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1.

Uvod

8 OHGLWHUDQX DOLriha SRUBDIXDMXKHGOpPNMQH UD]JOLNH
UD]OLpLWLP VWDQLAWLPD LQIUDOLWRUDOD /D OHVD L VXU
RGUHYHQL QMLKRYL UD]JYRMQL VWDGLML tuS RrvhAcOM XM X VL
naseljima morske cvjetnice posidonijeP¢sidonia oceanica(L.) Delile) te zajednici
LQIUDOLWRUDOQLK DOJD *XLGHWWL 6DVWDY L WLS
UDJ]QROLNRVW VWDQL&A&WD MHGQ Lp X XQ RGVarGkivy QdirkaniikiuP EH Q L N
populacijariba *X LGHWWL L VXU 6WUXNWXUDOQR VORAHQLNM
KUDQH L SUXabMX SRWHQFLMDOQD PMHVWD ]D VNORQLAaAW
PRVOMHGLPQR VX WIVNVMD WWEHURN X B USRAHDN sSUM2ZO@L QNL *DUF

8VOLMHG YLVRNRJ ULERORYQRJ SULWLVND SRVOMHGC
smanjenja ribljeg fonda diljem svijeta. Posljedicatoga$eR YHUD QD SRWUHED ]D XVSF
PRUVNLKIHPREWUXH®RD X V YaikdicRipaxiYajegMipravljanja ribarstvom
(Guidetti i sur. 2014). Sve to potaknulo je razvof BEHVWUXNWLYQLK PHWRGD X
VWDQMD ELRUD]J]QROLNRVWL L SURFMHQH XpLQNRY)LWRVWL
(NROR&NH GRELWL RG SRW 00§ potjunéanani Hikbloa, 8yt X p M D
take” zone) YLAHVWUXNH VX L X OHGLWHUDQX GREUWVRQRSNM DQ
dobiti XNOMXpXMX SRUDVW X YHOLUKNVNOWMR R 1D QL RIPADD/ L QUULLEKRROD!
PRWSXQDQBAEWLVEPPREAXP EDWQR XWMHFDW,iLraghblikGsMadiD RN XS Q |
RUJDQL]DPD NRML aLMa tQRILWVHREY XSOAQUWX BRGUXpPpMD D SRVHI
nektoc EH Q W L p \Sekg iUBrn® *XLGHWWL L 6DOD 7TDNYH UH
promatrati unutar i izvan zenzabrane ribolovaN D GD V H G Rpr&lijeianidu Hdjem
RGUDVOH MHGLQNH QDSXawDMX ]DaWLUHQH JRQH WH RERJCLC
SRGUXpPpMD i ®nvhkrti RQDBY.K

SWYUYyLRYRE®M@ELK VWDQLAWD L ORHNOWL MWL K DJLEMH & R MF
JRVSRGDUVNXNL]DDMERHHQLP, ESRGDRpMHPRG SUHGXYMHWD XV
XPpLQNRYLWRVW J]JRQD SRWSXQH |]DaAWLWH




1.1 Jadransko more

JadranskoPRUH GLR MH 6UHGR]JHPQRJ PRUD WH ]DX]LPD
MH QDMVMHYHUQLML GLR 2G RVWDWND 6UHGR]J]HPOMD W
SUROD]JRP 2WUDQWVNLP YUDWLPD NRMD VX X QDMXaHP GL
OtrantskiP SUDJRP MHU V QDMGXEOMRP WRPNRP RG P MH SO
PRUD QD MXJX *RWRYR -DGUDQD SOLUH MH RG PHWDI
sjeverni dio. Jadran, zbog svojih fizikabdHPLMVNLK L JHRPR UpdRielR@djNLK VYRI
QD VMHYHUQL VUHGQML 1$ WPGAQGEDGLR %XOKDRXLLIRHK V
VUHGQMHJ -DGUDQD pLQL -DEXpND NRWOLQD GRN VUHGQM
MX4QRP -DGUDQX WRPQLMH -XaYRIMOGNMDIDIVNEM ENRWOR® L |

-X48QRMDGUDQVND NRWOLQD YROXPHQRP ]DX]LPD QDM
SRYUELQH 60XaL NDR SULURGQL UHJHUYDW KUDQMLYLK WY
VH RERJDUXMH VWUXMDPD L] rijgR&Q(¥meGiani P sut) D997). Zingkd Q VN LK
YHUWLNDOQR PLMH&ADQMH VWXSFD RPRJXuUDYD ERJDUHQMH
VH GRJDYyD QD SRGUXpMX 3DODJUX&ANRJ SUDJD NRML VI
-X48QRMDGUDQVNH NRW O jaQ/BdenihGniash ($ngipwallirgG X JFELULNIBI@D Q M D
YRGHQLK WLMHOD UD]OLpLWRJ SRGULMHWOD VH RpHNXMH
bogatstvo ribom (ZordsUPDQGD /IHGHU L VXU $OHPDQ\ L V
IHQRPHQ NRML PRaXpLPDWLQDOIRDHUDQX SURGXNFLMX L ER
AYDORYD YH]DQLKIskihd REpped\WaveésQTIN). ITW je fenomen uzorkovan
=HPOMLQRP URWDFLMRP NDGD GROD]JL GR ]DUREOMDYDQM
PLMHADQMHXBSREFOHQRHRIM ULYDQMH SRYUALQVNRJ VORMD KU
GRQHGDYQR ELR SR]QDW VDPR RNR RWRND GXEOMLK RFHI
stratificiranom moru poput Jadrana nedavno pMHUHQ RNR RWRND /DVWRYR 0
2009, 20 WH QMHJRY XWMHFDM QD IDXQX SRJODYLWR QD ER

2SUH ILILNDOQR NHPLMVNH |]QDpDMNH -DGUDQVNRJ PRU|
YLAHJ VDOLQLWHWD OLQLPDOQD WHPSHUDWXUD Xf&XEOMLI
GRN MH SRYUaAaLQVNL WHPSHUDWXUQL UDVSRQ YHOLN RG
YULMHGQRVWLPD LVWRPQRJ OHGLWHUDQD QHJR |DSDGQI
VMHYHUX ]JERJ PQRJR YHUHJ GRWRNDVWIGIDWNALYBGR UX &MU
NDUDNWHUL]JLUD YHOLND SUR]JLUQRVW L GXELQD QL]DN VI
(Jardas i sur. 2008).




1.2 Jadranska ihtiofauna

8 -DGUDQVNRP PRUX ]D VDGD SR]QDMHPR RNR YUVWI
]JDELOMHAHQLK X 6UHGR]JHPQRP PRUX -DUGDV L VXU
KUYDWVND L WDOLMDQVND REDOD GREUR MH LVWUD&HQ V
priobalnih vrsta na recentnim popisima, osim kada govorimo o iznimkama fazoiviajanja
YHUO SR]QDWLK NRQJHULpPpQLK YUVWD .RYDpLU L abDQGD L
LOL DWODQWVNLK PLJUDQDWD 'XOpLUO L VXU 1IDMYH
GXERNRPRUVNH YUVWH NRMH QD VRO EDNHINDX S BEMXDb MPOM X
SURPDWUDMXiUL SURVWRU NRML ]DX]LPD L EURM YUVWD NRM
QR JERJ QLVNH JXVWRUH SRSXODFLMD L SULOLND ]D HNVSC
-DUGDV SUHPGDOULVKWUDIBREYPMEBYMDRQGD RYRJ GHVHWOM
SRWHQFLMDODQ RSRUDYDN 6WDJOLpLO L VXU

5D]QROLNRVW YUVWD ULED X -DGUDQX UDVWH RG VMHY
]JIDMHGQLFH V QDMYHULP EURMHP Y UMWKdst suldceinQyrédske X]URND
JHRJUDIVNH RVRELQD RYRJ SRGUXpMD ,VWRpQD PHGLWHU
REDOX SULGRQRVL XOD]X QRYLK YUVWD L] OHGLWHUDQD X
SUHPD VUHGQMHP L VMHYRHURRP -DPGRODPXI 'XOpLU L V

9HULQD YUVWD SULVXWQLK X -DGUD Q XxmeditefariskodrH RJUD |\
UHJLMRP YLaH RG LOL VX YUVWH VSHFLILpPpQH VDPR
NR]JPRSROLWVNH YUVWH LOL YUVW oR&adld¢hQrewrie,dold Wdjihkl D UH D
MH OHVHSVLMVNL PLJUDQDWD 'XOpLO L 'UDJLpHYLU
mediteranskoDWODQWVNLK RELOMH&AMD GLMHOH VH QD QHNROLN
vrstama. Gotovo 40% vrsta pripada atlantbkeealnoj podskupini vrsta. Geografski Jadran
SULSDGD LVWRpPQRP OHGLWHUDQX DOL YHUX VOLpPQRVW X V
'XOpLUO L VXU




1.3 8WMHFDM VWDQL&WD QD |[DMHGQLFX ULED

Prostorne i vremenske promjene na zajednice riba utjecajielsROR&NLP IDNWRU
RNROLAQLP 2S5QREGDIWRWHEHLQOHLQ L VXU NRPSHWLF
VXU VWRSD QRYDpHQMD %RRWK L %URVQDQ LOL U

VDPR VX QHNL RG ELRURANNLER DXNWVRHLX QMM WAI X NW X U X
-HGQDNR NRPSOHNVQR MH StR@ DWHeDNRAL sxiéteid FdadhmodR NR O L &
VWXSFD L GQD VYMHWORVW GRVWXSQRVW KUDQMLYLK W
Promatra li se séav zajednica riba na velikoj prostornoj skali on je primarno definiran
NUHWDQMHP VWUXMD L YRGHQLK PDVD WM RFHDQRJUDIVN
MHGLQNH L ULEOMX PODYy $OYDUH] L VXU 1D PDQMR
promatra zajednicanektE HQWLpPpNLK ULED VDVWDY L VWUXNWXUD YHI

*ODYQL pLPEHQLFL VWDQLaAaWD NRML RGUHYXMX VWUXN
& KD UW R QRuzadxpl998] Serna Rodriguez i sur. 2016), tip dna, pokrov i ledsost.
Distribucija i struktura zajednice neke HQWLpNLK ULED XYHOLNH MH YH]DQ
SUYHQVWYHQR X] VDVWDY SRNURYD L NRPSOHNVQRVW VWD (
i Kokkoris 2013, SancheADEDOOHUR L V XUWo je to u trapdkiiy tdgrikha na
NRPSOHNVQLP VWDQLAWLPD NRUDOMQLK JUHEHQD B5REHU\
McClanahan i Arthur 2001) no i u umjereno toplim morima, poput Mediterana, na
LQIUDOLWRUDOQLP ]DMH G QiCh&tbrD 3 p ¥ RJz&fa2001, Thirieti'srU FtD

YyHVWR XVSRUHyYyLYDQD VX WUL QDMpH&aUD VWDQL&AWD X
naselja morskih cvjetnica i zajednice infralitoralnih alga (Guidetti 2000, La Mesa i sur. 2013)
WH UMHYH NRPPOQQBWDIDMH LMDNRRXPAL L .RNNRULV 8 VYL
LVWUDALYDQMLPD |DMHGQLFD ULED X OHGLWHUDQX ERJD\
PRUVNLK FYMHWQLFD SRVHEQR QDVHOMD SRVLGRQLMH W
Jadranskommtd X QDMSRJRGQLML VXSVWUDW ]D UD]JYRM EHQWRVN
GQR NRMH PRaH LPDWL NRPSDNWQX LOL UHOMHIQR YUOR

VWDQLAWD YLVRNH NRPSOHNVQRVWL (UFHJRYLUn NRM
ODFSKHUVRQ 5HxRQH V&K VXW R QRuzafapLaeE8 § 2001,
*DURIRDUWRQ L VXU D SRWHQFLMDOQR L YHUX ELRPDV

sur. 2000, Friedlander i sur. 2003).




14 ORUVND VWDQL&WD

,VWRpPQD REPZRIEXWMH JHRORANH IBWRAONRL YW\iDoSQHQDDp
UD]QROLND WH VH ]JERJ VYRMH MHGLQVWYHQRVWL QD]LYD
PRUVNLK VW D Q hoivdcaWogaNNRajraziblikjiiH QDMLVWUDALYDQL ML MH
]JRQD RG SRYUALQH PRUD GR PHWDUD GXELQH 'LMHOL \
(supralitoral), zona izmjene plime i oseke (mediolitoral), pojas fotofilnih alga i morskih
FYMHWQLFD LQIUDOLWRUDO WH VH QDNrRQasQ@ddtiaha QDVW
scijafilnih alga (cirkalitoral).

