zdsecyghei saad i Usresai nidac a

seri(atemte domprodaOedsphysi s acufikmataa,c R.ci
produberspudat a, ProtdgygesastpitoduypeRecdudianiumm

crasétapaesprodypcers

The ath o bagpa toedruice two forms of toxins, namely
The three genera o0& frreeaschhwantgevrithiiey aBD aabcakb €Seevaa t
among tthikieaonrstojdsh ab aen@a ci | | apoodace ntiacxioncsy saad Inl:
The spheciecyasasei a benthic species that somet.
pl ankton, where, under favorable conditions
to huge dburmdagpmpeeansxsd Gl hiensumemewatobér 200 f f C
densi tgt oo @fcsbel s

Some blooming microal gae species are har mfu
di mestwlytfoni opropionat, a metabolite that IS
(Emi | i ana huxl eyi , Prorocentruent cmi)ni miuwmt &lc
macr ophytseossme asnpdeci es of terrestQhiaarll sagmd alPu

guoted by Moncheva and Krastev, 1997) .

The fact that at tolastBl acak eSe af Rpmd msioann n@ ¢

humarness,ul talngaé rioomxy emts , benéaamwipi fniotdldee diux edlu & etse a
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on this i ssuemoratnedn bdemcaa uyssee spasytanreivems cvalrirliee d
dead somgamown on Romani an beaches.

i B ooms prPRrdourcoecde nbtyr um mi ni mum

P. mi mismwme of the dominant forms in the Rol
seadonm,desoddd he | ast century, resul ting in
The ampdreedsedhi s species, idnurt mmge & heo rssuemmetr |

(197/HN76), exceeded far beyojpudi @ rodatue.t i on of

I n the ®d&0©80¢ HO98® to higher concentrations

guantity in the northwestern waters of t he
magnitude o,t cooalkg®ll acleoomhrus, 15 microal gae w
blm®, having a variable magnitude and durati
densi ¢éce@ersdeRonmatnitame | i tt or al til |l Pt haenm n( Bradne

whose dens8aAbeaaMlasindd!| gndeOmari,ngh ¢ ©ite \al ue e
recorded by a speciTadllpet t he Romani an shore

After 1991 ,t hdadtrme® mepe ¢ ine dahreeo pabimy d diomn dtehre | i s
of hbel oomi ngA snmeei eef species that 780ceddcse de
iI's reduced to seven, PButmifnivmado fd etnlse m,i esmarug
in the pr eRiigplufse dTlehcea dhei g(lPesmi demeg imey7A0Ph | v 9 3
celLl smuch below the producttihveesspepoitent ualk i Id:¢
(Boicenco, 2010) .
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Fi gulrb5e Myletairl y evolution of maxi mum values
mi ni mum, d«20Oi0ng Daé@ expressed as x106 cell s

1997
1998
1999
2001
2002
2003
2004
2005
2006
2007

199

I n t he fiPeR@ @UP. tmiesi MUmd ms di ¥l el sxnecdadcdelkO
t het ewas of Mamai a Baycelort ismhee,l ft heat®epeasci es p:
bl ooms, as domi nant speci eds hmonoasspeaca rhp a&n i bol
characteristic for the intenSkeeahaorgebds ciant ¢ 0
the phytoplankton community, in the yedars af
tot al phapbopdankdeismeafe appearance of monosp
evemtnsd,bnceiemast he proportidbghytfopDiaantkd msn icro mr
Comparatively with the earlier periods, t he
reach up to 40% of total phytoplankton in th
the Bl ack Sea, atet ben®bmagebhhatestoewneal t hi
yet These I mprovemerst st haep peexaprl otiot abtei of nr aogfi leen,v i
(agriculture, fishing andlewvai loipmggad-sibnvcireeta s e

countries.
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SteMaB8roal gae and seagrass

i) Qualitative structure of macroal gal commu
Al gal vegetation is subject to human i mpact
|l ed to major changes over time inioerdeeply

af fsphtyt obent hos qusilntdheettbs et hastmaicomepdeul at ed
following the di sappwasahateeof pppukanhedl bgpe
with fast dearmwdiophmeantwicdyecil eed dlydldigaanlu €d laadsotp h c
Cerami.um

Currently the number of macroal gae species i
i hhes(iOPLuPpaecr ease due to the synergistic ac
deficiency, high | evels of turbidity) and an
dams, hxeacrabvoauri oens) (Bol oga and Sava, 2006) .

I n recent Meéeerse, ilovwewdri ght increase in the
species for thé€ysaosaeier acbaybbatea, (Zost,era no
bubtdht qual i tguawteildyarainwdsedtyshosp por t uni sti c speci

YA
120 L\

100 \\\
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N~ N (o)) i [0} [ee] (2} o Lo o Lo < o © o
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nr.specii bo) bor) o) o o) > o
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Fi gume Phytobenthos qualitative evolution at
decades. Data are reported as number of spec
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Currentl y,r eroaapgmleo cearnat i ons of pePrheynlnlipaplh oalag
which formed considerable stocks t hneotrhteh eprans t

part of the Romanian seasi de.

Al s o, per enaCyadt dosoewwfiad ramh gfar esh bi omass est i m
such mnahse 60s, but i1s in the process of regen
coastal strip Mawvdalgiha sYaena méedcehivee bo medgf iwel
epiphyte fcliata@®dadrnduasaasowith high wet biomass
of up to 3 Cm.stlowed hfar &Pssent |y reported in s
points at d&ptvlas uy.p 19pde8c6i ens (decl i ne was | arg
the yedrRg2122®884 when much @ys ttdi&e ipboaprublaattai oan
C. bos)phwad caf fected (studies shobvegliYae destr

Vama Veche/2 m
Vama Veche/lm
Agigea/3 m

Agigea/2 m

Agigea/ 1 m

W 1971 W 1972

FigdiZe Decline of biomass of Cystoseira popu
1971972.

Al ong the <coas-tValmastVveicpheMamgalei anos@lurogh pr
perenni al wvegteecri esx y ggeomadt i on and higher speci

After applyi-BQR t hEc QQuaAdkixda pHIfRoart i RBomani an sea:
cal culoekhedWat er Framework Directive), whi ch
state of eaeth, sitatcan beasgen that stla®ilbinghe

Mai , where It tvergomgoiodereed|ltogiltemala st atus, f
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Vama Veche, with a goadiocefnotllogi 2alkeygt gpteu £.n
(Cy steo r a &reffolsatea)a fnooeh t i he ecosystemvwsi tthhien t
lac kt mdmom Eforie South and Costilmewetro!l degit ealm
stamhushis area during summhére @relayd s@piperirat gini s
pr e gFeingtl B e

Eforie Sud

Costinesti

Mangalia

2 Mai

Vama Veche

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
valoarea EI-EQR

FigaBe-EQR i ndex value for the stations from

i i)sDri buti onsefhsmaaltoahdaaennual variation

Il bhwa nt er , brown al giareclartte y@ggud a@Et pspt esehbD:

ang. confiescydiode phoanwmetndarair alr abyf al il  uco:¢
( RhodophYltoat)dhnlnds pora pemeci ¢ési Gmi srophyt a)
domi nate the shallow hard substasateramtgénu

