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AMBI & M-AMBI
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O BlotIkog 0eiktng AMBI (AZTI Marine Biotic Index) avamtuxénke oto
TEXVOAOYIKO KEVTIPO AZTI tng lomaviag (Borja et al. 2000) kat
Baociletal oto povteAo twy Pearson & Rosenberg (1978)

*O M-AMBI eival moAupetplkni popyn tou AMBI (Muxika et al. 2007):
amoTeEAEL cUVOEDN TWV TIHWY Tou AMBI, Tou TAoUTOU 1wV Kal Tou
delKTN ToIKIAOTNTAC ToUu Shannon

*Ot AMBI kat M-AMBI agpopouv ota mapdKTla Katl HETaBatika udatika
owpata Kat umroAoyilovtal amo osdopEva agboviag tng BevOIKAG
pakpomavidag paAakoU UTTOCTPWHATOC
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*O AMBI £xel uloBetnBei ota mAaiola tng WFD wc¢ eBvikn pebodoAoyia
yla ta mapdaktia udata otn MaAAia

*O M-AMBI €xet uloBetnBei ota mAaiola tng WFD w¢ €BvIkn
pnebodoAoyia yia ta mapdaktia udata o€ ItaAia kat ZAoBevia

[l TOV UTTOAOYIOHO TWV TIHWYV TwV OsIKTwyY AMBI kat M-AMBI
XPNOLUOTIOIOUHE TO £LOIKO AOYIOHIKO AMBI Ttou AZTI

*H Baon dedopevwyv tou AMBI repldapBavel onpepa (Ekdoon
NogpBpiou 2014) kovta ota 8000 taxa BloKolvoTNTwWY HAaAakou
UTTOOTPWHATOC O€ TTApAKTIa BaAdoola Kat UpdApupa olkoocuoTthpatd
amo tn B. ©@dAacoca pexpl tn Meocoyelo, tn B. kat N. Apepikn, tnv Acia
K.d.
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Ta pakpoBevOIKa aocTovouAa pmopouv va SlakplBouyv oe 5 opddec,
avaloyda pE TNV eualcbnoia toug otnv opyavikn pumavon:

Group I: Species very sensitive to organic enrichment and present under unpolluted conditions (initial
state).

Group lI: Species indifferent to enrichment, always present in low densities with non-significant
variations with time (from initial state, to slight unbalance).

Group llI: Species tolerant to excess organic matter enrichment. These species may occur under
normal conditions, but their populations are stimulated by organic enrichment (slight unbalanced
situations).

Group IV: Second-order opportunistic species (slight to pronounced unbalanced situations). Mainly
small sized polychaetes: subsurface deposit-feeders, such as cirratulids.

Group V: First-order opportunistic species (pronounced unbalanced situations). These are deposit-

feeders, which proliferate in reduced sediments.
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Ot Borja et al. (2000) mpotetvay £va Osiktn, Tov AMBI, mou mmaipvel
OUVEXEIC TIHEG oTo Oldaotnua [0, 6] kat Ttnv TN 7 o€ “alwikEg
ouvOnkeg”:

AMBI = {(0*%Gl) + (1.5*%Gll) + (3*%Glll) + (4.5*%GIV) + (6*%GV)}/100
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‘Opla KAAcewv 0LKOAOYIKNG Tolotntag (AMBI)

AMBI index EQR value

High 12<AMBI <0 >083-1
Good 3.2<AMBI <32 >053-075
Moderate 5<AMBI< 32 >039-053
Poor 5<AMBI <6 >0.21-039
Bad >6 <0.21

Simboura & Reizopoulou 2008

AMBI (EQR) = 1 - (AMBI / 7)
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O AMBI €ival duvato va odnynoetl o AavBacpevn taglvopnon tng
KATAOTAONC OLKOAOYIKNG TTOLOTNTAC OE TTEPITTWOELS OTTWG:

*Ta E0WTEPIKA, XAUNANG aAaToTNTAC TUNHATA EKBOALKWV
OUCTNUATWY

[Teploxeg pe @uolkn mieon (m.X. inUa PUOLKA EPTTAOUTIOHEVO OF
OpPYAaVIKN UAN), OTIOU TA «EUKALPLAKA~» €i0n €lval (PUGIOAOYLKO va
EXOUV AUENPEVEC a@BovVieg
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To mpoavagepBEY peloveKkTnua tou AMBI 06nynoe otnyv tpomotmoinon
TOU Kdl GTNV EMIVONGCN ToU TTOAUHETPIKOU AMBI, tou M-AMBI (Muxika et

al. 2007):
Aoylopiko AMBI tou AZTI
AMBI
|'|7\00t9§ S \ Factor analysis M-AMBI
EL0WV Discriminant analysis
Asiktng /

TOLKIAOTNTAC

Shannon

O M-AMBI mraipvel Tipeg amo 0 £wg 1, omwg mpoBAEmeTal yla tov EQR

amo tn WFD
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Katda tov umoAoyilopo tou M-AMBI amo to €101KO AoyLopIKO tou AZTI mpeEmel va
000UV TIHEC Yia AMBI, mAoUTO £10wV Kal Osiktn MoIKIAOTNTAG Tou Shannon yila
KAKN Kal UPnAn Kataotaon olKOAOYLKNG TTOLOTNTAG, OTTWE Ol TAPAKATW:

TWEC Yia ouvOnKeg ava@opdc yida tov TUTo udatikoU GwHATOC UTTO HEAETN

UWNAY 0 120*/40** B*/5%*

KAKnN 6 0 0
Simboura & Reizopoulou 2008

*UIKTO uTmooTpwa: KAdopa tAuoapyidou < 80%
**AAOTTWOEC UTTOOTPWHA: KAaopa tAuoapyiAou > 80%
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‘Opla KAGocewv 0lKOAOYIKNG TTolotntag (M-AMBI)

M-AMBI
High >0.83-1.00
Good >0.62-0.83
Moderate >0.41-0.62
Poor >0.20-041
Bad <0.20

Simboura & Reizopoulou 2008
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BENTIX
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*O Blotikog 0eiktng BENTIX avamtuxOnke oto EAKEGE (Simboura &
Zenetos 2002)

O BENTIX givat Blotikog 0eiktng Kaboplopou tnG OLKOAOYLKNG
KATAOTAONC TAPAKTIWY KAl HETABATIKWY UOATIKWY CWHATWY Kdl
utmoAoyiletat amo dedopéva agboviac tng BevOIKAG pakpomavidag
HAaAaKoU UTTOCTPWHATOC

*O BENTIX yevika £xel BEATIOTN AEITOUPYLIKOTNTA OTA TAPAKTIA
OALYOTPOWLIKA cuotnpata tng AvatoAlkng Mecoyeiou Kal agpopd o€
BevOIKA evOLAITAPATA XWPIC PUTIKA KAAUWYN N apatl KAAuyn

*O BENTIX dev GouAcuel yia tnv mavida twv pllwpdtwy tng Posidonia
(XupToupa, TPOOC. EMIK.)

*O BENTIX Baociletal oto povteAo twv Pearson & Rosenberg (1978)

0 BENTIX £xel mpotaBei yla utobetnon ota mAaiola tng WFD wg
eOvIKN peBodoAoyia yia ta mapaktia udata otnv EAAada kat Kumpo
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[ld TOV UTTOAOYIOHO TWV TIHWYV TwV OEIKTwY AMBI kat M-AMBI
XPNOIHOTIOIOUHE TO £10IKO AoYLopIKO Tou EAKEOE (add-on yia MS Excel
2007)

*H Baon 6edopévwy tou BENTIX 1.1 meptAapBavet 1250 taxa
BLOKOLVOTATWY HAAAKOU UTTOCTPWHATOC OE TTAPAKTIA BaAdoola Kal
U@AaApupa otkoouotnpata tng EAAadag kat tng Kumpou
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YUPpwva pe toug Simboura & Zenetos (2002), ta pakpoBevOika
aocmovOuAa Tng Mecoyeiou pmmopouv va dlakplBouv o€ 3 opadeg,
avaloya pE TNV eualcbnoia toug otnv opyavikn pumavon:

EGI Eién moAU evaiodnta kat €idn adiapopa otnv opyavikn puravon

EGII Eiébn aviektika otnv opyavikn puravon, n agpdovia toug avédvel o
OUVINKEG EAQPPLAC OPYAVIKNG PUTTALVONG

EGIIl  Eukaipiaka €idn npwtng kot 6eutepn¢ taénc (cuvlnkes eEAappLac -
£vVTOoVvn¢ opyavikng punavong)

BENTIX AMBI & M-AMBI

EGI EGI+EGII
EGII EGIII
EGIII EGIV+EGV
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*2NUEPA, Yld TOV UTTOAOYLOHO Tou BENTIX ta pakpoBevOika
aocmovOuAa taélvopouvtal o€ 2 opadeg, avaloya HE TNV euatcdnoia
TOUC OTNV Opyavikn pumavon:

GS EvaioO9nta €ibn EGI
GT AvOektika €ibn EGII+EGIII

*O BENTIX otnv apxtkn tou pop@n umoAoyiletal amo tov TUTo:
BENTIX = {6*%EGI+2*(%EGII+%EGIII)}/100
2Nuepa, o BENTIX umoAoyiletal amo tov tuTo:
BENTIX = {6*%GS+2*%GT}/100

O BENTIX maipvel ouvexeig TIpEG oto dlaotnya [2, 6] kat tnv tun 0 o€
alwIKEG OUVONKEC
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‘Opla kAdoswv olkoAoylkng molotntag (BENTIX)

Aaomrwoeg
uTTooTpWHa**
MiKTO
umooTpWHa*
Bentix
(modified
. . scale)
High 45 < Bentix < 6 >075-1
Good 35<Bentix<45  >058-075 >0.67
Moderate 25 < Bentix <35 >042-058 0.50-0.67
Poor 2 < Bentix < 2.5 >035-042
Bad 0 <035 0.42-0.50
Simboura & Reizopoulou 2008 0<3 33_30‘42

BENTIX (EQR) = BENTIX / 6

*UIKTO uTmooTpwa: KAdopa tAuoapyidou < 80%
**AAOTTWOEC UTTOOTPWHA: KAaopa tAuoapyiAou > 80%
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BOPA
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O Biotikog deiktng BOPA (Dauvin & Ruellet, 2007) BaciotnKke otn
ueAETN Twv Gomez-Gesteira and Dauvin (2000) ywa tnv
ATTOTEAECHATIKOTNTA TOU AOYOU EUKALPlAKA £i0n MoAuXaitwyv/idn
ap@UTodwWV TNV avayvwplon TEPIOTATIKWY BaAdcolag pumavong
amo meETPEAALOELON.

Ma to deiktn BOPA, ta sukaiplakd €i0n moAuxaitwy eival avOekTIkd,
adlagopa n euvoouvtdl amo AlATAPAXEC KAl Ta apgimoda (EKTOC Tou
YEVOUC Jassa) €lval euaioctnta ce mepIBAANOVTIKEG TILECELC.

O Blotikog deiktng BOPA £xel mpotaBei yia xprion ota mAaiold tng
WFD otnv lomavia (Valencia, Murcia kat Andalusia).



WEFD - BevOikoi Biotikol O€iKTec |l

Ot tipeg Tou Oeiktn BOPA umtoAoyilovtal amo ta dsdopeva agboviag tTwv
€10WV, XpNOIPOTIOLWVTAG TOV akoAoubo tuto:

BOPA = log ((faff— 1) + 1)

‘Omou fp €ival N CUXVOTNTA TWV EUKAIPLAKWY E10WV TTOAUXAITWY Kal fa
glval n ouxvotnta Twv 10wV TWV aP@LTodwV (EKTOC TOU YEVOUG Jassa).