1.4.1 Naselja posidonije

6WDQL&AWH QDVHOMD PR U \PbsioriaY dddamOe) méditer&Bkdd- GRQL M
enkPD VX L]X]HWQR YDaQD X FLMHORP OHGLWHUDQX 6O0OLND
moru,teXVOLMHG YHUH SUR]JLUQRVWL QMHQD QDVHOMD PRAHP
NRMRM UDVWH VX SRJODYLWR NUXSQL SLMHVFL V QH&aAWR
(Bakran =Petricioli 2011).

=QDpDM QDVHOMD RYH YUVWH Midikay (14 Hafwd) ¥ad) YHOLN
$OFRYHUUR L VXU L RUJDQVNH WYDUL 9L]JLQL X
GQD L |DaWLWD REDOH RG HUR]JLMH %RXGRXUHVTXH L VXI
PULMHVWLOL&AWH L KUDQLOL&WHUDERQRIXYH MUAMIVAVH L EXX LGN
9UVWH VSHFLILpQH |D QDVHOMD SRVLGRQLMH -DilodisVWH ULI
annularis(Linnaeus, 1758)i salpe- Sarpa salpdLinnaeus, 175§) Serranidae (poput pirke
Serranus scribgLinnaeus, 1758) Labridae (poput knezaCoris julis (Linnaeus, 1758)i
6FRUSDHQLGDH iSevpaena schofhibhddu® H758. a N ULSEogpBRena porcus
Linnaeus, 1758 5LMHWNH VX AaLYRWLQMD NRMH VH KUD@H QMHQI
(Sarpasalpa 9HUODTXH CheaOniydagHihaeDs, 1759)(Green i Short

L KULGLQ \Paracemtidtdis IQiBu§Lamarck, 1816)) (Verlague 1987).

2ZWSRUQRVW JGUDYLK QDVHOMD MH YLVRNiproGéehn€ UR SRG
temperature te invazivne vrste. Posidonija je osjetljiva na smanjeni salinitet i visoku stopu
VHGLPHQWDFLMH WH ]DPXUHQRVW 3HUJHQW L VXU I M
NRUDUHQMH PDULNXOWXUD LPDVGWHNDM M H 1DWIHROUM.BV B R \QLLER
OHJLVODWLYL (XURSVNH XQLMH 3ULORJ "'LUHNWLYH R V
%WHUQVNRP L %DUFHORQVNRP NRQYHQFLMRP NDR L PQRJLP
Hrvatsku (NN 144/2013).




Slkal.. 1DVHOMH PRUVNH FYMHWQLFH SRVLGRQLMH IRW|

1.4.2 Infralitoralne alge

=DMHGQLFD LQIUDOLWRUDOQLK DOJD UD]JYLMD VH X pL
NRMRM UDVWH RYLVL R NROLPL QR @WDXSNRIOFRDA IYHHI I/ BN R W.Q R\
QD GXELQDPD GR PHWDUD =DMHGQLFX NDUDNWHUL]JLUD L
PDNVLPXP UDVWD L ELRPDVH GRN MH OMHWR QHSRYROMOQF
su kao primarni producérte kao izvor organske tvari, neposredno za organizme koji se hrane
DOJDPD SU MHALQFL KHUELYRUQH ULEH LOL SRVUHC
SURL]YHOH WH NDR VNORQL&WH L PMHVWR ]D UDJPQRADYDQ

8 OHGLWHUDQX VEQLUWm YOMMIDWORAHQL SRNURY VYRM|
grade vrste rod@ystoseirgThiriet i sur. 2016). Promjene u pokrovu ovih alga (pr. smanjenje
EURMQRVWL L JXVWRUH XWMHpX QD FLMHOL HNRVXVWDY VF
V W D @é&rkolFiDkel i Airoldi 2010).




=DQLPOMLY SULPMHU WURILPpNH NDVNDGHMHRBHID FMMH LV W
SUHGDWRUL QD MHALQFH 3URPDWUD VH EUdUHQMH LQIUD
ribolovnog pritiska. Smanjena predaci@ D MHALQFH X QHNROLNR VOXpDI
VPDQMHQMHP DOJDOQRJ SRNURYD QR NDVNDGQL XpLQDN M
IDNWRU NRML VX UHPHWLOL SRSXODFLMH KULGLQVNRJ MF
Cardona i sur. 2007, Guids® WL L 6DOD 5LEH SUHGDWRIiplkWdUOD MHAL
VSS a D U D Jotada(Spavd aiiratd innaeus, 1758te knez Coris julis) i vladika
(Thalassoma pav{Linnaeus, 1758))NRML VH KUDQH LVNOMXpPpLYR MXYHQL¢
2004).

Slika2. =DMHGQLFD LQIUDOLWRUDOQLK DOJD IRWRJUD




15 ORUVND ]DaWLUHQD SRGUXpMD

2FHDQL L PRUD GLOMHP VYLMHWD XJURADYDMX NDNR
SURPMHQD WDNR L RQL ORNDOL]JLUDQLML SRSXW RQHpLAC
turizam, ribolov i dr. (Halpern i sur. 2008). Vidljiv je negativan utjecajnaBihsdp DQ NRPSOHN\
zajednica te se remeti funkcionalna jedinica ekosustava (Jackson i sur. 2001, Worm i sur. 2006).
,JUDYDQ XpLQDN WRJD pRYMHN SULPMH XM [IOM R @ RWPR-D W R
JXVWRUH L ELRPDVH ORYQLK RUXWDD VXX MNYDH/ $SDEE MM QH LX) M
GLQDPLNX KUDQLGEHQH PUHAH WH VWDQL&WH *XLGHWWL L

8VSRVWDYRP PRUVNLK MXRWrglMapnekPr&t&ed)AtgaMmPA)
SRNXaDYD VH RJUDQLPLWL OMXGVND DNW LYORROMW W LVR G KXXH
od navedenih prooE D WH MH EURM XVSRVWDYOMHQLK PRUVNLK ]Da\
ORUVNR |DAWLIMBRB RBRIBUDAIVMNMH RGUHYHQR SRGUXpMD X NRM
]JDEUDQMHQH LOL RJUDQL pods€bAmOdylasEaMMIntd ribdlowhe HKiVRAsNY L VS
uspostavljeno od strane internacionainthOL GUAaDYQLK RYODVWL 6YUKD F
SRGUKPMBpPpXYDQMH PRUVNRJ HNRVXVWDYD L ERJDWVWYD
XSUDYOMDQMD SULGR @éhvm i kuikuRhQniRiidgastRiP (PISCOKZD16)

U Mediteranu, prema MedPAN XNXSDQ EURM XVSRVWDYOMHQLK
SRGUXpMD XJLK ]Da&WLUHQ L®thed Effettide Br&basét QCoDservation
Measures OECM) do 2016. je 1 231 te zauzimaju 7,1¢N XSQH SRYU&ALQH OHGLW
180000k 6 RE]JLURP QD PMHUH UHJXO®HWW GY R UD XYM HH IRV @/L
PRUVND |]DAWLUROQDSBRGURRMPDAWLUHQD SRGUXpMD JGMH
LVNRULAWDYDQMD UHVXWRPL p]@E UD@W HQHQ DL SRIG GADHID I C
UHJXOLUDQH X YLGX PDQMLK LOL YH#{oker2015)V BdsébRd. M D /X
NDWHJRULMD SRWSXQR ]DaWL U KHidn& rilsoRh@One sivide pokazdgle QH SR
NDR QDMXpLOQNWYWWLINEIRD PIEN. QMAHAHQRJ ]1QDpDMQRJ UDVW
JRVSRGDUVNL YDAQLK ORYQLK YUVWD SRVHELFH ULED *XL
/[ HVWHU L VXU &ODXGHW L *XLGHWWL D eE 6DOD
OHGLWHUDQD VDPR MH SRYUAGLQH JDAWLUHQR QDMYLAF
zabrane ribolova.

ODOD SOLWND L |DWYRUHQD PRUD SRSXW -DGUDQD
prREOHPLPD VWRJD MH XVSRVWDYDHR&IUNN MKD NOIRG\WM Ui MG IGKD
QDpLQD JDAWLWH SRGUXpMD RG SRVHEQH YaDaKwagkejL 3UHP
SRVWRML GHVHW PRUYVNIHg X DNIRWLILDPD MX SREMXY MW LURGH /|
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Nacionalni park Mljet. Bogatstvo podmorja jedna je od poselyrijednosti i razloga za
SURJODabDYDQMH VWDWXVD |DaAaWLWH RYD GYD SRGUXpMD
JHRORANL IHQRPHQL-SRN LEVRH D QWEDBEXIXENEDRIDERIPE Lastovskog
RWRpMD L 18POHMMW QD GURRXQ R MBIOH P QR JemijdkiRIORAaN L K
NOLPDWROR&ANLK RELOMHAMD 6YH WR LPSOLFLUD VOLpPQRYV
Priobalne bie] DOLKH X] LVWRPQRMDGUDQVNX REDOX X YHOLN
SRGUXpMD PRJXUH MHR JRYREQMRXpPHNHORYD 3RGUXpMD X
SULREDOQRJ RWRpPQRJ SRMDVD QD SULPMHU SRGUXpMD 3D
daju bolje lovine (IOR 2012). Pritisak na riblji fond je velik no uspostavom zonaupet
zabrane ribolovauk WDU PRUVNLK ]D&W LMIMIQUR MMIRWBQRpBHAOR GR QM
Emigracija subadultnhiad OWQLK ULED X RNROQR QUbirpRutivdtL tHQR S
oporavkom smanjenih populacija izvan granica zZoot@une zabrane ribolovll prvu ruku iz
zonezabraneX SRGUXPpMRRUVYIRRJ [DaAWL U HQ@RIA i SZRaB WjEdaMihe
SRYHUDYDMXiUL SULQRV RNROQLP ULEDULPD ,QGLUHNWQL
JXVWRUOH LibBlowRiPF YUNWD X J]RQL ]DA&WLWH L L]YzDgdit@MH SUD
(Underwood 19965 XVV L $OFDOD LOL SRVWRMDQMH JUDGLMHC
ULEH NDNR VH XGDOMDYDPR RG ]J]RQH ]DAaWLWH aWR VH P
L VW U D@BRitiD iKxaDer 1996, Chapman i Kramer 1999, Sthdlil 2SLVDQ SURF
poznat je pod nazivonK pLQ DN S U(EMILW IS ¥ D @) Hdéfiniraga sekao pomak
LOL SRNUHW ELRPDVH L] |1DAWLUHQRJ SRGUXpMD X WLERORY
i juvenilnu) i bez obzirana to & W Rio lddticdf pomaku (oveQ R JXV W R (@lQ LRO I XYRMRRYULLV
(Rowley 1994).2G XpLQND SithHi®LNRYDOWMINVYL ORNDOQR VWDQRY
PDOLP REDOQLP ULERORYRP VSRUWVNL ULERORYFL NRML E
bipoVMHULYDOL ORNDFLMH V YLAH ULEH ULEOML IRQG NRML
]JRQDPD SRWSXQHPDAaY\LIAWMHLYVWUDaL YIDNQRWB X BDIH & HW\HRJID@MK L
NRULAWHQMD QHGRSXaWHQRIJ dovblph& & 2a@R/IOSELERQ B HV B B NE
VWDQRYQLAWYD GRSXaAaWHQLP QDPpLQRP ULERORYD 'L /RUHC
8 R p D Y mgitivhit ili negativnin trendovaunutar PRUV NLK |DaWLUZdiaLK SRG L
potpune zabrane ribolov® RJXUH MH VDPR X] SUDUHQ Mvantfikdd}a@ MD ]DM
strukturezajednicaiba (sastav, brojnosfli ELRPDVD PR&QDVEHURMEAOWWQDPLQD R
su nekiribolovhH PHWRGH 6WDJOAROQOHMNXOXWUQH PHWRGH XSRWUHE
(eDNA) (LacoursiereRoussel i sur. 2016)ideo metodama metoce podvodnog vizualnog

cenzusdTessier i sur. 201Fdgar i sur. 2014)




151 3RGYRGQL YL]XDOQL FHQ]XV X PRUVNLP JDA&WLUHQLP SF

Prvaupotrela metode podvodnog vizualn@egnzusa (end. Underwater Visual €nsus
UVC) bilaje SULMH YL&H R®&D SR B DYWDRMAMD %URFN L %HUP
1959). Od tada do dand¢ R U L §eW po@aMuisvim PRULP D X N Grigdzeivd Xnote L
(HarmelinVivien i Harmelin 1975) te se nametnula k@olna odalternativadestruktivnim
metodama procjendrojnasti i biomase poput ribolovnih metoda anestetik ili otrova
(kvinaldin i rotenon) (Russel i sur. 1978)uge alternativhe metode su video snimaajaoca
ili daljinski upravljanim vozilom(end. Remotely Operated underwateNehicle ROV),
J H Q H Ahklz&lpdpulacija (Christie i sur. 2010potreba eDNA (Lacoursiefeoussel i sur.
2016)ili kombinacije s metodamsaizualnog cenzuséressier i sur. 2013Neke vrste zbog
VYRMH WHANH XRpGiM GHRWHWLP LOW H BIQRID L S BhSika\WBlis LGQH QL
2001) iz porodica Blennidae, Gobiidae i Trypterigiida¥,H (i L Q RiPdaad LVWUDaXM X
destruktivnim metodama (Thiriet i sl2016).Tomuima i iznimakatransektni vizualni cenzus
manje Y H O (Prat® Hsur. 2017)i SULOD JR Yy H Q lvizvaMizénz B QalCMe€ali sur.
2011) te vizualni cenzusuz mama (end. lure-assistedvisual census(Kruschel iSchultz
2012.