ScytosiphometEetadocagpu® deeper wabeescwhdr ei
for their devel opment, Mmamelny & hleowar mvatears o
of thedl pam@itadophdhmhaet omorprhawsa eakarddiaentibby, al
wavest heehdt may e <sdpraonatt hearsd brsfélma@aatni ng .i n t he
Theyriodi thlhhwpat o-@eme odsitsscrognf or t Amom@glde ab gaeh
t hepecies that deveelsmmp@eg iagn(Ciufmi ecl aengta niksi, o nGa.s sr u
di aphataunm i t hamni odueorgmbbeum, abilityheto re
opportuni skiighfgdaracter (
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4 I
2011
2010
2009
= Rhodophyta
2006 = Chlorophyta
2005
> > v < > > <
0 500 1000 1500 2000 2500 3000 3500
biomasa ( /m2)
\- d J
Figa®eDomi nance of oppommeni stic species in
Dr ast i ¢ orfCeydsutcoffsie@mrcas ent ai |l ed the extinction

el astic substrateifenkuslhj8pihmaowh| deval opmehtds
i rregul ari s, Stilophor a rrhi cbadest epCpusy nep|
Der mat ol i t howhiccyhs troesseuilrtaced i n a higher degr ec
essenti al for f intamfdgoraf b diagti ¢ ms epiimbo ng or
(Mgl L er et al ., o0lvebr9i)s. hGestd gscefgals hy er e smpl t ed
depletion, including ichthyofauna.

iii) Macroalgae and other cryptogame communi

The devel opment of machydid @ r tancoa bkmsia taanda < oanfsft a
of the new pwhemwdh Cofnstttaemtat one surfaces we
the area of pe€Cgposnoseti maogdophegeaekeaisaolultyh i n
paot Constant a. Due to c¢clogging and reduced
bl oo mis c aeedhiss peqqwsamtni ti es), seveg adl gsgpe cdiessa pd
gradual | yertfno o smoamddBtals ya pedicell ata, Chondri e
dasyphyl | a,nelP Wyldlacopoikoyr as u b sLtaruarte@n,c i gé ma=a f i L.
coronopus, L. Obnmnd<xaqgfelsspoainecluy Kitlgpderodi is a .

Funded EiDGp &Eani Commi€&sds i on




INTEGRATED REGIONAL MONITORING |IMPLEMENTATION STRATEGY

IN THE

SouTH EuROPEAN SEAS IR'S SES
substrate cpomgwl atgi oersduacfe perenni al species |
devel opment of seasonal Specl ®@eme namdda ivtel d soes a

consi der ed rteexcteineta pypaeta ttéhle Romani 2nMaieaandeCos
In thet Ipilasstr ed al gae had | aLrogmee nd iame @ $ icol nasv e,
Antithamniassocuat abomtwhiheh Romamak e ,alni miota sd fa |
devel opment for fixed al gal macropblye mewvteg et
i ncreasing specifi dMadi nwer pidaosd(ctramaasr al, ¢ plodr 7t 8)
i hmhearly 2000 only as stranded species afteil
Agi gea. Today it forms | ar geo amreta da twsoNstitwveorddarnis
nolitsiian I mportant speciessdroves ha&s marbinet @p
species of invertebaplagdce famrd ffa edi,n gvh iredip rfa ch
al so helps 1 n f impirloyg Wwhiee s upasradrnartiglamslp ¢ ¢ inas
of ficipatestially used in the pharmaceuti cal
be identified intkearad Vechset matt@a,c hweldene® it i ¢
i sf ohi gh quality and all oweddiiltdse nrbe satndrt a tai omr
was reported on the Rahpaamlabbwougbkshandumbet | ¢
species currently sexadeée ngn otn d guep lRroBn/atnio eafnd e
onset of ewhreeospthoircaattiiooon ,of certain species I
ecosystwemhanred coul d | e athsépoe cti hees rtehcaav & royr mefd

associated to these key species.

Stdpndierfdeetct s of eutrophication

Extreme phenomena signaled over the study pe
Duri ng0200006 t he DO extreme vaWwatedef onosd isnrtal
Thus, t he mMmiamudet e6r9mi2ned at t het lsetchrodf t he
MangaBDam (depth 20m, September 2010) . Foll ow
were not Taéapoma&kdaMOdwas foundadtd Swul(ismua f ace,
2007) due to the magnitude of tthhee sbal noeo nsi naen,
hypoxi awveerwecnutrsrTemmuts, on Est ConstanS$Sa tnansec
2009 amwde r2e0 Wooiumdon ebte irnegpor t ed (Fsiigidpee 2001
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SPOETDIIDRDRI I I I T TJ T T TR DXDD DXL O OO OOV = —
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Oxigen dizolvat, uM

\_ = DO, UM ANoxie = HipoXie | -

Fig@be DO mini mun c¢ o R2c0elnlt,r aEtsito nCso,n slt 9a6n4S a .

One of the |tohnweeTs5to 900@1, voablsceerrviendg o mwilsye 2010,

lndept hs. The hpphhebwsasse ned near by the coast w
water column DO exindatoipdgmmafci mat her . The si
matter quantity resultedebfdrby heglal gatd al o
ammonia concentrat iAdintse | s1a,hdu@twierhane ngt davone.
winds wagi mbatrvhd end of Jul y. Thus, t he w
of f sthyboekeng r etphhekasedsbyrioor tiheysthna#lelrow-28r ea (
m)t,hatcodader, moae®xygknndedgpothg sthhwtd epi sodi c
evedrn .| ongdetcerremmse trendoodth tmetwhar iwabimasny c
out |l.i Mdéradk cioonvoseen thriagth i n t-hemwg uwhfeace rlaay i caQ
more proauawvmmgdadg and aut umnwhiTchrErargepexi ci e v
i ntense eutrophieatliasi peryodn thaeumwmed sea:
i hbence of the oxidlceliiveatd an sfuancptoirosn alrhde wa
bal dplcet osynt hebBn es pirroatuicdan oaand mi xi nDO pheno
cont enRomdnitdhre Bl ack Sea waters. iTha&l|l Dantulbe 6
l evel s during the phg$eapbaakt gn teas e/D @ pcaam cnec
bet wethd®5 MO mOong t eirnghdesoaurtd d sni n gv atrrieanbdi loift yt |
to increased temperatgmomaeasl nntihetwawar mcahadmm
are high i n aohledn,s utrife cset rl aatyiefri,catd wms gieii mgg m

and autumn. The hypoxia, extig efmeurmpdeamoanemniny
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warm seasampasaddhascharacter. Tarues,n gtetfhoaunred
phenomenon being more influencreeds by cl i mati c

6. QUALITY ASSURANQBALITY CONTROL & GOOD PRACTICES

The definition of cl eaancend( QApplamnmda bQea lQutay
procedures represent the otr@reénsgr goi héeé gqua
coll ected datthgset akdhbbdgreetthe chance t,o prod
as wermddsals t he navdtrwanlmenttdlar $ nat ET 0osfy st ems an
and temporaheekmbl of i emmavdarracayb Ineli &md or have t
defined cotnhset d psi Dn@c ahnipsriddagteans from t he samp
anywdi s and restitution.

Whil e global monitoring pl antser miisdeadrated oa elcla
may constitute a baselineecédexnypittotagdamtd m
omocal / spesanfd cn eperdess.s uHoewe v et hmeotnh e ofrri anggmeornptear |
bet ween di fferent | ocal aaggel nochiael s  agneanl eyrsai tse. s
organi zation, able to provide commdmamei ndio
straieg@maeger Omnley i tyme.xga nypeh ea np r ott iF-®Ic o uasritd c

demer s al surveysdiaread almoengd yd dedrsdar dneefld Ut heev e n

me mber s .

On a gener al basi s, per f orgmiing ds aampllpirwo gdeed fyo
criteaminat eornnathawnalt balsé spPgeéieededppoosaehes :
t hfeol | @anvaldyt i c al met hod. Hi gfiChqu al iothy IClumsd cmald/ L
coll ected tsheemmpEesngremorey t of tséihmaull wd idesea td e vel o

The wuse of standarde ce gmeamledoldiism { e ndatl iabmalat o
anal yses publ i shed oblya btohraadtaopptivendt thimfetidse | i t er
considered to beedawsecddwictthiecco@maah abtdbtt o agmdn
st alt ®sor at ory s houtlhdatb ec ca@bh/deQ @Gt dgo pprachvsen | P r & v @
their efyartienicyatti gt hregtueahnhbhlyi ratnar canltielrrnaa
exertihaes|l d represent a key laltememmtl i bo at iedn
perfor medoheridnedaiechat or .
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Il ntegrated environment ascaroenictoapenrgatiinovno | avreds
bet ween differ entanssubsjheocutlsd &M Ntihfeo icsilasmged ptla tmet

scal e, at whi ch management deci sions are ma
provi de alnsng httesr m,orl arge scale forecast. It
for scad ) syner gire oo ghbieftfweereenn t mopnuirtpoo s es . Al s

Descriptors require the somesidrer aidhhef f edtha t .