Eukailplakd €i0n moAuxaitwyv: olkoAoyIKEG opadeg eldwv EGIV + EGV
oUpwva pe 0siktn AMBI/M-AMBI

O deiktng BOPA maipvel tipeg petasu 0 (otav fp = 0) kat 0.30103 (otav
fa =0).
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‘Opla kKAdoewv olkoAoylkng molotntag (BOPA)

BOPA index EQR value

High 0 < BOPA < 0.045 >085-1
Good 0.045 < BOPA < 0.139 > 0.54 - 085
Moderate 0.139 < BOPA < 0.193 > 0.36 - 0.54
Poor 0.193 < BOPA < 0.267 >0.11-036
Bad 0.267 < BOPA < 0.301 <011

EQR (BOPA) = 1 - (BOPA/0.30103)
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EEI
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0 Blotikog deiktng Ecological Evaluation index (EEl) avamtuxbnke amo
touc Orfanidis et al. (2001)

O EEI gival Blotikog 0£lKTNG KaBoplopou TNG OIKOAOYIKNG KATACTACNG
TAPAKTIWY KAl HETABATIKWY UOATIKWY owHAatwV Kal Baciletal o€
OeO0PEVA KAAUWNC HAOKPOPUKWY KAl AYYEIOCTTEPHWY
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O EEI Baoiletal otn yvwon pag otl:

*YnmoBabulopéva Baldooia meptBaArlovta xapaktnpilovral amo

gTnola €i0n, pe upnAoug pubpoug auénong (Tapaywylkotnta) Kat
avamapaywylko SUVAPIKO

*Mn putracpEva mepIBAAAOVTA Kuplapxouvtdl amo MOAUETH €i0n, e
XxapnAoug puBbpouc auénong Kat avamapaywylko OUVAPLKO

O EEI exel mpotabel yia ulobetnon ota mAaiota tng WFD w¢ €0vikn
pnebodoAoyia yia ta mapdaktia udata otnv EAAGda, Kumpo kat XAoBevia

(MED-GIG 2009) kat yia ta petaBatika udata otnv EAAada (MED-GIG
2010c)
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BiBAloypa@ika OedoPEVA YA AEITOUPYLKEG OPAOEC KAl OLKOAOYIKEC
OTPATNYIKEC HAOKPOPUKWY KAl AYYELOCTIEPHWV:

Ecological Functional External morphology Internal anatomy Productivity Longevity Growth Strategies  Genera
State Group form group (Succession) (sensu Grime)
II A. Sheet-Group Thin tubular and Uncorticated, High Annuals Ruderal Ulva, Enteromorpha,
sheet like (foliose) one-several cells thick (Opportunistic) Scytosiphon (erect
phase), Dictyota
II B.Filamentous- Delicately branched  Uniseriate, multiseriate High Annuals Ruderal Cyanophyceae,
Group (filamentous) or lightly corticated (Opportunistic) Chaetomorpha,
Cladophora,
Polysiphonia, Ceramium,
Spyridia
II C. Coarsely Coarsely branched Corticated Species Annuals Stress-tolerant- Acanthophora,
Branched- upright specific (Mid- Ruderal or Stress-  Caulerpa, Chordaria,
Group successional) tolerant- Gracilaria, Laurencia,
Competitors Liagora
I D. Thick Thick blades Differentiated, heavily =~ Low Perennials Competitors Cystoseira, Chondrus,
Leathery-Group and branches corticated thick walled (Late-successional) Fucus, Laminaria,
Padina, Sargassum,
Udotea
I E. Jointed Articulated, Calcified genicula, Low Perennials Competitors Amphiroa, Corralina,
Calcareous- calcareous, upright flexible intergenicula (Late-successional) Galaxaura, Halimeda,
Group Jania
I F. Crustose- Epilithic, prostrate,  Calcified or uncalcified Low Perennials Competitors Hydrolithon,
Group encrusting parallel cell rows (Late-successional ) Lithothamnion,
Peyssonnelia, Porolithon
I G. Seagrasses  Highly differentiated  Hghly differentiated Low Perennials Stress-tolerant Cymodocea, Posidonia,
from foliose to (epidermis, mesophyll, (Pioneers to late- Ruppia
cylindrical (Leafs, vascular system) successional)
rhizomes, roots,
flowers, fruits)
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Ta BiBAloypa@ika 0edoPEVA YIA AEITOUPYIKEC
OHAOEC KAl OLKOAOYLIKEG OTPATNYLKEG
HAKPOWPUKWY KAl ayYELOOTIEPHWY aglomolouvtal
yla TNV Katataén twv e10wv o€ U0 OPAdEC :