Metoda podvodnog vizualnog cenzus8 URAOD MH PQRJD LVSLWLYDQI
dosljednosti i primjenjivosti (Russell i sur. 1978, GBRMPA 1979, Harmen i sur. 1985,
Thresher i Gunn 1986, Bortone i Kimmel 1991, Charbonnel i sur. 1997, Francour 1999, Guidetti
2005). Takve studije premtrale subrojneprednostiali i nedostatke ove metodeVWUDALYDQM
RYRP PHWRGRP YUOR VH ODNR QDXpL L XY RdasdvdWdaQ MH UR
YHOLPLQVNLK NDWHJRULMD PR & tdvisria okBnvplaksiiolsti ¥tidfalBeW NR P
RGUHYHQRJ SHOPRXWMDMDQMH ELOMHAHQMD SRGDWDND MH
stacionarn@rebrojavanje je u prosjeku potrebnd® minuta (Sahyoun i sur. 201Brato i sur.
2017 8aWHGD YUHPHQD YLGOMLYD M H labovitBriska éovad. Q2 M H SR
WR 4WR VDP URQLRF PRAaH pavamdaeeRsaghRizEhe@dvbindst WKLV WERR XR
YHOLPLQX ULEH V DnéRada oljeSoRoQdhj@imm@dd hieke video metode (Tessier

PRAH ELOMHAVWY W DSYXG\DWDNGILRWD L QMRJIR YERNMVN RPDAQ

pbLPEHZfLAedniccULED Ob&iern D sur. 2004). Ovakav tip uzorkovanja nije
GHVWUXNWLYDQ QH XWMHpH QD VWUXNWXUX |]DMHGQLFH
NODVD ND&leandk® odvrRolovnin metoda procjeanpja stanja zajednice.rid je
SULNODGQD ]D UDG X |DaAWLUHQLP SRGUXpMLPD V REJLURP

na vremenskoj, tako i prostornoj skdliitan nedostatak ribolovnih metoda naspram ove je
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nePRIJIXUQRVW X]J]RUNRYDQMD WM QHPRJIJXUQRVW GRVOMHG!

VWDQLAWLRDUX PR ESNHRY MHVD NRMD VX SRGUXpMD GRND]D¢

UD]J]QROLNR&UX WDNRCharkboh RsBrD20®RPR *DUFtD
Nedostatcimetodepodvodnog vizualnog cenzusal vezani uz samo ronjenjl vidu

YUHPHQVNRJ L GXELOQWNRFGHRRUNQQRWAONMDURQMHQMD L LOL

nepovoljnim uvjetima (niske temperature, slaldljivost, valov, jake morskestrugei sl.) i

QRUX NMEDLK®B YHOLNLKI®SHBHGDWRDNERYMA LRFEDADpD URQLRF

X SURFMHQL YHOLpLLQH WRMHUHBOIDQHOIRXMRMRYL GRVWD VX L
:LOOLDPV L VXU WU HBER SO BAQW L @D QXIMHIAED § RV W3

PHWRGH RG VWUDQH plirenbR prouzatkbRanjuRE2IQi BLX WOE5, Harmelin

Vivien i sur. 1985, Bortone i Mille 1999).
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1.6 Problematika i pretpostavke

'RVDGDaAQMD LVWUDALYDQMD X OHGL VdstavD,@jnNsR M D V X S
ELRPDVL X RGQRVX QD WLS VWDQLAWD L NRPSCPHNXQRVW
rijetkima u Jadranu predstaviavu problematkuLVWUDALYDQMHP PHWRGRP YL]>
. VWUDALYDQMD QD VW D Q has#ijd gosiddhife MzdjewvaY i alitoraibitviats Q L F D
LVWUBGALPDQWLMHWNR V SULVWXSRP SUHPD AJUDGLMHQWX
u strukturi zajednice nektd H Q W Lgta\rib& n& fijelazninV W D Q bvehijé® 2ajednice
te koaVWDQLAWD SRNDVIWDXQODWINYHUOUH YULMHGQRVWL pHVWR
stanja zajednice: visoko bogatstvo vrsta, brojnost jedinki i velika biomasa. Dobro stanje
]DMHGQLFH RYLVL R PQRJLP IDNWRULPD Wedicihia, Morbv®B RaH S U
WUL VX QDMpH&aubD NRULAWHQD ]D RSLVLYDQMH VWDQMD ]DN

2YR LVWUDALYDQMHEHOWHBNUK HUIKCEHDNWRGYD KUYDWVNI
SRGUXpMD QD SOLWNRM LQIUDOLWRUDOQRM VWHSHQLFL S
LVWUDMRDYDPURPMHQD NRMH EL VH PRJOH GRJRGLWL XVOLLI
SRWSXQRP |DEUDQRP ULERORYD 9HULQD LVWUDALYDQLK O
VH QDOD]JLOH 33 /I DVWRYVNR RWRpMH X SODQBRBI0WARD |]D XV!
VH RYLP LVWYUDWRL&HD GMRP DW U D Qdstita paljeriost Qiatir® kénktdnih
postajazatezon GDELU ORNDFLMD ]D XVSRVWDYX JRQDe&ERWSXQH
QMLKRY X Xid j© poRebhoNzaWSjitV W D Qolostajedujd_zajednica nektE HQW LpPpN LK
ULED YHULQD ULERORYQLK YUVWD SRND]XMH. YHUX EURMQ
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1.7 &LOM LVWUDALYDQMD

*ODYQL FLOM LVWU D A LivsBugtiDneMtéE B Q/W U [GNL M\rih WEHVGNOD ¥ H
infrDOLWR U D OnqaL P stAan\& v QriaBlla morske cvjetnice posidonije i zajednica
LQIUDOLWRUDOQLK DOJD X |DaAaWLUHQLP SRGUXpMLPD 3DUN
Mljet. Cilj je opisati zajednicinekto E H Q Wribp NdnkvedenimLQIUDOLWRUDOQLP V\
WRMH QD VWDQL&AWLPDWHVHERNYIDAR IV LV RG/EDHMAED VWD Y D
YHOLPpLQVNH XpHVWDORVWL V WW\E B, &Layaekon aa\WtstdtoNRP SO
ULERORYQRDNRHHWMDIFLOM MH LVWUDALWL &iGgQrierskin WURILp
]JDAWLUHQLP SRGUXpMLPD WH WUHQG X YHOLPLQVNRM VWU X

'RGDWQR FLOM MH XVWDQRYLWL SRIRGQRVW RGDELUD
zabrane ribolova u NP Mljet na temelju podataka o bogatssta, sastwi, raspodjeli brojnosti

i biomasi

Stoga su dva osnovna cilja ovog diplomskog rada:

¥ Uspaediti strukturu zajednicu nektE HQWLpNQB VYWBHRLAWLPD UD]

udjela pokrovnosthaseljimaposidonije, odnosno infralitoralnim algamanjenu strukturuna

VWDQLAWLPD UD]J]OLpPLWH NRPSOHNVQRVWL

1 S8VWDQRYLWL ORNDOLWHWH XQ XW BdidnalBog patkaS U L U R G

Mljet gdje zajednicanekto E H Q Wribj pbkdguje visoke vrijednostp L P E HKQjL dpiBuju
dobro stanje i stabilnu zajednikao preduvjet dobrom odabiru zopatpunezabrane ribolova
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2.

SRGUXPpMH LVWUDALYDQMD

21 3DUN SULURGH /IDVWRYVNR RWRpMH

IDVWRYVNR RWRpMH SURJOD&HQR MH SDUNRP 8ULURGH
MH WR QDMPODYL SDUN SULURGH L SRVOMHGQMH PRUVNR ]LC
DUKLSHODJD V PRUVNLP SRMDVRP ]DaW LA(52Q@rR kbpHern¢ iX N X S QR
144 knf PRUVNH SRYUALQH 3ULSDGD MXAarQRzGde eopapadi@V NRM
RG SROXRWRND 3HOMH&AFD L RWRND 0OOMHWD MXaQR RG R
SURWHAH VH L]PHYyX RWRpPLUD *ODYDW QXN QWWRXNMHL RWR IS L6
morskim pojasom. Krajnje geografske koordinat® B YQRJ GLMHOD 3DUND VX

f (L f 1 E fX] RWRN 6XabF NDR L]JGYRMHQL H

NRRUGLQDWD VUHGLaAaQMHJ ELMHOD f 1 f

3DUN SULURGH /DVWRYVNR RWRpMH GRELORoOWMH LPH SI
6DVWDYQL GLR 3DUND SULURGH pLQH MR& =DSDGQR RWRpM
Vrhovnjaci na istokut XN XS QR RWRND RWRpLUD L KULGL pLQL 3DUI

2EDOD RWRND L RWRpLiUD UD]YHGHQMIDMHHQDpMNIQROHE
LIPMHQMXMX VH VD VWUPLP SDGLQDPD L NUANLP XYDODPD
EUHAXOMFL ERJDWL a&XPRP L PDNLMRP D REDOX GXERNR X\
NOLIRYLPD 9doisrQitskDsagidy Rna za posligLFX SRUR]JQRVW WHUHQD N
no u obliku mnogobrojnih podmorskih izvora i vrulja izvire u podmorjsete obalnom pojasu
nalazi mmogoSRG U X pDMDHERRGH .OLP DWRRMCRRPAWH. SOHSID&MIR MDGUL
mediteranske klime koju karakteridiDM X YUXuUD L VXKD OMHWD WH EODJH 1
LIROLUDQRVWL RG NRSQD WH L]JUDA&HQ LVRHIUXWNH ANCDMID PR |
XEOBABNWMHWQH YUXRVNH KODGRRB WK RVED RRMHDOARUIPDWRORAEN
pripadaQ DMV XQpPDQLMLP SRGUXpMLPD MDGUDQVNRJ SULPRUMI
I JERpHOQEBpMMEUHPD SXpLQL PDOD MH SRMDYQRVW MDNLK L R
VWUXMDQMD RNR RWRpPpMD LGX RGXLMW RWHDN SQHERIDEIDS DXARX F
AYDO&anhbuzotoR ,7: NRML VX X VYLMHWX SUHSR]QDWL QD RWF
NDR JODYQL SRNUHWDp YHUWLNDOQRJ PLMHabDQMD VWXSFD
OLKDQRYLUO L VXU . R&) @ugiP LS R & U XX RIfLj@ Qihov
SR]LWLYDQ XpLQDN QD SULPDUQX L VHNXQGDUQKUSBSYRGXNFL
isur.2014) 7DNYH HIHDMXH /B VWOKYD WHN WUHED LVWUDALWL
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I DVWRYVNR&RWRAMHOQH 6YMHWVNH RUJDQL]JDFLMH ]D |C
godine e SURJOD ASIM\RH RGQGH Y D aQ RV Whne] Bior&zpolikoBtiQuéditerdid X
BogatoMH HQ G WiRtarpQYL.HPU L QIjRana i YD AR ]GLOLAWH ULMBM NLK YU
S RY Uém@dtee bogatstvo podmorjgedan odglavnh UD]JORJ SURJODAaHQMD VWL

Postajal V W U D X IQYXDAQIMD BAR/ G V WRWDY NéR9 & WuRHddrene u sklopu
projektaABVSRVWDYD SURWRNROD S U Bali¢izQrd DnianAP @awdko PRQ LW
RWRpMH L 4 8bzo@rivhepdzaatuprisutnosticiljanih infralitoralnih zajednica alga i
naselja posidonije na dubiod 10 metara. Popis postajalazi se u Tablici.Jabecednim redom
WH MH SULSDGDMXULP EURMBROQRAADEIBAIHH R]QDpHQ QMLKF