—
=y

rough i ntegration.t Heamlse d h&tr asiaegse,n eag r tcioad Ic
ssibljyomoenietgg siyrveygrsder to share and minin
mmdata acquisitionmaomer i hnhas campawabbgeth
mparabl e assessment wanedr Ehhea sxbyc f iewv atl lueart i o f
osystem health must consider scale depende

t parti al (i .e. referred to a specific ci

-~ T O O O T
c O O O o

orecasts focused omel pegk evahtstehdttoeven

amount of space/ti me, could stildl be rel evar
bet ween gl obal eutrophication of the sea and
Data availabilitystanditietsa oooltleendti hadanr ncagrm r

enviralwerissmentaay gatds tfroengpdst Curngnmo gt of t
met hodsr e quiartsdeerfdentgai | ed bhynsonmatdiiorect obsei
sampl i ng metrhoalcshe sSuaxcfht eanppppr ovi de adequate i
of fshore detail edc amno$re ranbaste notn. i Tsh eu scuoasltlsy asn c
provide detailed informati omn haephproauagchhoeust tohuat
dat | ed daseédncaf or matciadne. nmeetvwh obdrso aadhd met hod:

i nformation adbometnedededesource

Quality assurance and qgual ity control s and
acqui si hbeimmgeocaeeni wtdgly treated in the foll

http://www.gaship.org/
http://www.jcomm.info/index.php?option=com_oe&task=viewGroupRecord&grouplD=295
http://www.pmel.noaa.gov/pubs/PDF/hood3609/hood3609.pdf

Concerning samples collections, samples trea
and controls and data processiinogvsfdoért aniultsr iaern

available at t the tfpol/l/ ovwwiwn g peelmrgi t e:

Concerning taxonomic data (Descriptor D1),
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to the sptehoeb¢ € ct h avfo nii st toegri engt .o f mari ne mamma
seabirds, phytopl ankton, phyt obent hos, fish
approaches due to the spmktiaighe heamwme |l vesul tFu,
met hods orsat echbhbokek(pnigaee.aidathdleceness, sbamp| i ni

that are tadles 6t epataetl met hodol ogi cal probl ems

7. CONCLUDING REMARKS

This Guideline is developed on the basis of the recent literature coltestedrning sampling
cruises, modelandEuropean Project outputs.

The general conclusion is thidte actual knowledge on spatial and temporal assessment and
distributions of variables and indicators the considered Descriptors ot fully described
yet. Mammals, Birds, Reptiles (D1, D4, D6) are poorly representedhane isa general lack
of homogeneous and complete information orr thetual assessmeimescriptors D1, D4, D6
i Phytobenthos and D5Eutrophicatiorshow on a general basis, the heghh sampling efforts

and spatiatoveragen the Mediterranean Sea and Black Sea regions.

Actually a large heterogeneity on the variables and indicators measured for each Descriptor, on
the density of sampling stations and on the frequency of samislirggorted.

Neither the density of stations in the different habitats or water masses to be monitored and
variables measured in each one, nor the sampling frequencies, are equivalent among
Mediterranean countrie$his is the caseven among EU member stat evidenced by the low
correlations among variables and indices used to define the actual asseBsnocentages of
overlap among Descriptors vary among Countries ranfgamg a very low to a good overlap.

D1, D4, D6i Fishhas no overlap with other Dagptors.Fortunately this actual gap is quickly
going to change-or examplen Spain, large Common Fisheries Policy funded survey started
being usedor answering not only Descriptor D3, but also Descriptor D4 and Descriptor D1,
andeven to carry ouhydrographicalsampling and samiplg for contaminants in biota and

sediments, and marine littehathave been usedlang timenow for monitoring seabirds.

The sampling effort (number of sampling stations per square km) used by each Country is

notably different and it is frequently very low for distances from the coastline higher than 1
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NM. In particular, on a general basis, sampling effort tends to be reduced by an order of
magnitude of 10 from 1 NM tb2 NM and of another order of magnitude of 10 from 10 NM to
>12 NM. Variables and indicators used by each Country for each Descriptor are also notably

different with some specific frequencies.

Asaconsequende®, tdhe gapdg hews] dcGRithaded s nessment o
tempor al variability for t hei nwcarmpd keltees. almd
knowl edge on spatial andet enrop carbd byy h artpir ma/ie aa a
of sampling effosts$shandwspatibal pevémolramed i n

c ome neeerott he CoMMSManreist.or i ng

Further mor e, an increase of overl ap among
Descriptor by adlall stolpe,wkE 8 §Cdad lemheiiftggs nt er cal i br

among countries.

A key aspect concerning the Desersisptgr abs idd
i ncorporate and contr ol spahteinali r a@ammhe ntteanhp olr
Assessment , I Qu d lhiet YE cAd :0egs scmd n't and in the
condibDe vingrmmeordi t ori ng progpeammes$ hs haafuldea l vV a

considered variables and indicators.

Re g arpdhiynsg c all oceanographic vaoipabislgiukestfiome
the steady state of the system is unknown, a
It iyst npossi bl eantad ys éladad tot ldétf £ erxecn tuidattney aolr
varliiatby from ahdhagepogemitiegtat e tichatiecatt oansd
di f fer entwihautnmea nn a tnwruacleTdo cghiavheg eas pr acti cal exa
of riverine eimppuwtyshemateamys fdaseewvwy edles s

The maj or pybbpeamnkithonphmoni toring i s t he

met hodol ogi cal and,cadgtvarddd ct ealhna@alppgioaalhes
assessment to cope -swiathi at hevahi @i Itietmyp.or & h
deperydemulitmedn sé mwniadl onment alt hea etf drog ti ;ma kegs at
moni t,orcirnugc i al o peacecil elvlayntt lphhyes i cal | chemi ca
t hatcoarpd ementary to phytoplankton monitorin
proper definition of baseline state (condit:i
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c owsludc c eisrhpull dinjiwe@ & sur es f or e u tano pehxi pcaant siioonn roefd
due to temperature clpargedhi(Eearad ale naéxkp seassis onm )

could represent a threat for increased frequ

Lowed cal es, both spati al and temporal, mu st
effect thr oughs tsaanndpalrpdnigzeamedathotdlse samet gnont h,
|l nci dentthaild yi s al so one of the cruGE&t phebl
Demar chnaatciroonbsasalde on a monitoring adapted to

scal es,h atn wtainayn tcharsoepso g¢tsheeuces occur .