OpAdEC OIKOAOYIKNG O1KoAoYIKN
KAtaotaong Kataotaon
ESGI (late-successional species) Mn vrnoBaBuiousvn

ESGII (opportunistic species) YnoBaduiouevn

[MpOKATAPKTIKA KATATAEN YEVWYV HAKPOPUKWY /
tn¢ EAAadacg o ESG (Orfanidis et al. 2003)

Genus

ESG

Acetabularia
Acanthophora®
Amphiroa
Anadyomene
Antithamnion
Bryopsis
Calithamnion
Caulerpa
Ceramium
Chaetomorpha
Champia®
Chondria®
Cladophora
Codium
Colpomenia
Corallina
Cystoseira
Dasya
Dermatolithon
Dictyopreris
Dictyota
Ectocarpus
Enteromorpha
Erithrotrichia
Flabellia
Fosliella
Gelidiella®
Gelidium®
Gigartina®
Gonyotrichum
Gracilaria®
Griffithsia
Halimeda
Halopteris®
Herposiphonia
Hypnea®

Jania
Laurencia®
Lithothamnion
Lomentaria®
Lophosiphonia
Padina
Petalonia
Peyssonelia
Polysiphonia
Pseudochlorodesmis
Sargassum
Scytosiphon
Spermothamnion
Sphacelaria®
Taconia

Ulva

Valonia®

| HER"THRERTRART R R R R R R TR R R R TR R TR IR R R R R R R R R
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ESG | ESG I
- Thick leathery, jointed )\slTOUleKES - Sheet filamentous
calcareous, crustose UOP(PO?\OYlKEQ coarsely branched
groups opadeg groups N
- Low productivity , - High productivity
- Perennials OLKOAOYIKEG - Annuals
- Competitors OTPATNYIKEG - Ruderals
e.g. Cystoseira, e.g. Ulva,
Corralina, Hydolithon Cladophora,

Enteromorpha
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O EEl maipvel TI¢ O1aKPITEC TIPEC 2, 4, 6, 8, 10:
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Touristic area

Municipal & Industrial
waste water

Ll = —

TW = Transitional Water
. WB = Water Body

The mean absolute coverage (%) of ESG | and Il of samples in the sites 1, 2 and 3 of WB A was: site 1 (140 and
20), site 2 (70 and 25) and site 3 (80 and 50). This corresponds to high (EEI 10), high (EEI 10), and good (EEI 8)
ESCs for areas covering 20, 40 and 40% of WBs coastline, respectively. EEI for whole WB is: EEI = (10 x 0.2) +
(10x0.4)+(8x0.4) =2+ 4+ 3.2=9.2, which corresponds to High ESC.
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“Opla KAAoEwV KAataotaong olkoAoYIKNG TTolotntag o€ (UYIOHEVEC
TEC EEl kat EEI EQR (Orfanidis et al. 2003):

Khdon _|EEI _|EEIEQR _

vgnAi  (8,10] (0.75, 1]
KaAn (6,8] (0.5,0.75]
MHETPL (4,6] (0.25,0.5]
eAdeutiic  (2,4] (0, 0.25]
Kakn 2 0

Ot TIpEC Tou EEI EQR mpokumtouv amo Ti¢ TipéEC EEl cuppwva pe tov
TuTIO:

EEI EQR = 1.25*(EEI/RC)-0.5, RC=10
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ISD
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0O Blotikog 0eiktng Index of Size Distribution (ISD) avamtuxbnke amo
Toug Reizopoulou and Nikolaidou (2007)

*0O ISD eival Blotikog 0&ikTnNG KabBoplopou TNG OLKOAOYLKNG KATAGTACNG
AlpvoBaAacowy (HetaBatika udata) Kat TPOKUTTEL amo Os00UEVA
owpatikou peyeboucg (Blopalacg) Twv edwv Tng BeEVOIKAG
pakpotavidag

0 ISD Baocilstal otn yvwon 0Tl To HECO CWHATIKO peyedog (Blopala)
TWV ATOHWYV TNG BEVOIKNG pakpoTmavidag ival HELWHPEVO O€
putTtacpeveg eploxeg (Pearson & Rosenberg 1978)