Tablical. 3BRSLV X]RUNRYQLK SRVWDMD X SRGUXpMX 3DUND SUL

Naziv postaje 5. Lukavci
1. Bijelac 6. Maslinjak
2. Bratin 7. 6XaDF
3. Glavat(Lastovo) 8. Tovari
4. Gornji rtVeljeg mora 9. Vlasnik

Slka3. 3RORADM /DVWRYVNRJ RuRpIMDNVU RAWR DR MRAFD \
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2.2 Nacionalni park Mljet

=DSDGQD VWUDQD RW Re\racior@lMmi paibors WIR st@ibrégl (PB0.
godine (NN 49/60 GRN MH R 6 BRaROGha@mMdpdrkaa more i podmorje
(NN 13/1997 3RGUXpMH SRG |DAWLWRP MH WURIR® pHIWRNWHD XN
km? kopnenea 24 knt P R U V N Hnés QtykVEjépripadaW DN RIKHQ RGDOPDWLQVNR N
VNXSLQL 1DOD]L VH MX3aQR RG SROXRWRND 3HOMH&AFD WH
6PMHU SUXAaDQMD RWRNDXMH VWWRHY HURAFDBQDBOQL SDUN SU
stranom otoka do prose¢D L]PHYX XYDOH 3URFLMHS QD MsiyetuL XYDOF
.UDMQMH JHRJUDIVNH NRRUGLQDWH JDAWLUHQRJ SRGUXpMLI

f ERGUXpMH 1DFLRQDOQRJ SDUND OOMHW REXKYDUD |
jezeroL 8YDOX 6ROLQH WH PRUVNL SRMDV aLULQH PHWDUL
SULSDGDMXULK RWRpLUD 8 VNORSX 1DFLRQDOQRJ SDUND Q
3ULVWDQLaAWH L 6ROLQH 1DM]QDpDM QL MdgrafsRiCiéehbhigh WRV W
AYHOLNRJ |DOMHY D MWIR pdzdrd Kojla QuH @ éirCpbweRana uskim kanalom.

Mljet, s UHODWLYQRP UD]YHBXIQR B KHRGY BMARK RNUFY\DWVR/ N L F
otocima. $everozapadni dio otoka je najrazvedeniphiluje uvalamai rtovima hridimai
RWRfalRlE NRMLK VX QDMYHuUL *ODYDW .REUDYD ORUDPQLN |
QD SRyYUaLQL DOL L SRGPRUMX SRVHELFH QD YHOLNRP EU
YDORYD QD YDSQHQDpPpNH QDMQGUNha H topl® liekaXte Miade iV 61 U L] L U
LIUDAHQLMLP XWMHFDMLPD SXpLQH V RE]LOdRjetraeDSURW Y R U+
QDMXpHWWHDOBIUMIL. SRVHELFH EXUD GRN VH MDpLQRP LVWL
SXNRWLQD L UD]OYPBWHQIPREXV RIBVQORY QR GRORPLWVNLK V
YRGD NRMD ]DYU&GL X SRG]JHPOMX XVPMHUHQIR®G&D SpHMVIDL \
SRGYRGQL lkafawBdd.lPdrk R potpunosti prekriven biljnim pokrovom i karakterizira
JD Y H O L Ntbst.@B¥daRtvo biljnim pokrovormastavlja se u podmorjer obalni pojas
obiluje naseljimaposidonije

=ERJ MDNH VWUXMH L VSHFLILPpQLK XYMHWD X 9HOLNRP
QDMYHUHJ JUHEHQD Eaddt®DsawgptdsgNrihaeD) ME7)na svijetu
.UXaLdu WH JHQHWVNR RGYDMDQMH ARdasp.Podiswi H PHG X
poznatih populacija u Mediteranu% H Q R'Y L 20Q0.)VMadlb jezero imal X ViNeRliaki
plemenite periskeRinna nobilisLinnaeus, 175 JQDWQR YHUX X RGQRVX QD RVYV
8SUDYR VX SRVHEQRVWL 9HOLNRJ L ODORJ MH]JHUD X YLGX
MHGDQ RG JODYQLK pLPEHQLND SURJOD&HQMD RYRJ GLMHO
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PostaD LVWUDALYDQMD XeXj&/Z1te ssiR@khrahp M Bkidp8 projekta
AB8VSRVWDYD SURWRNROD SUBWB®XMIJRQDDRMOW PR GBW RV WG
13 OOMHW?3 V REJLURP QD SR]QDWX SULVXWQRVWL FLOMDAQ
posidonije na dubimd 10 metarauz SRVWDMX R G YnH @ébirid bvidedadtey\kivalja
u Velikom jezeu kao jedina trenutno aktivna zomabrane ribolovaPostajma suSULGU XAaHQL
VX SULSDGDMXiUL EURMHYL 7DE@QMERRY SR GURKD PDHW HN B DT

podrup Ni9bka 4)

Tablica2. 3BRSLV X]RUNRYQLK SIRcioiaRdg Pparka BIRIG U X p M X

Naziv postaje 12. O0R U D pz@dadl
1. Borovac 13. Ovrata
2. Crnaseka 14. 3RPHaAWDN
3. Glavat(Mljet) 15. Rt Glavat
4 +ULG aWLW 16. Sredni rat
5. Kobrava 17. Uvala Grabovazapad
6. Kulijer (gevern 18 Uvala Grabovaiétok)
7. Kulijer (jug) 19. 8YDOD 6WUD32
8. Lastovska 200 9DQML aNRM
9. Maslinovac 21 Zavrti
10. ODVOLQRYDF 22. Veliko jezero

11. OR U D piQdKN
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Slika 4. 3 R O RladibNalnog parka Mljete postajeLVWUDALYDQMD
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3.

Materijali i metode

,VWUDALYDQM H Bv Mtiukxvs¥jetpiceekKie IEHY W L piNfrigbalhbrE D
pojasu MRUVNLK ]DAaW L ®Perkptiiid B RO UWRWIN NR R W RéarkaMljet faD FLR QD
LQIUDOLWRUD On@dela pdsitiddife Li 82ajadRi¢e infralitoralnih alga. Monitoring
zajednicemekc EHQWLpPNLK ULED RG NRiste, KINGP RHHRGLEDRAAYKQ N
EL VH SURFLMHQLOR LVSXQMDYDMXWOL CPNRHIQ' N DF 1 DEIMALYIHH @
RPRJXuUDYD SUD uiH@nddvadp®dykaekggbatiranin vrsta i vezanih zajednica.
Znanje o prirodnimvarijacijama modX SRPRUL RGYRMLWL XWMHFDM VWD (
YDULMDFLMH SRSXW XWMHFDMD ULERORYD WH VX WR Q
XpLQNRMAMRMWW. R PPUWNNILDP 1D aWL U KErcieClafRod iPKrpAMRUEi2
2001) 9H UL Q D uS\R Wt Bu plana uspostave zona potpune zabrane ribolova bilo
NDR SRVWDMD XQXWDU SUHGORA&HQML]RR QW DD AQ ¥MBIQ@ND HWPR IO\
prikladnost odabira kontr@d LK WR pDND

3.1 Prikupljanje podataka

U okviru projekta A8V SRVSVWIRYWDRNROD SUDUHQMD-tak¢VDiaMD PR
XQXWDU 3DUND SULURGH /DVWRY VN Rkdreuv Bupkkajr]ji korisiddr L R Q D O
Javne ustanov8@ 3 /DVWRYVNR RWRYWH DALY DQWMNW REDOQH YRGH
i sjeverozapadnog jéia otoka Mljet ,]YRGLWHOM SURMHNWD M+2000KaWYR L
PLOMD ,VWUDALYDQMH VH YUALOR PHWRGRP YL]XDOQRJ FI
zajednice nektoEHQWLpPpNLK ULED YHOLPLQVNLP NDWHJRa&MDPD M
VX YLIXDOQRP DSURNVLPDFLMRP RGUHYHQL VWDQLaAQL WLS

,VWUDALYDQMH MH SURYHGHQR L JRGLQH X OM
WLMHNRP GDQD X YUHPHQX QDMEROMH YLGDuWMjets,dobw L L]PH
YLGOMLYRVWL L SURJLUQRVWL 2YH XYMHWH MH QXaQR ]
determinUDQMX WH SURFMHQL EURMQRVWL L YHOLpPpLQL MHGLQN
X SRGUXpMX 3DUND SULURGHDRMWRYVANIRRWEBPRA SD UNXRK
MH YLIXDOQLK FHQ]XVD 1D VYDNRM SRVWDML L]JYUAHQD
broj vizualnih cenzusa je 163 transektna i 5 stacionarnih.

Opisana metodologija prikupljanja podataka vizualnim cenzusom (ribe) i vizualnom
DSURNVLPDFLMRP VWDQLAWH SUHSRUXpHQD MH PHWRGD

PRUVNLP ]DAWLIHQOPR BR GIUXOIEERDUHDCHEXSUNFO00).
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3.1.1 Podvodni vizualni cenzus

Prikupljanje podataka o zajednici nekbkHQWLpPpNLK ULED YU&GHQR MH PH)
vizualnog cenzusa (Harmeli@LYLHQ L VXU *ODYQD SUHGQRVW RY
GHVWUXNWLYQD WH RVLP EODJRJ X]oggEznna, k& QiMkoIngiH aN R G
flori i fauni. Nektc EHQWLpNH ULEH VX RQH NRMH VH VORERGQR L
UD]J]ORJD YH]DQH X] PRUVNR GQR ELOR GD VH QD QMHPX KU
RYRJ LVWUDALY D Q M >hhike WhudaWrhe@de podvodndd WizdalWdg cenztisa
transektni i stacionarni vizualni cenzus.

7TUDQVHNWQL YL]XDOQL FHQ]XV MH QDMSRSXODUQLMI
metodom podvodnog vizualnog cenzusa (GakiE DUWRQ L VXU lddcs MH RSD
SOLYD GXa WUDQVHNWD NRML MH XQDSULMHG RGUHYHQ VY
vrste riba, njihov broj i pradHQMHQX YHOLPLQX 7UDQVHNWOQL YL]XI
SULNXSOMDQMH SRGDWDND R ]DMH G (LG-Q DUibkip)BksqQodti KRPRJH
XMHGQDpHQH SRNURYQRVWL ELOMQLP RG@ERMQ@QRI9BEDIDOQLP
8 RYRP LVWUDALYDQMX VDVWDY L EAERNQR\PW L\KXLES i MBI ALHC]
aprocjenaY H Gskqpur&redarstamaodLERORYQRJ |1QDpDMD V RE]JLURP QD
NRMLP MH LVWUDALYDQMH SURYHGHQR

8] XSRUDEX DXWRQRPQRJ URQLODpPNRJ DSDUDWD QD F
tri transekta pravokutnog oblika na dubini od 10 metard2(8netara kada je konfigurigec
WHUHQD WR ]DKWLMHYDOD ,VWUDALYDQMH MH YUAHQR
XRELpDVOM BIRUNRYDQMD |]DMHGQLFD ULED X PHGLWHUD
SR G U X AuidéDi sur. 2014) te kako bi se eliminirao bilo kakav utjecajsaatav
SURPDWUDQH |[DMHGQLFH RVLP XWMHFDMD VWDQLaWD D G’
QHYH]DQ ]D PRJXUL XWMH F D Mhertwri R&ieRXzaf&2000y.D QLAWD *DUF

-HGDQ WUDQVHNW GXOMLQH MH ?), aRraQVBIMDVL VR HPW PX\DR
udaljenioko 15W DN PHWDUD *XLGHWWL L VXU 2YR VX SUHSI
uzorkovanje malih i srednjih nektE HQWLpPpNLK YUVWD WH MXYHQLOQH L VX
YHOLPLQH Y-HAOQNW QHNWERNKWD 3UDOWMRWVRGH YL]XDOQRJ FH
(Willis 2001, GarciaCharton i PereRuzafa 2001), a posebno transektni vizualni cenzus ovih
dimenzija (Prato i sur. 2017) nijprikladan |D XWYUyYyLYDQMH VWUXNWXUH |]LC
NULSWLpQL Krdching », WiddawprBjékia, u kojem je naglasak na régktd QW LpNH ULE
NRPHUFLMDOQH YDAaQRVWL QMLKRYD SULVXWQRVW QD WUL
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Duljina transekta mjerena je zamasima peraja koji su procijenjeni na jedan zamah kao
jedan metar duljine. UobpDMHQD PHWRGD NRG RYDNYRJ X]JRUNRYDQMI
prije uzorkovanja (HarmelktBLYLHQ L VXU QR 6DOH JRYRUL F
PMHUQH YUSFH QD SOD&@&HQMH ULED NRMH WLPH QH ELYDMX
boraYND SRG YRGRP L VPDQMLOL X]QHPLUDYDQMH L SODaH¢
zamasima peraja. Nakon pronalaska pogodnog mjesta na morskom dnu vizualni cenzus
]DSRPLQMH SRSLVLYICHIMHR VIYK . GHOWRLPpNLK ULED ]DWLP
nastavlja 5 metara dalje i tako sve do krajaRHIWDUVNRJ WUDQVHNWD 6 RE
WUDQVHNWD LVWUDALYDQMH VH YU3ALOR SR PHWUD VD \
SULND]DQR QD 6OLFL , VW U D a D0 Drihita{Sanyaudm @ sud 2018)D QVH N
ovisno o broju jedinki riba.