On a gener al basis-sizhd ddhenmet opmagt pbanwehbl
variability aims to reach the following targ

T To select better analeytcitommaxtuoal s vaoi dbff

anthropogenic changes;
T Tl edefynael es A mi mi evteer ptuiscess scal es;

T Tomdvant acgoenosuisdeyr spati al and tempor al sca
i ndicators of T ntereesthsaend atto oadamial es t
Scales are quite differentforedmnmpglead fgeol d&die

bent hic processes occur at very different
1T To consider that -padleeesebes occur at mul ti

T To select adequate indicators for det ect

i nduced changes and demonstrating clear r

T To select proper indicators i mplementing
Bi ol ogi/Aknad | yTsriass t( BAT) concept s, reporting

assessment ;

T To include multiplenoappws amdelaa ynelirdb t ppep f oa
could all ow raeduwdingg ampobrt agheeand met hodol o
f urrtmoeleltohwe prroebdluemmst hi n t he comprehensi on

t he antitchcepaseqgnentes
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Additional recommendations

Re ¢
num

Desci
r

Par am

Recomme
nType

Not es

Gene

Al

Pol i ti ca

The adv-emanagbtsmeatct ures a
boundary management that
production, mediation, tr
scaled ated boundaries may
probl ems that decision ma

t olsve

D5

Chl or @&

Met hodol

I ntegrate monitoring prog
suitablacwdber suas wel | as
to evaluate <critiicnaldeatraeiad
Sel ect methods that all ow
data. Theprusclee odleoisird «lb e r
compamedhe | aboratory angeé

D5

Met hodol

Manage samplt &®o ofdo | LU aobwo rnagt
(i .e. IEPOQ wGuidebandgpdg | e}
and storage.

Perform | aboratory analys
t he maxi mum time indicat e

D5

Met hodol

Col |l ect & admprikesglianss bott
compl etely to avoid gaseqo
mouth with a pressturmmedaé 4
after sampl i ngroldéeshmswrlod
prefeompdmwmed aboratory ang

D5

Si40

Met hodo

Silicates could be readperaa
bottles for sampling.

D5

Di sso
0OXYJdE€

Met hodo

Sel ect methegdedt hapredsaor

D5

Col o
Transp

Met hodo

use oprobhel seasbdd gr € oenp e
the |l aboratory analysis.
| n‘cad i brati on exercises
guanti fication methods f
af fecthoghebypt or 6s errors.

D5

Tur bi

Met hodo

Sel ect methods that all oy
dat a. The -pusoebeofs bbh e éfdrdelf
compamed he | aboratory ana

D5

Temper
Salini

Met hodo

Sel ect methods that all oV
dat a. The -pusoeb eo fs bbe bdel
compamedhe | aboratory ana

10

D1

Phytop
n

Met hodo

Further devel op and i mp
technol ogi cal approached
assessment and adequate n
spatial community variabi
anglenetic) met hods
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ANNEX lig SOME PRACTICAL EXAMPLES ON NATURAL VARIABILITY OF D1, D5,
D6
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underestimated. The same study reports that
hundred kil ometres and are mostly | ocated at
bet ween Oristano, Ajaccio and the Maddal ena
recent research (even i f pracvihrhgavée ndovstaal
not follow set routes Iin subsequent years (B

Thlei fe cycle and dymexmpil as nofngf it yagbleknadssac e
Bl ack Sea (Nankinov, 2001) and hence the tim

i ncludes a significant proportd®h2)f the wor

Studi es on Me®htbémcaneana$hag¢gi evotdehcs ¢tbaama
| arge aggregation (individual numbers) of fc
and autumn, with a countedchumbemoot 2h@foOh:«

breeding population in the Adriatic (Gkornik

A recent study r efAardtoaud nfbar GLha& s B@wicmieisiot ab
decrease in Greece. TR0 dpecdedpdpa®WedBdd 01 1
breeding pairs in 2010 (Saravia Mullin et a
rates evidenced that rats are predating up t
Gull s are predati ng Riappttso cB% dfo ceag g sy apnrde dcahtie
and even adult birds.

| mabllle recent data on spatial and t emplatal v

ardei schesed
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Tabl®ecent available dat ar ioabislpiaty afl orand
seabirdséindicators
CalonectriisScaoipomé dsa Shear water, Common
Spatial wvar Temporal wvari Ref eren
N. indi\ n. a. n. a. 10,000 n. a. n. alBaccetti
N br-eai N a N a N a 14,78193,| Defos et
) P ) ) ) ) ) ) (2010 (201 Cecere et
26,60
173,0| 432,0 173,0((3i’r1502u9b
Ar eal e X (High 4,720, (incub
(ha) feedi| (Low f ¢ 26,60 4(’c7h?i0c Cecere et
resouflresourc/(chie&r rear i
areas
. 640 (m 711 (1 .
Body si: 560 (f{600(fe Becciu et
Puffinus(Yel kowam Shear water, Common n
N. indi \ 46, 00 ( 92, 04( n. a. Der h®,
N. bread 15, 34¢( 30, 50¢ n. a. Der h®,
Ar eal e X ng_h S K ngh_ te
vari abi n.a.| variabi Borg et
(ha)
route rout e
Body si n. a. n. a. n. a.
Phal acrocor ax ar(iMetdottelriradesama rSeasatgisi, Comm
. . 2,000 4,00 . .
N. i ndi\ (Adrial (Adr | n. a. Gkorni k e
N. bread n. a. n. a. n. a
Areal ex n. a n. a n.a
(ha) T T o
Body si : n. a. n. a. n. a.
Larus ayfdadioniiinibs Gull, Common name)
N . i ndi \ n. a. n. a. n. a. n. a.
N br-eali n. a n. a 70900 3000 Saravi a
) P T T (1995 (201¢ 2012
Ar eal e x
(ha) n. a. n. a. n. a. n. a.
Body si : . a. n. a. n. a. n. a.
Notesn.a. = not available.
Funded by the EuDGp&ani Comme®& i on
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|l l LR2pt& IMasri ne Mammal s

Reptil es and Marvien eb emanimmald Bed vedr r anean Sea
i mmemori al . Neverthel ess, an organized dat a
nesting areas Weftorcompptitleedy) aivai hadfldeait eand a
deficiento for the definitionhef Ithhe rMeadi toere
for Conservéat UGN, oRkOMa@d)ur e

The princitmhals @rdad l¢eom endt nhietsoer species i s rela
t heygraeraet mi grators (as well as birds) and n
spatial and tempor al mi gr at i pwist hb & chaeeme na waoidlL
the telemetry approach. Due t o oaf gtehneeirral n alte
variability iIs qguistaentcadeiafl f iacvwali tl atbd ep erdfto@ar mman t

sutrtlke result of biondwmedsualesand human

Reptil es

Avail able dasanaombeeptdtfl| esadasviamudl sy mbere edafi r
neatre in a consi dervaoblluen tagnmOym svhd rekb d ad nar by r i
| UCN, 2012) . Some avaihteapt el elapap wlnatgiemres i &

reported iamntehkxe present

The présancenad | numb@ar eotft aa ndé wd Wwiudermse soty idra®

on the Mediterranean wasastepordir miard, | §i ntaol tFheen
region surrounding the resort town af Bl Al
popul ation substructure with reducédd age Ge efel
Cyprus, Tur kveas aewdi dlesnrcaeedl ( Casal e and Mar ga

therein).

Maj or concCntcraadeattainmmgp fareas are settled al on.
Cyprus awhdi IL&€.bfymytdasgreat concentration of n
Tur key ard g@ypmerdutrst p(: / / www. eur ot urtl e. org/ind:¢

No nesting siteBeramec Weolcyesnema eifla daeha ss esgreci e s
i n the Meadlyle-2o ukRBRaQISEWW. me d a)s.sFeitg2dregc ent and

former distributions are represented (Coll e

Funded EiDGp &Eani Commke@&® i on
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France ~—=Groatia .
~ Monaco- -
. haly
) Corsica :
Spain —y Bulgaria _
= Sardinia : [
: Balearics T P_dbama )
ey ; i Greece. < |
Gibraltar . SIC""’_._' -
5 - . | T
| P - ey
Morocco J Y ; Turkey
Algeria . o) ] =
. o ”'.‘ [ —
Malta = Crete o - o ]
L} e "~ Synal
. . Cyprug e *x=Y
Tunisia™ Mediterranean Sea Fg—"
- ' Lebanon
® Curerta caretta nesting o .
% Chelania mydas nesting Lib * ST Istael
. a
W Careita carefta over-winterin, oy
! ey Egypt
’ Chelonia mydas over-wintering
Figeneeaturtle distribution in the Mediterra
repornhetdhis figure.
10°00'W 0°00" 10°00°E 20°00°E 30°00°E 40°00°E
N ) A
=8 i ; : 5 SRR
£
2.
g
z
g_
Nesting sites
A Former nesting sites of green turtle
z @ Present nesting sites of green turtles
;E,’- A Former nesting sites of loggerhead turtles
3 ® Present nesting sites of loggerhead turtles
Monk seal
- Former distribution
£ mm Present distribution