0 ISD exel mpotadei yia viobetnon ota mAaiota tng WFD wg eBvikn
pnebodoAoyia yia ta pyetaBatika vdata otnv EAAada (MED-GIG 2010b)
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O ISD eival icog pe To PETPO TNG ACUMPMETPIAC (skewness) Twv
KAUTTUAWY KATAVOHNRG CUXVOTATWY TwY BApwy TwV ATOHWY TNG
BevBIKNG pakpomravidag avd YEWHETPIKN KAACN CWHATIKOU PHEYEBOUC
(Blopadag)

ApvVNTIKN QOUPPETPIA TNG KAPTMUANG  OETIKN QCUPMETPIa TNG KAUTUANG

A A

A\ 4
Y

Negative Skew Positive Skew

KupltapxoUv peyaAutepou KuplapxoUv PIKpOTEPOU
owHatikou peyEBoug dtopa owHatikou peyEBoug dtopa
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O ISD eival icog pe To PETPO TNG ACUMPMETPIAC (skewness) Twv
KAUTTUAWY KATAVOHNRG CUXVOTATWY TwY BApwy TwV ATOHWY TNG
BevBIKNG pakpomravidag avd YEWHETPIKN KAACN CWHATIKOU PHEYEBOUC
(Blopadag)

Ot €ka TTPWTOL OPOL YEWHETPIKAG TPoOOOoU e AOYO g = 2 Kal TPwTo 6po a =1 :

a=a*q" 1 2 4 8 16 32 64 128 256 512

O1 TpEig TPWTEC YEWHETPLIKEG KAAOELG CWHATIKOU PEYEBOUG:

MlewpeTpIkn KAGon peyédoug Meyé€Bn

| 0.1 mg

To péyebog

I 0.2-0.3mg 6llT7\C[0lC'(<’ETGl ano
TN pla KAdon otnv

Il 0.4-0.7 mg GaAAN
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O ISD eival icog pe To PETPO TNG ACUHMETPIAC (Skewness) Twv
KAUTTUAWY KATAVOHNRG CUXVOTATWY TwY BApwy TwV ATOHWY TNG
BevBIKNG pakpomavidag

Tsopeli Vivari Papas

]].ll.n_u.[L.n.- ’I.“JI 1 ‘I_\
\ Kuplapxia pikpou

» CwWHAtikou PeyEBoUG
ATOHWY OE CUVONKEC

' — opYavIKNg putraveng

(ave€dptnta amo tnv

annalllafa.. "”u 1 e / EMOXI) TOU XpOVOU)

LS

Geometric size (biomass) classes

spring

summer

| T ——

% individuals

autumn

wintar

o8 &8 8 8

4 i i

-
au€avopevn opyavikn pumavon



WEFD - BevOikoi Biotikol O€iKTec |l

‘Opla KAAoEwV Kataotaong olKOAOYIKNG Tolotntag o€ TIpEC ISD kat ISD
EQR (Reizopoulou & Nikolaidou 2007):

EcoQ ISD EQR
High -1<ISD <1 1
Good 1<1ISD <2 0.60
Moderate 2<ISD <3 0.39
Poor 3<ISD <4 0.20

Bad Azoic conditions 0




WFD - BevOikoi Blotikoi 0€ikteg Il

BiBAloypagpia
Papers:

Borja, A., J. Franco, V. Pérez, 2000. A marine biotic index to establish the ecological quality of soft
bottom benthos within European estuarine and coastal environments. Marine Pollution Bulletin,
40(12): 1100-1114.

Borja, A., |. Muxika, 2005. Guidelines for the use of AMBI (AZTI’s marine biotic index) in the
assessment of the benthic ecological quality. Marine Pollution Bulletin, 50: 787-789.

Borja, A., A.B. Josefson, A. Miles, |. Muxika, F. Olsgard, G. Phillips, J.G. Rodriguez, B. Rygg, 2007. An
approach to the intercalibration of benthic ecological status assessment in the North Atlantic

ecoregion, according to the European Water Framework Directive. Marine Pollution Bulletin, 55: 42-
52.