Slika5. 6KHPDWVNL SULND] WUDQVHNWQRJ LVWUD:

Na postaji Veliko jezero, umjesto transektnog vizualnog cenzusa primijenjena je tehnika

stacionarnog vizualnog cenzu$&acchi i Tunesi 1993, Francour 1994). Razlika od transektnog
LVWUDALYDQMD MH WD GD RSD&4Dp URQLODF RVWDMH QD P
VWDFLRQDUQRJ YL]XDOQRJ FH@XWD WE\LNDRIH &ID @ HMXWHK RGR R
biOMHAL YUVWX ULEMHQWIHQRY YBHURN LIQXURBDNYD PHWRGD EL
posebnosti konfiguracije terena (greben busenastog kdtéd@ocora caespitogai velike
ELRPDVH ULED NRMD MH RPpHNLYDQD QD WQH/EHRAXXp&W B FY R QN
WHKQLND LVWUDALYDQMD QD KHWHURJHQLP VWDQLAWLPD
JUHEHQD SRSXW RYRJ PR]DLN VHGLPHQWD L JUHEHQD I
transektnog vizualnog cenzusa nije ostvarivo i reprezentativimon@gtia +Vivien i sur. 1985).
%LOMHAHQH VEHQDWPR RHNWSRIODJIJLPNH YUVWH QD LVWL QDb

cenzusu.
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7TDNVRQRPVNR RGUHYLYDQMH ULED GR-BHBDQMH NLPV W I
SHODJLpNLP ULEDPD QD WHRMGMXOWYQQDICPHYFHQNDIDWMH IR I
PRUIROR&GNLK NDUDNWHULVWLND SUYHQVWYHQR REOLN W]
REOLN JODYH LOL UHSD 8] REOLN QDMYDaQLMD PRUIRORA
uzorak natijeluribesSRSXW YHUWLNDOQH LVSUXJDQRVWL LOL WRpNL!
VYRMVWYR PR&AH ELWL YHOLpPpLQD VWRJD MH QXAaQR SR]QDY
YUVWD ULED 5LEH NRMH VX SODaAaOMLYH VYRMLIP NDUDT
GHWHUPLQDFLMX X VOXpDMX EU]JRJ ELMHJD RG URQLFD WX
QD XPX SHODJLpNH SUHGDWRUH 'RN QHNH YUVWH ULED SO
SU VStmder scombekinnaeus, 1758 neke plivaju zamaho samo repa (pr.tuna
Thunnus thynnudinnaeus, 1758)palamideéSarda sardgBloch, 1793) ili osciliranjem prsnih
SHUDMD YHULQD YUVWD L] S RaUrBsGherutbLinbaels] I758Hroz& U YU D «
Labrus viridis Linnaeus, 1758...). Do vrste su odiyLYDQMH VY H-BEHHGW Q NNHL K H.!
SHODJLpNLK YUVWD RVLP MHGLQNL RiQdsitdi WUWRND N R MH Q/NHH
kao porodica (porodicAtherinidaei Mugilidae) (Giakoumi i Kokkoris 2013).

1DNRQ a8WR MH MHGLQND 6HQXWRLPQ .DJDLGDM M & HXIDDO @I HP (
SLVDQMH -HGLQNH VX EURMDQH SRMHGLQDpPQR L ELOMHA&HC
NRMH VX ELOH JUXSLUDQH $NR VX VH ULEH QDOD]JLOH X YH
Prva kategorjaoX KYDUDOD MH EURMQRVW RG QDYLaAaH MHGLQNL
SRVOMHGQMD NDWHJRULMD RG L YLAH MHGLQNL +RUOH OL
WRWDOQD GXOMLQD WLMHOD RYLVLORK WHiy RY\WW R mMHH NIIR NDH. Y
RG LQWHUHVD WH ELOMHAL OL LP VH YHOLPLQD RGUHYHQ
QUVWDPD NRMH QLVX SRG ULERORYQLP SULWLVNRP ELOMH:
NRMH VX SRG RGUHYHQLP ULM ROHRYIQIPL SWH. VE L DNVRHFEA QY D NsRJ
GXOMLQD WLMHOD X YHOLPLQVNLP NDWHJRULMDPD $NR VX
QDOD]LOH X SORYL L QLMH ELOD PRJXUD SRMHGLQDpPpQD SUI
]JDELOMHAHQIDQ B URFMMBIQMD Y HOLp LMMHNDIM HN@DV HQIORNUX_ MDD LY ¥
NDWHJRULMD ,]JUDpXQ ELRPDVH QD WDNYLP SRGDWFLPD
YHOLPLQVNLK NDWHJRULMD PHYyX |JDELOMHAHQLP EURMHP M

9HOLPLQD ULEH WR ta @y Te)XptodienivBna MBJO YHOLpPLQV!
razredgkategorie)RG FP D MHGLQNH YHUH RG FP ELOMHAHQH V)
*DURIRDUWRGD X]|BpDH] -RDhies t1999; HarmeliNivien i sur. 2008) Ova
YHOLpPpLQVND NDWHJRUL]J]DFLMD VH SRND]DOD GRYROMQR
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XY M H a®mdQakaji redovito provodkalibracijui proviens, XQDW R P UMRRH X SURFME
YHOLPLQH XYLMHN SRVWRNMBPINREHDU QX ¥QR MHWLVWOBR&LYC
LVNOMXpLYR X YULMHPH GREUH YLGOMLYRVWL NDNR EL VH
i identifikaciji vrsta

-HGLQNH ULED PDQMH RG FP L]RVj&DiNoQavbrbpdst VX L] L
SRGFLMHQMHQD RYRP YHWOH p2QRFRWXIDHOQRH NWDRLKRMYR ELOM
YHOLPLQH P[ P NDFEHQW INWH WL QH JUDWRIDAMXYWDQMD Ml
zajednica kriptoEHQWLpNLK ULED WM YUVWH L] SRURGLFD JOD
Blennidae i Trypt&J\JLLGDH 2YDNYH PDOH SULGQHQH NULSWLpPpQH
WH&NR VX SULPMHWQH SULPMHQRP R YHite pru¢jen@ brojwosti LK MH
im je jako upitna s obzirom na tendenciju skrivanja (Willis 2001, Holmes i stiB, Ztiriet i
sur. 2016).

, VWUDALYDQMH PHWRGRP SRGYRGQR®IkLGXERKDORI FHQ
IDYUGAKXKQRIHGEDYDQ@RGLQH RG VWUDQH VWUXpQWdiRRN REH YF
SURMHNWDVWGMN R QHRY IVRH KvilviduoMhi ®@rizusy iD2Q14.Xjodini i maniji broj u

VX SURYHGHQD RG VWUDQH VWUXpPpQH RVREH YRGLWH(
vizualnih cenmsa, dok sam ostalih 78 prove&sobno

Slika6. 5RQLRF ELOMHAL YUVLWX ORPWRI@IDODW N X +3JO/ARM H
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8YMHAEDYDQMH PHWRGH SURYRGLOFRUWNH IDUR]MGHNXRBB
PRUIRORANLK NDUDNWHULVWLND L VSHFLILpQLK RELOMHAM
X] OLWHUDWXUX SUHGDYDQMD L IRWRJUD hrstaHY URBYHH SAXR Y
usporednim ronjenjem s maskordisalicomuz VW uUospl) 7DNRYyHU VX VH WDGD U
XYMHAEDYDQMD NDWHJRUL]JLUDQMD YHOLPLQH QD PRGHOLP|
ULED 8] PRGHOH SR]QDWLK YHOLpLQ@D WDNRYHU VH X VNO
mjeraroniocaNRMH SRPDaX X SURFMHQL YHOLpPpLQH SU XGDOMH
malog prsta, duiQD GODQD GXOMLQD UXNH GRSWDONDNBY HQRLYWDF
prijedlozimaNOAA 2016). Nakonpostizanja visoke razin& V Ne@dstiju poznavanjwrsta

RGUHYLYDQMXREURVWQRVNYMX YHOLPLQVNLK NDWHJRULMD U
disDOLFRP FLMHOL SURFHV XYMHAQEDYDQMD MH SURYHGHQ Q

EL LVWUDALYDQMH EOQR SWW X8 HIQO\R).LTiERAE @ $tighDzaroNVaR E
WDNRYHU VH XpL JUXED SURFMHQD SRVWRWQH SRNURYQRV\
L UDJLQH NRPSOHNVQRVWL 3ULOLNRP WDNYLK JDURQD X] S
puta bi konstantnom brzinom preronila transeékt VYUK X RGUHYLYDQMD XGDOMH
SRPRUOX ]DP DK Kal®htati® iefoBle se radila svakih-aR transekata usporednim
iVWUDALYDQMHP SUMD R RINM HYPd i QuRIEW B BU/AR X p QDVRMIRDEL YDOL L
transekt VOLPQR NMRAGDWHWQRKENRQ |DYUAHQRA jeLMWeIDIALYDQM

usporedbaezultata
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312 9L]XDOQD SURFMHQD WLSD VWDQLAWD L UDJLQH NRPSO

9L]XDOQRP DSURNVLPDFLMRP ré&zin®kdrrpéeksQosipiilikamL S VW D (
vizualnog cenzusg* D U Eh&xtoni 3 pUH] 5XPBIDX VHGDP RGQRVQR pHWLU!

, VW U D d.citj Bn@riM khfralitoralne zajednicaaseljamorske cvjetnice posidonije,
odnosno infralitoralnih algdPosebno VD QL&WD QD H ébjdAajednicd.rtaydedain
NDWHJRULMD U Horarjamjew hastdini idiqg @edrpel. Wdhosno druge zajedmee
WUDQVHNW G WD CBLRAYAULRA INGREMdBrovnosti nisu imala vidljivu prisutnost druge
]IDMHGQLFH 1D VWDJRRVVRPRBRIMBURYQRA&UX |]DMHGQLFD PDQ
samo pimi M H U HEQNDDKQja aMdoksimativhogmjera 786/25% SUHGVWDYOMDMX VW
NRMLPD MH@IDMXQWQ RG/R\P R G U Higid Qatjindkd/zdj&iQidaed]eniEn je na
Y L &RHG 6 WIRMBWDR HLODHIRBPHQ D XR SRKRN diR)e 2jedvidéLl. M H G Q
su prodjenjenD NDR VWD QL aWD10%%RR&U ileyR\érdptezentativnog broja
transekata, umanijivanja ekstremnih vrijedndstiQ DJO D a D Y D Q MddovhDnrtipokildd P HY X
VWDQLAWD NRULAWHQD MH MHGQRR/GV R QO LEDStM Baati RU L] D F
grupiranjemtransekad na uTablici 3 SULND]DQ'H DLNVYINDODMXpLYDQMHP WUDQ'
S R N U R Yn@sklgniaiosidonijom iz analiza7LSRYL VW Be@Q ludnaliraiaRdultip
VWDQLAWD SRWSXQH SRNURYQRAUX LQIUDOLWRUDOQLP I
]DMHGQLFH LQIUDOLWRUDOQLK DOJD WLS vwDQLawbD MH ¢
VX VWDQLAWD WLSD  YpdsidoQjgNRJ XGMHOD QDVHOMD

Tablica3. .DWHJRUL]DFLMD EL On4ittdHRQ MWD HY RS D | D WIDMQDR aNARIJ L & W F
V SULSDGDMXuLP EURMHP WUDQVHNDWD

Broj Kategorija Broj transekata
6 W D (pblaatfridsti zajednicom) transekata u analiz u analiz
100% posidonija 4 / /
HD0% posidonija GL0O%infralitoralne alge 12 . -

75*15%posidonija, 2515%infralitoralne alge 18
50“10% posidonijdinfralitoralne alge 34 2 34

25*15%posidonija, 7515%infralitoralne alge 31
&0% posidonija,H20% infralitoralne alge 13 ! 4