FigareSeaturtle distribution in the Mediterr
et al ., 2010. Nesting sites for | oggerhead t
respectivelyneatenghei fesméor | oggerhead tur
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| mabllze a summary r el attlheutmbetrhe famwemnsda mage sdrt
for the threepspeentesi nf Meadiptedeanean Sea an

Tabl2Abundance of individuals and nesting sit
Nesting Nesti ng

Speci ¢ Abunda| Mediterrtr i n I(L:CUNCNCO
Sea Bl ack '
C. car Commotin 7,200 /yYyNo nest Endang:¢
C. myd In deg 1,500 /yYyNo nest Endangc¢
D. cor Rar e No nestiiNo nest Critic
Endangc¢

| Fi g2BTeends ofohbbapdanmens in sea andCof nes

caren@a Myekaasr ac€Ctasdl ey and Mar.gari toul i s, 201C

Some intdatasbonngeasonal freqhevweylee®d Cegidz é oc
c ar éatdtag tads ablye and Mar gaThu o ,udluirn 0AR2ZMNEE0T ab o ut
100 speciements per month were recorded fr ol
August to September and <20 specimens per mo
di fferences must be taken intthomoactounihgf @r oag
resul ts. Concerning body si zency hwe9sdczBO0amlda s
669 cm of curvddacarn &pandad IMamgtalhi touli s, 20

Funded he EuDGpE&ani Comme®3 i on
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Long term Recent
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Chelonia mydas

Long term Recent

Albania Increased (S) INncreasing (S)
Algeria*
Bosnia and Herzegovina*
Croatia Decreasing (S)
Cyprus

Region A Stable (N)

Region B Decreased (N,S) Increasing (N)
Egypt Decreased (N,S) Decreasing (S,N)
France
Greece Decreased (N,S) Stable (N)
Israel Decreased (N) Increasing (N)
Italy Decreased (N) Decreasing (S)
L ebanon
Libya
Malta Decreased (N,S)
M onaco*
M ontenegro*
Morocco
Slovenia
Spain
Syria
Tunisia
Turkey

Stable (N)

Decreased (N,S) Stable (N)

Decreasing (S)

Decreased (N,S) Stable (N)

Decreased (N) (&) Increasing (S) (a)

* Countries without a dedicated chapter. Blank spaces: data not available; (a) it is uncertain which species

the information refers to.

FigaBeTempor al trends of

European
Commission

Funded by_The EiDGp &Eani Commke®4 i on
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Mari ne Mammal s

Concernin@3ceatodcecaestsaceans (whales and dol phi

Mediterranean ®&mad aBlhacl $eported are from | L

Regarddoilnpghi ns, Turhset osposedcateulso mmonl y found al on

t he medi t erervaenhehaenf ec oiasstnso over al | esti mate o
t hiasst iemat eads otaxt Oh €0 O hem h&c is Zd piheasus caviegskar k
found in the eastern Ligurian Sea,préfeereraisng
dep water, off shodrhe srBeasnparsd ¢go awdyahedsy. di st r |
the Mediterranean Sea, although mos4i«of-s®quen
Proven- al basi n, northern Al boranalSkwn,tbBeuBaA
Sea ThBelsplicheiss deed pshiicser ed fiendangeredo by

notably reduction obseréd y(femarse .t iTehre Mm% ti T
i n the Medi tSdrernaern d an ceeer uslmeeocailebsa i s particul
Li gurian Sea, Gul f ofthhLei owa,t etrhse DbAel tbwereann tSheea E
t he | beri an Peninsul a. The Western Medi ter
excluding that aof wakeefyrnmaemridamtSdl7, 880 sp

Concerning whBaleaenopteeasapceygrihse srad sutsl y i n deep
from Northeast of the Balearic Islands-to th
LigurianGehtiaof ahdon. l'ts current popul ation
close to 5,000Gadbi tephidhapreipreaispeal |y spreac
Mediterranean Sea (Strait oHFhyGsiebtrearl tmaacsr cAd ébo

widely distributed in the Mediterranean Sea,
year s.
Concerning seal s, sea |ions and walruses |

(Monachus MmMonschhbhe only pinniecdidt esrpreacn eeasn i rnehg
species was once widely and continuously dis
seas, and in the Eastern Atlantic from Moroc
Sea and only a f evwalsownbgp cspouriea tciocansst asl u rsvtirveet ¢ h ¢
The entire MediterraneanmnmriMosnk tSkearn G0 uil mdiiw

into very small colonies that are probably i
comprof®b5BG0 i ndividual s, inhabits the easter
and a few seals stildl seem to use the waters

Funded EiDGp &Eani Commke®3 i on
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i ndi dual s have been from ot her Me

Vi

reported

be
us edsitimgt itchres . a nk wratl kse rtnoo
ng gn
shouwl doelrx f or med sttiomatvicmlndsounder e

Sampling stsampgygieg design shoul d we |l | S

(coastal; of fshor e)

adaptation of monitor. desi to cope wit

Resi dent BTl varcski o$esa t a rugDoed ¢pphrs ensuesmtt

del phi s,Phorctoiecawas p h o(cDooel npah irnesl)i.c tAa summar y

species in

con

of Marine Mammaland nBlIMecdk tSelan bihse arhe3p.or t ed
Tabl3®\bundances of Marine Mammal s n Med:i
| UCN, 2012)
| UCN Congq¢gl UCN Co|
Gr ou Species G:;intdSrn Aléluggliln Medi terr| in Bl ac
(1 UCN, 2 (I UCN,
= Tursiops t 10, 00¢( Absent Vul ner a X
e Zi phius ca Common Absent Data Def X
o Grampus gr Common Absent Data Def X
— Del phi nus Common Absent Endange X
8 Stenella .co/ 117,880 Absent Vul ner a X
Tursiops tru Occasi | <1, 00 X Endangc¢
Del phinus de Occasi Unknow X Vul ner |
Phocoena pho Occasi <10, 00 X Endangc¢
P Bal aenopter 5,000 Absent Vul ner a X
§ Gl obicephal 26D70 Absent Data Def X
Physeter ma( Common Absent Endange X
[ . .
c Monachus mo 600 Ext i ngd Critice Extinj
_ Endange
o
Funded he EuDGpE&ani Commle®& i on
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1 L.3. Pelagishand benthic

Changes in some exploited fish populations
i nterannual, can be driven by anthropogenic
activities or through more indirace cmpAage :
poll ution or essenti al habitats destruction.
ses. Firstly, in addition to the diverse

i bution of the emperasu(depsali hypg, ofh

o
nw u Cc
— o~
—

be taken into account for a proper p o

tification of the study area, ot her f ac

(@)
—

genic vali adtisoms biun i osmatoir seasonal mi gr a

wi | | condition the biomass and structur

0O <K o0 o

-

i be these intraannual variationsbes not

v v O

zed rienvtetmadeder caases and hence designing

<

not only to detect interannual variati o

Il ng programs directed atnoe afni sShe amoanlirteoardiyn

» O v »®» o

o O o

unt some of these aspects, being realize
whol e regjtohni.s Unsf ontobtt echrntagud gghatteo t he ef f ec