Borja, A., J. Mader, |. Muxika, J.G. Rodriguez, J. Bald, 2008. Using M-AMBI in assessing benthic quality

within the Water Framework Directive: some remarks and recommendations. Marine Pollution Bulletin,
56: 1377-1379.

Gibson, G.R., Bowman, M.L., Gerritsen, J. & B.D. Snyder, 2000. Estuarine and coastal waters:
Bioassessment and biocriteria technical guidance, EPA 822-B-00-024. U.S. Environmental Protection
Agency, Office of Water, Washington DC.

Hily, C., 1984. Variabilité de la macrofaune benthique dans les milieux hypertrophiques de la Rade de
Brest. Thése de Doctorat d’Etat, Univ. Bretagne Occidentale. Vol. 1, 359 pp, Vol. 2, 337 pp.



WFD - BevOikoi Blotikoli 0€ikteg |l

Dauvin, J.C. & Ruellet, T., 2007. Polychaete/amphipod ratio revisited: Implementation of the Water
Framework Directive in European marine waters. Marine Pollution Bulletin 55, 215-224.

Gomez Gesteira, L. & Dauvin, J.C., 2000. Amphipods are good bioindicators of the impact of oil spills on
soft-bottom macrobenthic communities. Marine Pollution Bulletin 40, 1017-1027.

Muxika, 1., A. Borja, J. Bald, 2007. Using historical data, expert judgement and multivariate analysis in
assessing reference conditions and benthic ecological status, according to the European Water
Framework Directive, Marine Pollution Bulletin, 55: 16-29.

Orfanidis, S., Panayotidis, P. & N. Stamatis, 2001. Ecological evaluation of transitional and coastal
waters: A marine benthic macrophytes-based model. Mediterranean Marine Science 2 (2): 45-65.

Orfanidis, S., Panayotidis, P. & N. Stamatis, 2003. An insight to the ecological evaluation index (EEI).
Ecological Indicators 3 (1): 27-33.

Pearson, T. & R. Rosenberg, 1978. Macrobenthic succession in relation to organic enrichment and
pollution of the marine environment. Oceanography and Marine Biology Annual Review, 16: 229 - 311.

Reizopoulou , S. & A. Nikolaidou , 2007. Index of size distribution (ISD): a method of quality assessment
for coastal lagoons. Hydrobiologia 577: 141-149.

Simboura, N. & A. Zenetos, 2002. Benthic indicators to use in ecological quality classification of
Mediterranean soft bottom marine ecosystems, including a new biotic index. Mediterranean Marine
Science 3/2:77-111.

Simboura, N. & S. Reizopoulou, 2008. An intercalibration of classification metrics of benthic
macroinvertebrates in coastal and transitional ecosystems of the Eastern Mediterranean ecoregion
(Greece). Marine Pollution Bulletin, 56:116-126.



WEFD - BevOikoi Biotikol O€iKTec |l

Reviews:

Magni, P., Hyland, J., Manzella, G., Rumohr, H., Viaroli, P. & Zenetos A. (Eds.) (2004). Proceedings of
the Workshop "Indicators of Stress in the Marine Benthos", Torregrande-Oristano, Italy, 8-9 October
2004, Paris, UNESCO/10C, IMC. I0C Workshop Reports 195, 46 pp.

Ponti, M., Pinna, M., Vadrucci, M.R. & Orfanidis, S. (2006). Biotic indices of transitional ecosystem
health. TWReferenceNET - EU INTERREG I11B - CADSES PROJECT 3B073. Di.S.Te.B.A., University of
Lecce, Lecce, 68 pp.

UNEP/MAP/MED POL (2004). Guidelines for the development of ecological status and stress reduction
indicators for the Mediterranean region. MAP Technical Reports Series No. 154, UNEP/MAP, Athens, 85

PP



WEFD - BevOikoi Biotikol O€iKTec |l

Web sites:

AMBI: http://ambi.azti.es/
BENTIX: http://www.hcmr.gr/en/the-bentix-index/



http://ambi.azti.es/
http://www.hcmr.gr/en/the-bentix-index/