100% infralitoralne alge 51 0 51
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.ODVLpPpQD PMHUHQMD NRPSOHNVQRVWL VWDQLAWD ]|D
GXOMLQH QD PRUVNR GQR WH RQ PRUD SUDW LtiiseRE ULV H V
PHWRGD PAHODMWDF /I XFNKXUVW P D/SENKONU ¥ WURUEafa 2001
Takvim mjerenjima kmpleksnosti dobiva se koeficijent kompleksnagtiomjera duljine
SRORAHQRJ ODQFD L ]JUDpQH GXOMLQH WU Dpdiatdi MWD =D
NRPSOHNVQRVWL VX ELOMHA&HQ LXN MRIrdHDaEakoDISRIdHQ H LV N
utjecaj na faunu i smanjilo vrijeme boravka pod vodom ronioca koji provode vizualni cenzus.
.RPSOHNVQRVWLQWDDQ EWLP RG KK op @ WL3IJ([Tablica [ QHWDQLaAWH
NRPSOHNVQRVWL VX JRWRYR UDYQH SRYUAGLQH PRUVNRJ G
UXSDPD L XGXELQDPD NRMH EL SRVOXALOH NDR VNURYL
NRPSOHNVQRVWL 6WDQLAWD NNRWEB OMNY B RIVORP X\QL NRW P QL
R G ehHwzak brojudubina, promjena u nagibu podloge L§ QRVDQLAWD NRPSOHNVQ
KHWHURJHQD VWDQLaAWD V UXSDPD L XGXELQDPD noWDQLaW
UXSDPD PDQMLP aSLOMDPD L SUHYMHVLPD NRML RUJDQL]
opcija za skrivanje i mirovanje5DGL XMHGQDpPpHQRVWL DQDOL]D WDNRYH
100% WQRP SRNURYQR&AUX QDVHOMLPD SRVLGRQLMH L] DQDOL

Tablica 4. KategorLMH UD]JLQH NRPSOHNVQRVWL RSLV NDWHJRULMI

Razina o _ Broj Broj transekata L
Opispojedine razine kompleksnost .
kompleksnost transekata analizama

- ravna S R ¥ha) @nali nagib, bez
0 _ _ 12 10
udubinama rupa

- VHULQVNL UDYQD SR

1 o 69 67
udubljenjem
- KHWHURJH QG up8rkay U
2 _ Sl 45 45
udubinama
- KHWHURJHQD SRYU
3 7 37

UXSD PDQMLP &asLO
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313 )XQNFLRQDOQH WURILPpNH JUXSH

9UVWH NRMH VX ELOMHAHQH RYLP LVWUDALYDQMHP YHi
NRML XYHO LWH R WHWNHD R GXDR V HStég }é \Bakbj vi ©iMiVEnQ ik FitDanja
WURILPNLK VWDWXVD ]DMHGQLFD ULED X SR MHGIGQURREHOE
funkcionalna W U R Igcyphl [Tablicas,. 5D]YUVWDYDQMH YUVWD X IXQNFL!
SUYHQVWYHQR RYLVQR R QMHQRM XOR]L X KUDQLGEHQRM |
RVRELQDPD YH]DQRVWL ]D VWD Q DE)VPbsljedajudatayolj ove 6 W D
NODVLILNDFLMH WYRUH EHQW L miltddd\nisu G20tkopaé) kxtehurijgH QR

je izostavljena.

Tablica5. 1D]JLYL IXQNFLRQDOQLK WURILPpNLK JUXesgoupe NDUDNW

1DJLYL WURI 2SLV NDUDNWHULVWLND ULEH

- herbivori
- LVKUDQD PRUVNH DOJH L FYMH’

HER

- mikrokarnivorne ribe

MICA _
- ishrana: zooplankton
- mezokarnivorne ribe
MECA1 _ .
- LVKUDQD PHNXé&RjLrakBKaHYL L
- mezokarnivorne ribe
MECA2 . } o
- ishrana: manji rakovi i poliheti
- HNWREHQWLpPpNL PDNURNDUQLY
MACA1 Q Q P Q
- LVKUDQD YHOLNL UDNRYL L ULE
- SHODJLpNL PDNURNDUQLYRUL
MACA2
- LVKUDQD ULEH L JODYRQR aakaw |
- omnivori
OMN

LVKUDQD RUJDQVND WYDU ELO?
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3.1.4 Linearna regresija totalnih duljina riba u biomasu

%»LRPDVD MH SURFLMHQMHQD NRULVWHUL OLQHDUQX UF
9 L =H6 S(Ricker 1975)

Gdje jeW dobivena masa jedinke,ib VX NRQVWDQWH VSHFLILpQH ]D
populacije dok j&L totalna duljina (engtotal length WLMHOD ELOMHAHQD ]D VYDN
vizualnog cenzusaonstante su preuzete iz dostupnih baza podataka (Froese i Pauly 2017).
Prednost pri odabirkonstanti dani su podatcima sakupljenim eksperimentalno na jadranskim
SRSXODFLMDPD V YLVRNRP UD]JLQRP SRX]GDQRVWL D NDGD
]D SRX]GDQH SRGDWNH GUADYD OHGLWHUDQD
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32 2ZEUDGD SRGDWDND VOLND L LJUDGD JUDILpNLK SUL

U bQboL]DPD VDVWDYD WH EURMQRVWL L ELRPDVH I
NRPSOHNVQRVWL VWDQLaAWD QLVX XNmdiodpir QriduaMivnH Y UV W\
cenzusom ,] DQDOL]D RYLVQRVWL R VWDQLAWXMHWNR @SNRRSAH
(pojavnost na manje od 10% transekaddtdH SHODJLpNH YUVWD MNRavtdh iWY R UH
sur. 2004)SYRMRP YDULMDELOQRP SRMDYRP NRMD MH pHVWR EL
brojnosti i biomas(Bussotti i Guidetti 199%ajednice nektdentip N tii&a koje, za razliku od
SHODJLpNLK YUVWD PQRJR YLaH RRdavrestRna\nmabj®d#id¥%H ULV W L
transekata za klasificiranje vrste kao rijetke uzeta je RAdHUD VOXpPpDMQRVWL SRMI
(SULODJRYHQ R-V&/RRn +40U1B85 O 1. UEhaDon i sur. 2004

2EUDGD SRGDWDND UDYyHQD MH KCo® Tehht FH&o[iBH O O
WDNRYHU NRULAGWHQL ]D YLD ONR D E & W Qo HBEHONIDERD 4 *,6
LVWUDALYDQRJ S&mBdogeM B UHRRWWBMOG 'UADYQH JHRGHWVN

321 6WDWLVWLpND REUDGD SRGDWDND

BULNXSOMHQL SR GnivajathinRi Endlviirip@imméerdama primjenom
QHNROLNR SDNHWD X VNORSX 5 6WXGLR UDpXQDOQRJ SURJ
SULND]H WH NRYHBWHQEXcEIBHAHZ LR L 06

3211 8QLYDULMDW®H#iz¢d WDWLVWLpPpNH

Univarijatn indeksi primjenjuju se wnivarijagtnLP VWDWLVWLpPpNLP PHWRGI
]ODpDMNH |[DMHGQLFH &@4HOH SUHQLMHWL QD MHGDQ ]DMHG
zbirnomobliku prenosi informacije o taksonomskom identitetu zastupljenih vrsta u zajednici te
se nadalje s njim radi analiza. Ukupan broj vrsta ili bogatstvo vrsta (S), brojnost jedinki ili
DEXQGDQFLMD 1 L ELRPDVD % MHGQ LotielljaRaBihQnoeMsd.H G QR V'

=D VWDWLVWLpPNX DQDOL]X RGQRVD ERIJDWVWYD YUVWELC
QD WLS vwDQLawbD NDWHJRULMH L UD]JLQX NRPSOHNV
neparametrijski test KakalWallis. Ovim testom teselo VH SRVWRMDQMH VWDWLVYV
u razlikama medijananivarijatrih indeksa (S, N i Bpojedinh transektaovisno o zadanim
kategorjama WLS VWDQLaAwD UD]JRY@DVWNRASOHNM RHUWWR NRUL:?
HNRORANLK SRGDR\DWDYNOWW GHD SRS DFLMH SUDWH QRUP
HNRORAGNLK SRGDWDND pHVWD SRMDYD DNR VH QH UDGH GR
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LVWUDALYDQMX L]JEMHIJDYDOR UDGL GRVOMHGQRVWL WXP
rezultata test kao razlike u medijanima je da populadgijeagju VOLpPpQH GLVWULEXFLMI
distribucija progenjena je iz histograma (Sarkar i Deepayan 2008). Nakon neparametrijskog

testa Kruska: DOOLV NRML QDP SRND]XNztvajarjeDtpdanminailefjedixe 1Q D p D M
NDWHJRULMH PHyYyX VYLP NDWHJRasthddDunbDtesBIRINDOREFL) ¥ X SRG
BenjaminHochberg prilagodbom-pfr ULMHGQRVWL 'XQQRY WHVW VH NRULYV
WH GDMH UH]XOWRW piD R Q/RAWDNV U\Dva. thaNkRRalWK pdt taelgddija. Za
vizualizaciju rezultaté&ruskalWallis testaN R U L & W HIQt pvikdz B<Rgsambara 2017).

3.2.1.2 Multivarijatne statistpNH DQDOL]H

6WUXNWXUD |[DMHGQLFH ULED V RE]JLURP QD VDVWDY E
tipu i komplekV QRVWL VWDQLaWDbivabj@il®LPHWRGDME NRMH RPRJ
YLAHVWUXNH XVSRUHGEH PHYyX SDURYLPD WUDQVHNDWD

Razlike u sastavu vistaHVWR VH LJ]UDADYD X REOLNX -DFFDUG NI
NRHILFLMH Q WeRépaK traBsekiaHly paMpostap na kvalitativnoj razini na temelju
matrice prisutnosti/odsutnostivistaDFFDUG NRHILFLMHQW VOLpQRVWL -

se prema formuli:

’L:E>E?

Gdje jea broj vrsta koji su] D M H GpoimatkeHom paru uzoraka (transekti/postadjge broj
vrsta svojstven samo prvom iz para,ja broj vrsta svojstven samo drugom iz para. Vrijednosti
VH NUHUOX L]PHYX L ELYDMXUL SRWSXQD VOLpQRVW D a
MH YRerudati se mogu iskazivati u postotnom (%) obliRezultatmultivarijatne analize
EDJLUDQH QD -DFFDUGRYRM PDWULFL \WalPHYRVMWIWM B allDYXOQ
transektima ili postajama.

6OLPQRVWL X EURMQRWW LL MDA ¥ iKUVERAYR B iR Rs®) V
VOLPQRVWL 2YLP NRHILFLMH QA®RIP pat gStBEhH kvaMitdtividi SDU W
razini na temelju matrice s vrijednostima brojnosti, odnosno biomase za svakuBvestu.
Curtisov indeksVOLp QRMWILL &XUWLV LIlUDpXQDYD VH SUHPD IR
sF Ags: W Yn

35L srrH—=
Ags: WE Y

Gdiejey YULMHGQRVW 1 LOL % ]D YUVWX AL3 X X]JRUNX AM3
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Rezultatmultivarijatne analize bazirane na Bra§y X UWLV PDWULFL VOLpPQRV\
raspodjeli kvantitativnh PMHUD EURMQRVWL L ELRPDVH PHyYyX LVW
postajama.

8 DQDOL]L RYLVQRVWL VDVWDYD EUWRKo@RekshdstiL ELRP
multivarjatnLP DQDOL]DPD N Riyjétiaotadita Lsetgprdataiarkbainivarijatnm
analizama (transektna uzorkovanja i podatci o vrstama bez riba koje tvore plove i rijetke vrste).
8QDWRp WRP SUHWKRGQRP RGDELUX NDNR EL L]JEMHJOL
vrijednosti, ulazni podatci su korjenovgmd preporuciGuidetti i sur (2014 i paketa unutar
programa R.

U analizi sastavarsta ngpostaja X NOMXpHQLP X DQDOL]JL SRIRGQRVW
zone potpune zabrane ribolovaultivarijagtnLP DQDOL]DPD NRDE & O/ Meppd\DX VY H
postaji Dok je za analizu brojnostt ELRPDVH R SR ¥ ¥dahjel vrijeeost WhH Q
transekata na toj postaji

=D JUDILPpNL SULND] XVSR ¥ HitaEhstavsy brxjmosy K hidha(&® M H G Q |
NRULAWHQD MH PHWRGD PXOWLGLPHQ]JLRQDOQRJ VNDOLUDC
Bray-Curts PDWULFL VOLpPQRVWL SRGDWFL VX SR @DYRYHQI
DXWRWUDQVIRUPLUDQL :LQVFRQVLQ WUDQVIRUPDFLMD NR
PHWRGH MH UD]JLQD VWUHVD NRMD DNR MH LVSRG R
dmHQ]J]LRQDOQRP SULND]X ]D YHUL VWUHY GRGDMHPR GRGD!