—
o O «

riability whenrspmbacaungeasmalk!|l ochgpges in

< <
> 9 9 - O S T o o =TT S

riations in spawning peaks or optimal envi

the hydrodynamic scenario | eading to vari

QO

rgbeyobtained results. However, the afore
Common Fisheries Policy in the Mediterraneal
su@als s aSaridpienat harodusambrchro®@wiciia $incomleds tic are
bottom trawl surveys focusedsoabt hMeekrelau cnc iduesm
mer | uyccarusnullllegpss. )(, covering continent al S
mi ni mize the potential vhrasesopnauséebdbyg s mal
carried out by EU member states, but al so ha
countries (i ee.etMo.r)o.cclohi sTunbhessi des other po
progr ams, comainednawihgs ostatcistics, all ow -
requirements associbhsedbvobobekygyrapbsoru8efblt
D1 requirements in relation to fisheseysMoreo
both directed to demersal and pelagic resour

Funded he EuDGpE&ani Commle@®@si on
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whol e biological communities captured by th
devices for compltéeisetendi endd ¢ dr@mwmit tainedsn mi clr aamk
gears for pelagic, epibenthikgt¢tcwhedbpemakert te
platform for providing i nformati on directly
monitoring needs. Regrtehesdl gamphiengpsact hain
enough to monitor the whole fish communities
ottoms communities, deep benthic communit.i

b
occupying the watars,caclrwmnn ailn fofrf sshhoer evharl ee €
0

nly occasionally sampl ed.
I n any <case, both the results of routine s
i mportant fluctuations occur inombytadbribet

fishingspneesunemany cases fishing effort h &
much Intdhe thah popuilsaugdgedhsabi omasmai htprobl e
t hGcESn relation to 6nkyY pbeul asubhisciaercnpoof

t reesulting | ack of dat a, or the possible bi
sampling methods or inteod@anntutalrppbdonobogecal
t he moniitt ogbhenwghtdl e to disentangle the intere
natur al causes from those induced by anthr

chall enging taskenbéietpuardoifnhdreeheteomwmgl exi

these interannual variati ons. For exampl e, a
moni tored whole popul ation, variations detec
i n gédegraphical di stribution of the speci e
demarcations in which a given species is in

in the Mediterranean Sea t he cthhaen gS&psa niins ht hceo
the theSanmphnehirtd abattaf rSpriacttu s ox@nmadt@dspEict
Thuas ,fyeewar s ago a nor%heanurripgraacdri ensgs i Qad ad fo n i ¢
detectegprenNabuwdgnthiolasf aennd,i buted to gl obal
S. S progptudsati ons were declining in the area
northern parts of Gul f of Lions (Sabates et
regr esSsi amunoarfit @ern areas and a recoSvegmprsand e
popul has ohsen( logplseesrivaesd 2011, 2012, 2013).

Funded he EuDGpE&ani Comme®& i on
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However, t he mor e rel evant fluctuati ons, a i
monitori nGE&wmdl| bheebh cneont, tahrese variations in ¢t}
but those i mportant changes in popul ations
strength produced by natur al environment al C

knowar | dpwhiedneom@umahi ng aentd arle.f,erl)e9mtba syt caseisnc

cited for the Mediterranean Sea. Asedatnhe xamp
climatic variiatthe nssh aram dec Iciine dof amldu XVil h I t
centuries, reflected in the captUuURaewi ecdarand

FromentiLnpezO®@o4nzs8g8l ez and Ruiz Acevedo, 2012

Il nterannual fluctuations in the total abund
p e | asgpi eccsi uecahs sardine and anchovy have al so
Medi terr amed @nd emdi r onment al factorsthMart 2
fact temati romenental ly driven fluctupelagscha
species, they alspop aoaducli matdemersaédl usnoeksn

been detected Medi taenrarl ayreeceadn i (NQu ehtegl as et al

It mu st be pointed out t hat a goowml bgowheéd:

i nteractions is also a key el ement to under
variations in their distribution.
I n conclusion, fish populations monitoring

pri marily desi ganepdr otpoe rc ospter,a ttimhériodcuagtihs d h d fh es d |
heterogeneity of habitats and hence the spa
trying to cover not only neritic areas but a
i mceh case the most adequate sampling technigqg
series of data, sampling protocols should be

through cost/ benefit anal ysirsi.ngFipnraolglrya mst hseh

al ways interpreted considering the whole ti]
natural fluctuations & pednvtilreoinrmemd, s @ sctomkdii ngr
i's crucial, and tlhdatrebaseidctecohogi tal het cddime
environment al changes, including bi ol ogi cal
bi omass, should be promoted.
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1 L.4. Phyto and Zoopl ankton

Mari ne phytopl ankton are, phadtapd et hted i ¢ i vne

continuousl goliuwmhehec whepratrdt eor mo st of the
avail abgeel atgoi c food welMar( Reymdlachkt o0 @&@6). tr
food,asseborgani ¢ matanant egr attuhde@mwg ewdde mi c al (
providing an essenti al ecol ogi cal function f
ocean may influence the functioning of mar i

nutrient cycxpogt. and carbon e

Cloern, &and2®@d®hoeive phytoplankton diversi:t

whereby communities are assembled by selecti

motility, behavior, l'ife cyenals, mbde®,c he me ma
physi ol ogi cal tol erancelshdgand fdedpé&r spali ngn @
phytoplankton diversity and ecosystem inter
relevant to plankton poptutlasihomntdymamirespoh?
cycl es, (3) fast and seidewhi Vver peepedéft) ohurmbu
physical process that selects species on the
all ows s®emd esl gaol tap organic nutrient pool s
(6) speonfic |ife cycles including alternat.

pel agic as an open system where commumarttii e@rs.

Availability of | ight and miner al nutrients
bl ocks for new growth and play cruci al rol es
along with physical ppatésseaes pfespnanti al oand
-bi ogeographic, seasonall99BBantoradt edlc.., (F@&1lC(

Even i f dontarl imottitieattgallf pafoducti on, oceanic a
about 0. 2% omas$ &e(,Fiolkdadti8 )bt RNyt opl ankton bi ol
structured by taxononfiac,trodérssumlc tdii i gf alr &t choed s g i |
di stribution over depaceaoandefi met Bbecoceasussser i |
t he meajforphwt ocpdnanlke eresmoved by aasdarnieatsye o
her bj vimarysported awayi tfesombyrowmnurcdedntosr ( Cebr i
and biomass are thus i n 3 ome ,pwavydtuscet p aorna tnee aes

energy and material fluxkaraodebi smass, mehss
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the same r ediavwaromnisthy p@dBddaoneprakesses acti
the food web (60ver piocaladt dicwetgsiot y) ndpavefl
producti vity,ofanpdelcaogmpco sciotmnounni t i e sVe(rMetryi test

al2002) but compl ementary wuse of resources al

as interspediyf iscpefca eisl iwiatthiioon trophic | evel s
enhance the consistency and stability of suc
and nutrient cycling.

Phytoplankton community copnptolswd yfoinainmnednas feas
primary @meddanergy transf er Tatnmo stphhed i duixr€eSc t |
exchange through a number of traits: taxonom
composition (palatabil ity stuodttdremicnoen stuhmer ¢ Uy
pel Aagewt hi ¢ habBieth3uF @,0o nRIli)t.i ons (

Al t hough phytoplankton diversity is extremel
the marine ecosystem and bi20@®89cdhatmo g amtddIce cb
a number of constrains. On one hand our kno\
l i mited due to both methodol ogi cal constrair
al ., ,t2h0e04e)f fort and expendetafs@tas nbynwgtapeprro
met hods (I,ri2g®a 4eme et eatl .al . , 2013) and mi s ma
the scales of phytoplankton natur al vari abi

Bi odiversity EcdBERB)t emanr@enpetat Onr ntghaeg uoet.h e r t
mechani sms regul ating patterns of phytopl ank
unxepl ored (Gar m€rdimae fot edl a,l . 2 0eRfDf103r)t. tAol beexiptl
fact bchest er mi ne the distribution, community a:
t he macroecol ogi cal and mor phospecies appr

ecophysiology and niche requirements of the

prsent (Smayda, 2011); there are no species
be used as universal indicators and there is
own abundance that is represent aotfi vteh ee neonuvgihr
The insights into the speciation, genetic d

mo |l ec ul aRy nsetaurdsi cens; Hftr naslt.r,2 62108006 ahdi natd to re

the species behaviapmp!l gf acldeseyied icrotnereedtuadnd
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i ngdarmicroecol ogi cal approach.

Litchlman col(l2dddPyespr-basseedappranoadach as an eff
species di versity and commboyi tpy ositdiugg ume c
explanations of why certain species are foun
how traits evolve in response to different s

owing to short geenep @p u loat itamMmersu mnedr sl)ar gma k |

processes | ikely to,iasf fsetcitl |c opnonournliyt yr e2dydnlavnei dc
Litchman KI ausmei er, e2b0008)mssHadARRE uknawmat o

pronounced | mptaent aquwdl ionyy wmt wan species di
ecosystem functioning by their traits (best

(hypoxia conditions and associated benthic s
(chemical bi omedsgstem)fandt mang ¢8&O0Os8ABN, 20
2009) . Ecophysiol ogical flexibility I n HAB
environments and may help maintain nhdiigh ofnist.n

For example, déiTeaedhamns (RiOMt0g srmhdbwed t hat he

grown in | ow N and high Iight gained dominan
grown in |l ow Iight, the tlratied tpa olviiglhtn ga chg ug
and high relative growth rates at | ow | ight)
in better illuminated zones). Zi mmer and Fe
signal s, and the phenwhsesose sspechgs that t he

compoundcksypktawne r ol ecso mmutnhitry roahtguarnarizeasteinccre.
saxitoxim giByitXgpl ankton (genus Al exandri um)

prey choi ceg «ofonhsiugiteers ,orsd gni ficantly i mpact
oceanuoaommes (Kvitelodnd Bretgeff 2@0&opi edat ¢
and mammals al so -medbifvompei makr gt ipdrashi ps, a
casdtes in both Dbenthic and pel agiBcr uemrov iarnodn n

O6Connor., 2005

However genetic shifts in trait values of a
ti mescales (within a singlleongarlo wsienlge cstelaosno,n)a,
by Karedti h@&@&0d7) . Predati on, competition, or ¢

exert sufficient selective edr(ed0s0u7r)e so btsoe rcvaeuds
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decrease (wittdxinci3tOy dafy st)yha ncyanobacterium M
di spl acement of toxic strains by nontoxic st

Lorgerm temperature change i ni toceenadns whaatse rbse eans
to affpkcankbthgm oabunda nScceh o(eRn&thCa4 )d,s omh eamal ogy
anRli chae@9dnmp and shifts in taxq2a@b). cBenpwen
et (al0.10) document t hat wlimplaali edarmbmi nagn hiansc r
taxonomic biodiversity of phytoplankton and
exmpmenof average size reductinomouédg.retsheéseis
t hteot al phytoplankbheer bedmass taler 68d aDIK 8Se a (|
MonchevaO &2 )Asls eosisnmeshitit air ophyl | observations ¢
i nterannual to decadal pohpeopmaokeednmbi be@adgs
strongl g wot keladtee !l i mat e itnedrint edse c |w hneirnega st rl
related to increasi Bgyscsed@dgdWaggestti eagp e hat urn
phytoplankton concentration decline nmreed toc

ecosystems, geochemical c¢cycling, ocean circu

Field cruise resultsB i amddAc bbthe tchlee aprh od fofseyontt sh
fixation of phytoplankton communiti esceaevarn h s
wat® suggesting i ncoeeaascni ndg ftiecnapte roant uwdruees taon g |
t hmdy exacerbate the deB rriankinatailonref(fHacder ,of2(

Mi croal gae exhibit considerabl e prhwytsniod tgi & a
l ight conditions (Gei deRedafmidelLdh Rekahwei, o208 29"
iI's based on the unique stoichiometric propert

resource (light or nut rasenptrsoyt eaicngsu iasnd icohnl onma
N but |l ow in P, whereas growth machinery, S L
(&l kows ki , 2000)ditfthfagr erets up hy tionp ltahnrketeon st r a

2004): O6surviataloi 800 hicegm NMuBRtrai n growt h wh
(low N:P ratio (<10) adapted for exponenti a
Redfield ratio). As environment al conditions
stoi dhriyonceoul d vary over ti me, potentNeally i
fixation by phyt otpd emadtt voali&wB 8 %eest b tnhsé @flloux o
thepkotic zone G&Kpmpande edt adl..,, 100059 ¢e fdrearmotnisdn
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the new producdiii xmatii 9 nf, uefdhti &eer dbhniadihnaonxmo ni um
accounti®éed W of 24eodocttthheoMcaomti nent al shel f s
anal sgaard, 2002) .

A meudletciad asli samdficyBada ppgtoplaokmedi an i ncr eas
per unit TP and TN by a factor of 1.4 and 1.:
and associated recovery scenarios should 1t a
ass@gssihe effeicespohspr e®slat eed)n.sahli.p,s 2(01 4

I n addi tion phytopl ankton bi odiversity, abu
functi on -doofwnb oatnhd thoopt t om up controls (such &
l i ghtr,i emu availability and isttyol icahriedoeneit mtyer & e
to which the Fl @ snpecanCsuedstBitod 1 @ p n et umder, | i 2n0e0 8¢) |
complexity in definition and applisc @ tGiao meafd i
et al ., 2012) and the wultimate need for fill
mechani sms of phytoplankton variability.

The anomalies i n -iktahsee dDamwrmaen filmdw c ddanglr essur

main drievemgareahl thnd seasonal phytopl ankton
variations ea dfhet to adsWadMBthackbaSeal (Vasiliu
Yunev et al ., 2005; Yunev et al ., t2i@0r7es MoInc |

generalized additiaée. mo@éllo)esobkt matnbcopéef bt
(indexed ,byanVlA grazing presosstrelcom|l ghyyavoel a
(Moncheva et al .e,nc200lh)a.tBTilne kehie-sbepermgi ttr end s
the phynobpilamase®,-a chndrpmpihmahmy rel ad ec erl s el )
war m/ cold phases of the winter temperature t
Cold I ntermedi a¢resi byeof fChkdci it & eh @rutnoeemnt s t
edal ., Y20®b,; e20@T7; Shapmirkmedtyaanl .e;t 2010; 2013)

Al ong with the changes in phytopdsanknodnbldoo
reduct iBlnacdknollehae n(uB INBe;alt er ova ett laed .2y0epadr0 0 8 )
Emi | i aniba olhounxsl eeymier ge as a robust signature
each -spmmeg, but the reported underlying co
rat her contradicti mgl adconsditmhgega fistpeermmb-a e ldif &
domi nated bl oom i n -dMamicrha taemdl Wl morhd |arg eA d raitle
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depleted contdhd-domp gguha&aireg pr essuirmi ngnparscaeé
i ntenBi tlybdlobeoyn (Cokaca et al, ,202A06)2.00Bas @d
40 yeatresr mohgt a ared Moklaedgaeams (201bptiweemd ¢
the phosphate content antrabeienzenofheheota
bi omassChuwhiilloeva ) etbaslk d¢ ol2l0é&ebbt ead21091939r epor t ed
di fferentpaptadarmppeamalofdi sctoraisbhuetlifo nv eirnk atbheb @ & 9,
the |l atter relodt aag pted tmh x-2uWhiéealyeeas s e Mawyds o

conditions of the previous year.