Za analizu ovisnosti sastava, brojnosti i biomaseVé 3 Q L & Q REdmlakShistiL
provedena jemultivarijatnra permutacijska analiza varijance (PERMANOVA), temeljeaa n
Jaccard odnosno Brag X UWLV PDWULFDPD VOLPpQRVWL 3(50%$129% M
SRVWRMDQMD VWDWLVWLpPpNH ]QDpDMQH UD]JOLNH X VWUXN'
NDWHJRULMH RGQRVQR VWDQLAWLPD U RdJ 6ilpptirdii-tdaN RP SO H
SRVWRMDQMH VWDWLVWLpPpNL ]1QDpDMQH UD]JOLNH QLMH SU
proveden je test homogenostultivarijatnH GLVSHU]JLMH PMHUD EHWD UD]JQRC
QH]QDPDMQRVW JRYRUL R KKad® podvrigR W D 10Q XW CPUH WX) XIREK S |
ovisna o zadanim kategorijama

6YD VWDWLYV Whulpvwaiatn @ DOWIDW LVWLPpNEPR WRHWR GVOV®IDp Q R
PERMANOVA, betadisperzija, 'MDS)SURYHGHQD MH X] SRPRU 5 SDNHWD ¢/
sur. 2017) Za vizualizacija 2dimenzionalnih MDS prikazaNRULAWHIG OVRW 3 :LFNKDF
2009)dok je za3GLPHQ]J]LRQDOQL 0'6 SULND] NRULAWHQ SDNHW AV
2003).
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322 9HOLPLQVND VWUXNWXUD

ZaULERORYQR |QPRKDMD W M URAI®MIjiha it DUWRL ANU DWH Q D
distribucija Y HO L p frék¥eNdij&k zaSRGU XBMIB VW R Y V NRP RINEtRPodatti L
NRULAWHQL ]DndeeQdirixtufeXi ofdi ONLp SULND] SR G UtahdekieMHY DM X
stacionarne vizualne cenzu&a vizualizacjuMH NRULaAWHQ OLFURVRIW ([FHOO

323 3RIRGQRVW RGDELUD NRQ wipimheQlhrénesiddloaND ]|D ]RQH

8 VYUKX SRWYUGH GREURJ RGDELEHY DsposRYanaJREQLK W
potpune zabrane ribolovX 13 0O MHW XnNjéedndstidnyatijatrik indeksa S, N i B te
UDJLQH VOLPpQRVWIFNDV® DO NUMWORVRVXWEURMQRVWL L
&XUWLYV LQGHMNWH WDLhRMARIMIARL W Vi Ih(Qdr & ddzaddnefin®/rknv W D M D
NRQWUROQLP WRpPNDPD 2iGzodapdtiifeRzdbrans RboIDyEE X ekl
RYRJ LVWUDALYDQMD X]JRUNRYDQR LK MH , JRVWDYOMHQD
FLOMDQLK VWDQLAQLK WLSRYD QD ]JDGDQRM GXELQL 9HOL
jedina trenutna djelvl X i D plo®Qne zabrane ribolov@ HPD RGJRYDUDMXiOX NRQW
stoga je analizana samostalno bez usporedbe.
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4. Rezultati

,VWUDALYDQMHP SRGUXpMD 3DUND SULURGH /DVWRYYV
] D E L O NeHEMXQRQ R YUVWD RG NRMLK MH ]DSDAHQR QD RE
XNXSQR ]DSDA&aHQ Rrk@ prir&iB/®W X\oRNXVE RD R W& p MS ReGichXimog X 1
parkaMljet. Pirka Serranus scribgLinnaeus, 1758)¢ QDMpH&UH ]DEL Gidpe@HQD Y U
prisutnosti m 85% vizualnih transekata je ona uzrnejaChromis chromigLinnaeus, 1758)
kneza Coris julis i fratra Diplodus vulgris (Geoffroy SaintHilaire, 1817)vrsta koja je
]JDELOMHAHQD QD VYLP LVWUDALY D&su Racieikayebdd pofadjuju Y UV W
na manje od 10% transekata uz tUWWH NRMH VX ]D Eko® btadiana@dty VD PR
vizualnog cenzusd.abrus viridis (drozd)  HGLQD MH VWURJRD ER HWIHBHHDID YRUN
L VW U D a(NNM D4a/ROM3PCjeloviti popivV YUVWD |J]DELOMHAHQ QD RED LVW
V D G U a Daplidviad X

Tablica6. 3RSLV VYLK YUVWD RSD $HQ UR &HD NDWDMRR/WLNRX R3VD R INNDH
SDUND 0OOMHW V SULG U X §F&Q zRakantsR1 © PN R [fejeit/srBeRIBve

(P)L RIQDNRP ULMHW N H(RY. BLdhiWHD X WYAWDU D L YID QB KX Q D R AHHQEL
VX YUVWDPD NRMLP MH ELOBHAHQD WRWDOQD GXOMLQD WL

/ YUVWD RSDaHQD VDPR X 33 /I DVWRYVNR RWRpMH
0O YUVWD RSDaH@IREtVDPR X 13
YUVWD RSDaHQD X 33 L 13

. _ Hrvatski 3RGU: B
Znanstveni naziv vrste . . TG P R
nazivvrste RSDal a b
Boopsboops
_ bukva + MICA + 0,0169 2,8150
(Linnaeus, 1758)
Dentexdentex
_ zubatac + MECA2 + 0,0134 3,1720
(Linnaeus, 1758)
Dicentrarchudabrax )
_ brancin M MACA2 + + 0,0058 3,1460
(Linnaeus, 1758)
Diplodusannularis
asbu + MECA2 0,0140 3,0730

(Linnaeus, 1758)
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Diploduspuntazzo
(Walbaum, 1792)
Diplodussargus
(Linnaeus, 1758)
Diplodusvulgaris
(Geoffroy SairtHilaire,
1817)
Epinephelugostae
(Steindachner, 1878)
Epinephelusnarginatus
(Lowe, 1834)
Labrusmerula
Linnaeus,1758
Labrusviridis
Linnaeus,1758
Lithognathusmormyrus
(Linnaeus, 1758)
Mugilidae
Mullus surmuletus
Linnaeus,1758
Obladamelanura
(Linnaeus, 1758)
Pagruspagrus
(Linnaeus, 1758)
Sardasarda
(Bloch, 1793)
Sarpasalpa
(Linnaeus, 1758)
Sciaenaumbra
Linnaeus,1758
Scombescombrus
Linnaeus 1758

pic

abubD.

fratar

Kirnja zlatica

kirnja

golema

vrana

drozd

RYpPLF

cipli
trlja od

kamena

XabDWI

pagar

palamida

salpa

kavala

VNXa&CL

MECA2

MECA2

MECA2

MACA1

MACA1

MECA1

MECA1

MECA2

OMN

MECA2

MICA +

MECA2

MACA2 +

HER

MECA2

MACA2 +

0,0229

0,0140

0,0123

0,0176

0,0091

0,0109

0,0360

0,0056

0,0211

0,0039

0,0113

0,0117

0,0082

0,0049

0,0354

0,0141

2,8410

3,0560

3,0700

2,8850

3,1150

3,1200

2,6690

3,2260

2,7040

3,3670

3,0170

3,3430

3,1300

3,2650

3,0500

2,8800




Scorpaengorcus
Linnaeus,1758
Scorpaenacrofa
Linnaeus,1758
Serioladumerili
(Risso, 1810)
Serranuscabrilla
(Linnaeus, 1758)
Serranusscriba
(Linnaeus, 1758)
Sparisomaretense
(Linnaeus, 1758)
Sparusaurata
Linnaeus,1758
Sphyraenaphyraena
(Linnaeus, 1758)
Spicaramaena
(Linnaeus, 1758)
Spicarasmaris
(Linnaeus, 1758)
Spondyliosomaantharus
(Linnaeus, 1758)
Anthiasanthias
(Linnaeus, 1758)
Apogonimberbis
(Linnaeus, 1758)
Atherinaspp.
Chromischromis
(Linnaeus, 1758)
Corisjulis
(Linnaeus, 1758)
Muraenahelena
Linnaeus,1758

aNusX

aNDUS

gof

kanjac

pirka

SDSLJL

orada

aNDUD

modrak

girica

kantar

jera kirnjica

PDWXO
gavuni

crnej

knez

murina

+

+

+

+

35

MACA1

MACA1

MACAZ2

MACA1

MACA1

HER

MECA2

MACAZ2

MICA

MICA

MECA2

MICA

MICA

MICA

MICA

MECA1

MACA1

+

0,0171

0,0155

0,0225

0,0161

0,0065

0,0148

0,0055

0,0050

0,0097

0,0133

0,0089

3,0340

3,2980

2,8470

2,8250

3,2440

2,9760

3,3370

2,9500

3,0760

2,8020

3,1740




Pseudocarandentex

(Bloch & Schneider, aQMXxu
1801)
Scorpaenanotata
_ aNUSLC
Rafinesquel810
Symphodusinereus ) o
hinac sivi
(Bonnaterre, 1788)
Symphodusdoderleini .
hinac
Jordan,1890
Symphodumediterraneus _
podujka

(Linnaeus, 1758)
Symphodsimelanocercus hinac
(Risso, 1810) crnorepak
Symphoduselops
(Linnaeus, 1758)

Symphoduscellatus

_ martinka
(Linnaeus, 1758)
Symphodusoissali -
. kosirica
(Risso, 1810)
Symphodusostratus
dugonoska
(Bloch, 1791)
Symphodusinca
_ lumbrak
(Linnaeus, 1758)
Thalassomaavo vladika
(Linnaeus, 1758) DUEDQ!
Thunnughynnus plavoperajna
(Linnaeus, 1758) tuna

MACA2 + +
MACA1 +
MECA1 +
MECA1
MECA1
MECA1
MECA1 +
MECA1
MECA1 +
MECA1
MECA1
MECA1
MACA2 + +
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4.1 Struktura nekto-EHQWLPpNH |IDMRERIVRP WQEMWNVS VWDQLAWL

=D DQDOL]J]H VWUXNWXUH |]DMHGQLFH V RE]JLURP QD VW
ERIDWVWYR YUVWD L EURMQRVW WH YUVWD |]D ELRPDVX
barem 10% transekata a ne tvore plo&&V D Q LgoHie @ BuMgdtpuno prekrivena zajednicom
LQIUDOLWRUDOQLK DOJD VvVwWDQLaWD VX V YHULQVNL SUHN
WLSD VX SRORYLPQR QDVHQWMDWERVLGR YHMHQIRQARYDFER M

4.1.1 RaspodielaSURVMHpPQRJ ERJDWVWYD YUVWBH@WR MNQLRKV WILEID
PHyX WLS\RWDBRL&WD

2G YUVWH NRULaAWHQH X DQDOL]DPD SURVMHpPQRJ ER
SUl]DELOMHANQ@HP WLSRYLPD VWDQLAWD QD rlietfab@QR WL
QD WRP WLSX VWDQLawbD DOL XpHVWDORVW SULVXWQRVWL
inNif KRYD SURVMHp Q D pEkiRIM QIRR/WYW BIQXN EURMQRVW YUVWD U
u analizt VWUXNWXUH RYLY @QRORMHL$R EWOPH A WO msuVp®IW D O QD
ribolovnim pritiskom 3URV MHp Q DL E U RNUYRWDNQRY WHDWRAQBENQP IWH LV X V
YULMHGQRVWL RNR MHGLQNL QD VWDQLAaW XostiBdl R G
jedinki. PovH (i D Q Mjel® naséja SRVLGRQLMH X WLSX VWDQL&WD VPD

Thalassoma pavdok druge vrste ostaju u podjednakim omjerima na $ygovima VWD QL aw D

Slika7. 3URVMHpPpQD X Np$&anseki Orejnd<p powfstma od
QHNRPHUFLMDQDQPHWILAQRWWED VWDQLAWD
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Ostale vrste koje sudjeluju u analizi struktaagedniceX RGQRVX QD WLSRYH
NRMLPD MH ELOMHAHQD EURMQRVW L YHOLpLQD OLQHDUQTF
gralLp N R PD$X LS\UJ R Mdjhegh @Stika &) i biomase (SlikaB. E BURVMHpPQD XNX
EURMQRVW PHYX VWDQLAaAWLPD NWHGXQNRN @/Q DLp|IRP @ BPXW H LV X WG
SURVMHpPQRM YU LjeM@Is ¢ RADWQIL BN RPD V H 2PMHUstvhid VWD X S
SURVMHpPQLP ELRPDVDPD MH SUR P Nria@rNelngjbkojnii EaseRoP QD W
QDM]DVWXSOMHQLML QD VWspoRdyBosorawanBadfsinbacug RL7BEDR L N D (
6DOSD L aS Dsu (BUNRYiditthp&fibrojnost ibiomasuna V W D ¢pa & Binosno 2.