The spatial and temporal structures in plank
the igpanee windows of observattiiomc alree anualhy snias

to reveal macroscopic patterns. Organi zing i
attributes, phyl ogenetic diversity, and el e
patterns of natwural wvariability (Li, 2014).
Summari zing, the variability of the plankto
(abiotic and biotic). The ®Dbickteiyc analc Bords gaf
from the gl obal scal e, w ht ehpebsyi cclail maftoi rcc ivnagr,i atbo
structures |like eddies amdniaonaoeée st hdamecabacle

zoopl amet bhndalt omi dgereapeti votnh esrceillllaud bul ence aff e
pr edpmrteoyr encolumdh eanalr apreseperti es sal jruattrgire nmass,:
oxyge@Qammc e nst)r,a taisoewnplela addsu I e g fatf ftelpet merdktt loyni c
communiltry aldeli bi omasgs of the planktonic comm
factsaurchf coaosd di stri but ibgde taemnrdtghaeb un dgmaewt,h and
predahabnmmdul at etAl Ir att keesk locarsit \el a ngkd pwl at i on

dynamics and esstbeucbmmeni t

1T L.5. Phyto and Zoobenthos

Coecniprhgyt obentnladur al fluctuati ons ar e sigr
(temperature and communities), water depth (
Seagrasses cicovetw aboutheO.gl obal ocean, and
ecosyshiehs fwl fil a key role in the coastal
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Duarte (2002) and det ai Iseedh gddeasscsr imeed oiwms ogietnae
0’30 m depth I|ittoral fringes offomdll Xt drmte
seagrasses, although rather i nadkgukaedyt deif
net product i-o15 sj CGibwmwt oD. &which is allocate
bel owground organs. -Brecaluttec aff i o hmeol apgedbet i
|l ow use of seagrass production by herbivore:
carbon, seagrasses store a |l arge fraction of
about 15% of gtehe ncdarhlkeomcsetatmirra I n addi tion, sc¢
24. 3% of their net production to adjacent ec

i mportant trophic |inks with other ecosystel

seagrses perform many other functions in the
T Provision of food for coast al food webs,
T Provision of oxygen to waters and sedi men
T Carbon sequestration from the atmosphere,
T Organic carbon export to adjacent ecosyst
1T Sedi ment stabilization,

T Prevention of sedi ment resuspensi on,

T I mprovement of water transparency,

T Wave attenuati on,

T Shoreline protection,

f Habitat for microbes, i nvertebrates and v
commercially i mportant,

T Trapping and coy.cling of nutrients

Excessiicreableus riirent | oads, both from bhaeur al

occurrence of eutriomp hwatadri oenc ccsoynssteegmse nc(edor a
whi ch produce changes iwatebrl atmnc amdd isnuergétasc e
(Chesgsal ., 2005), zoological, and phytosocio
et al ., 2008; Vi ar ol i et al char®®®Bér i sReil cast |
oxi datedoeoti omr@dimzet i alutddgdenrdt sp h asnwelrpgiams  di
were observedGimsmmangt saludi 281 0rt Fep@&apwi pk
and Wi jgerQhags,2Q0D4; RANMDdnieretanaViSd ruklai, €Lt9 9:
1996; Goo,dmathe Eertarail )ete valdeethictihnii2 sas a key el
pl ants establishment, presence and recoloni z

(Pl us etFurlt.her2ndr3e),. phanerogams actively co
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oxi dation | evel in sediments by spreading th
rhi zosphlensegnSaentd al ., 1982; Peder & bsay settena | . |
turbidity (Mannino and Sar”™, 2006) .

A strong relatitomsoi ptlaenoh@webebbmampowobandhteh
water transparency (al so rialhet dd ttea awaitrer (tPu
1995) . With the exclusion to the erosive |

hydynadnr el ati onshi ps between transparency anc

T bet ween-16 m aonfd depth for very | ow transpe
T bet wg®8nm-2&bndn of depth for | ow transparenc
T betw2®dnm-3dbndn of depth for transparency wa
T I owehr88rb m of depth for very transparency

Abundance (density? a®.f noucnebeeard ooaf issh osottrsi/cm | vy
watdeerpt h in the sampling siteGi rlaiugdht( 1i9n7t7€)n scil

meadows docardisndy of shoots as foll ow:
Clalss Very dense meadow > 700 shoot/ m2Z
Cl &2ss Dense meadow 400 i 700
shoot/ m2;

Cl a3 s Rade meadow 300 7 400
shoot/ m2;

Cl &4ss Very Rade meadow 150 17 300
shoot/ m2;

Cl &bss Semieadow 50150 shoot/ m2

More recenMarytiPer gemmdd Pergent (1994) and Pe
classificati onbdtakt enrga dtenéaimb e c o 0%tthsaht o aatl /I o w
i dentify three typéshomsimelgwdiosvsnomumalllisg tuu e e
(Il ow shoahddeasy(talbmsdrumaledshoot density).

As exampl e, for undisturbé&ds mbéadedads/n atltii 82 On un
depth (nor mal meadbw) axdepBi9dnaslhodérnsne mead
at the same depth disturbed meaddtwsddlarmsd ver
shodarhman <6 1%repetc/tthtve2y meters of depth, for
number o%i ssthetdh@Bed@nor mal meadow)?faonrd ex3T4LPts o

dense meadows. On the contrary, at the same
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me adowsv aslhuodvs 1 ® f s haorod / <4 2s hroeost p encFti invad Ilyy, at 3
of dept hs,t ufrdre dumeiadows, ?he bhemid®n ¢ OB mab
meadow) and 2#249 esbeopti mnal dense meadows.
meadows ar €&, <WlDi Isdhoweryn di sturbeids mppdeapt ar
hi gher5 tmearerz.

Concerbreinnggr st aceedasms al fluctuati ons due t o
reproducti on, and in some cases migrations,
spec¢cihaadcounit bfotbgy and ecol oggl at iSemastom at e
fishery closures used to manage commerci al
consideration when desilgniem@neampl ivmg i pt ogn
fluctuations in recruitlmeqiur witva@&lIngmihstaslseo cti a
Furthermore, becaustehanaarya bmat apcecpul ati on st
|l arval supply and connectivity patterns caus

cycles (sol aar ecmdrvd tiyr)r,tegpudheagrrnsbtuit c rieh it eels s
pat ecnssiaonal but repetitive events (EI ni o)
circulaeiomgr éal} siasi nat gposbegtaken into con
bentpha i essyp @tmpor al trends in fiskRirygrefgudmt i

must also be incorporated in interannual mo n

I 1 L. 6. Bi odiversity

I n a majorCaetetv (210489 etklwever al | spati al and te
species diversity and i debntoidfiiveedhMene jyb eirnc A n e g
Sea. Spati al patterns showed a gener al dec
southeastern regions following a gradient of
to gaps in our knowilkekdgeoofhéeéehe dhnoteaasal enn
Bi odiversity was also generally higher in co
with depth. Temporal trends indicated that o

human driversge$ hnsbobodceaérshan.

Habitat |l oss and degradati on, foll owed by
eutrophication, and the establishment of ali
and affect the greateatl nuimbse omptaxenamece
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i mportance in the future, especially <cli mat
identification of hot spot s highlighted t he
Mediterranean <chélavesthand®&tirmi paotdfi Gi braltar

western African coast, the Adriati c, and t he
endangered, threatened, or vulnerable specie
I nvasi epeaci es, i s endangered as well

I n the Mediterr-as®@anheasnenrtnhwye atderemt of spe
i n most groups of invertebrate species anal:
species in thgioilfaereaeastibegvenselig@dédaespecdi
There was a decreasing gradient from northwe
had gheshirichness, followed by other northw

richness gradient of fish species was more p

a greater richness, and the Adridai iscpapipearp
cel | . Spati al patterns also showed how most
colonized by exotic species. The highest ric
coast .

FiglQde Spmdtitadrns of vertebrate species richn
on super i mpdorsaewdn enxappesr t(excl uding fish speci e
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