Slika8. 3 URVMHPQD XNXSQD EURMQBVW SURWYRMQ Q U Vi LSARP
biomasa po vrstam@)od NRPHUF LM D OQQH pHMAIQRVWLSD VWDQ|

8VOLMHG SULGUXALYDQMD VYDNRPunvasiptGhViktlskeaQ RP X ]F
bogatstva vrsta (S), brojnost (N) i biomasa (B) analizirana je razlkadijanima S, N i B po
WLSX VWD QMalisDiesthhekerd abtvrde histogramd®lika 9.). da vriednosti
LQGHNVD LPDMXij¢/mLPR N \GDQWAW B X

Slika 9. Usporedba distribucija podataka univarijatnih indeksa: bogatstvo vrsta (S) a),

EURMQRVW 1 E L ELRPDVD % F QD pHWLUL W

e
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Razlika u aspodjelbogatstva vrsta za 21 odabranu vrstu po transektu u ovisnosti o tipu
VWDQLaAawD SRND]DOD VH VWDADIOUMWLPNL ]QDpIEMQRP S.UXVN
S8WYUYyLYDQMH NRML WLS VWDQLAWD SR NBihoMdthnGeRENL QD FL M)
NRMLP MH XWYUyHQD VWDWLVWLPpNL ]QDpDMQD UD]JOLND X
S VWDQLAasS'D WH VWD QR&WDNDRLaAWH LPD VWD
]ODpDMQR YHiL PHGLMDQ EURMD JD8DA&HQLKEGRMVWIDSX RBD K
YHUL PHGLMDQ EURMD ]DSD&HQ ISKkavl0 VIV G U4 RGI) R VY XX Q O QMWD
testa kao i prikaz distribucije vrijednosideksabogatstva vrsta (S) svakog pojedinog
transekta.

Slika 10. Box-plot prikazraspodijele bogatstva vrsta) tBansekat§d® QD pHWLUL WLS

VWDQLAWD L VWDWLV-WdllskeBtal] QDpDMQRVW .UX
5D]LQD ]QDpDMQRVWL QV QLMH ]QDpDMQR S S

[1
(Medijan w, 25%75%percentil , minimummaksimumQ

5DVSRGMHOD EURMQRVWL |D RGDEUDQX YUVWX SR WULI
VH WDNRYyHU VWDWLVWLINIOLQDPDMQRP  GJ % VOSEDER
BWYUYLYDQMH NRML WLSALWRXQLR® B 3RS EMYInGEHBR ) D H
NRMLP MH XWYUyHQD VWDWLVWLpPpNL ]QDpDMQD UD]JOLND .
(S VwWDQLaAWD LWH SYy WD Qp=®0088*). e WDQL&WH WLSD
VWDWLVWLDNLPH®LLMMQ E PPDPRVWL X RGHIRIXVOISYVEDYRV W
vizualne rezultata testa kao i prikaz distribucije vrijednosti brojnosti (N) svakog pojedinog
transekta.
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Slika1l. Box-SORW SULND] UDVSRGMHOH EURMQRVWL 1 WL
VWDWLVWLPpND |®RlsDdt® RVW .UXVNDO
5D]LQD ]QDpDMQRVWL QV *RQ0H*pRCIDMQR S

1
(Medijan w, 25%75% percentil , minimummaksimumQ

RaspodMHOD ELRPDVH ]D RGDEUDQLK YUVWD SR WUDQV
SRND]DOD VWDWLVWLpNXOPQAIWVpBMQRVW G UT6N BliRa 12
VDGUADYD YL]XDOQH UH]XOWDWD WHVWD NDR L SULND] G
pojedinog transekta.

Slika 12 Box-SORW SULND] UDVSRGMHOH ELRPDVH % WUDC(

VWDWLVWLPpND |®RllsDdt® RVW .UXVNDO
5D]LQD ]QDpDRMQRMWQDPOMQR S S s

1
(Medijan w, 25%75% percentil , minimum-maksimumG

40



4.1.2 Raspodjela kvalitativne i kvantitativne strukture nekto-EHQWLpPpNH ]DMHGQLFH
PHyX WLSRYLPD VWDQL&aAWD

8 UD]OLbLERNIPPY VWDQLAWD X&Kt¥ B i OWMdieNibédrerhdaQ EURM
MH VWDQLA&WH LPDOR VWDWLVWLPNLE X QD PDNINR YEHU L VAMIGD
OL UD]JOLND X VDVWDYX WLK |[DMHGQLFD NRboh @&Wdncg MH -DF
SRMHGLQDpQLK RBIAFDL MG DK WK Oohp @aRsékdtastanovljena je
VWD WLYMpICONN@Q D U D ¥iGth N D E\DD W MADXY W/ L S R ¥lileH DQDW Digs@&RW D 8
homogenostinultivarijagtnH U DV S U & H Q RERWANQO\HE]Xs0O paiz ddni te se odbacuju.

8WYUYyHQILDp ®IRIVW X SURWMHPQYRPY BWRIMP@QRVWIL WH VWD
brojnostinaVWDQXaRGQRVX QD RVWDOD VWDQLaAWD .DNR EL LVW
EURMQRVWLXYUWWQLEMWDB yNRXUMWLNQNRH I RLRLDAHQW VOLPQRYV
DQDOL]D SRMH-GUt3 RR B LIKF [9IHIQ) DAY Bvaki Qarte@seRkatd/ (vizualnih
cenzusa)L]PHYyX UD]JOLpPpLWLK WLSRYDLYWNILD QQ2aMDOMBRINDPDOIDNMH
Test homogenostnultivarijatne UDVSU&GHQRV W L VQLIMW LWMY SIRNNID | QRpDMQLF
VWRJD VH UH]XOWDWL 3(50%$129( PRJX MHGQR]JQDpPQR WXPDD
zajednicaPHy X WL S bidiia/jB @ M®8/3D ordinacijskog pkaza konstruiranog na
temelju Bray& X UW LV N R Hrdst (3D $ir&sWNROMElikg)3

Tablica 7. Rezultati PERMANMA testa za razlike brojnostiL]PHYy X WLSRYD VWDQLAaV

Izvor varijabilnosti Stupnjevi slobode Suma kvadrate F p
7LS VWD( 3 2,83 6,87 0,001***
Ostatak 155 21,31
5D]LQD ]QDpDMQRVWL QV QLMH ]QDpDMQR S S S

Tablica 8. Rezultati testanultivarijatnH UDV SUaH Q R\ WH Yy K URIMSRRADWNWD QL AW

o ) o Suma Srednja
Izvor varijabilnosti Stupnjevi slobode - F p
kvadrata  vrijednost
7LS VWD 3 0,06 0,02 1,32 0,269")
Ostatak 155 1,84 0,001
5D]LQD ]QDpDMQRVWL QV QLMH ]JQDpDMQR S S S
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Slika 13. MDS ordinacijski prikaz raspodijele brojnosEUHPD UD]J]OLpLWRP WLS)
6YDND WRpPpND QD JUDIX RGJRYDUD SRMHGLQDD

6 O L p Qriedlijsiviin¥a biomasé D E L O jeHPAH/QXDVYLP VWDQLAWLPD QR NI
postoji li razlika u raspodjeli biomased/V WD L]PHY X VWD Q LG@WiDkdeRiighta WHQ M
VOLPQRVWL 3(50%$129% DQDGCIEIDOUSWRNHNGR QIR aMIRIPAM D VOLp
transekata (vizualnih cenzush) PHy X UD]JOLpLWLK WLSRYD VWDQLaAWD SR
razlike (Tablica 9). Test homognostimultivarijagtre UDVSU&GHQRVWL QW W LMW ERN
]QDPDMQLP .7VBRUIMBDVH UH]XOWDWL 3(50$129( PRJX MHGQR]
razdvojenost priobalnih zajednica vidljiva je iz MDS 3D ordinacijskog prikaza korestog
na temelju BrayCurtis koeficijentaslp QRVWL ' VWU HA). 60LND

Tablica 9. Rezultati PERMANOVA testaazrazlike u biomad. |JPHYy X WLSRYD VWDQLAaW

Izvor varijabilnosti Stupnjevi slobode Suma kvadrata F p
Tip VWDQL 3 3,41 5,45 0,001***
Ostatak 155 32,34
5D]LQD ]QDpDMQRVWL QV QLMH ]JQDpDMQR S S S

Tablica 10. Rezultati testanultivarijatre raspJ a H @QiewageL |PHYy X WLSRYD VWDQLaW

o ) o Suma Srednja
Izvor varijabilnosti Stupnjevi slobode - F p
kvadrata vrijednost
Grupacije 3 0,04 0,01 1,18 0,323")
Ostatak 155 1,55 0,01
5D]LQD ]QDpDMQRVWL QV QLMH ]QDpDMQR S S S
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Slika 14. MDS ordinacjski prikaz raspodjele biomase UHPD UD]JOLPpLWRP WLSX
6YDND WRpPpND QD JUDIX RGIJRYDUD SRMHGLQDDp
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4.2 Struktura nekto-EHQWLPpNH |[DMHGQLFH ULED V REJLURP QTC
VWDQL&WD

Za analize strukture zajednice s obzirom na komplekswo VWDQL&a&WD NRUL&AWH
R YUVWL |D ERIDWVWYR YUVWD L EURMQRVW WH YUV
]JDELOMHAHQH QD ED,4heRvore pWed.DQVHNDWD

.RULAWHQL VHW SRGDWDND R ERJDWVWY Xansékvhvd D 6 E
MH LGHQWLPpDQ RQRPH ]D DQDOL]X RYLVQRVWL R VWDQLaW>
PHGLMDQLPD WLK XQLYDULMDWQLK LQGHNVD QLMH ELOR P
GLVWULEXFLML PHyX VHWRY LkBriplekshGsD WhBWNZ2adowWaa@ gty D U D |
GRN PHyX RVWDOLP UD]JLQDPD NRPSOHNVQRVWL NRML VX
]QDpDMQD UD]J]OLND QL ]|D MHGB® RID WYH ERGWRWDL VoW D WL
razlika u brojuvrsta, A SQRM EURMQRVWL MHGLQNL L XNXSQRM ELRPI
RGUHYHQ VWXSDQM NRPSOHNVQRVWL

OXOWLYDULMDWQX DQDOL]X VDVWDYD YUVWD QD WHPH
brojnosti i biomase (Bray& XUW LYV PDWULFH VDLQIQ RRWSEORNVQRX \RLUDV
PRIJXUH MHGQR]QDpPpQR WXPDpLWL NDR SRVWRMDQMH VW
3(50$129% ELR VWDWLVWLpPpNL ]1QDpDMDQ 8]JURN WRPX Mt
KRPRIJHQRVWL SRGDWDND XQXWDU VYoBtN e $eGpodattW LUL
PERMANOVE moraju proglasiti nevalidnimaMDS ordinacijski prikazi nisu se pokazali

informativnima.
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4.3 Struktura nekto-EHQWLpNH [DMHGQLFH ULED X PRUVNLP ]D
LastosNRJ RWRpMH L RWRND 0OOMHWD

431 7URILpPpND VWUXNWXUD

Struktura] DMHGQLFD ULED 33 / DVWRYVNR RWRpadjgind 13 00O M
VUOR MH XMHGQDpPHQD V REJLURP QXWSRWUME X MX EU R\WD BY X
]JDAWLUHQD SREUXHEMORpDYDMX UD]JOLNH V REJLURP QD ELF
tolLbONLP NDWHJRULMDPD %URMpPpDQR QD RED SRGUXpMD G
IDVWRYVNR RWRpMH RGQRVQR X 13 OOMHW 'UXJL X EUI
Labridae s 29% odnosno 26%ve ostale kategorije zastupljene su s manje od 10%au ob
SRGUXpMD R V(pdtodiR Qlgiiae)NRML QLVX JDELOMHAHQL X 33 /I
5DJ]OLND X ELRPDVHQRM ]DVWKE OQIHOQYR\AW L ¥aphijciRin®R ®U X b M
SRORADMLPD PLNURNDUQLYRUD NRML VX PDVHQR QDM]DVW
39% dok su drgi ostali mezokarnivori s 29%.dfali mezokarnivori zato su najzastupljenija
kategorija u NP Mljet s 40% udjelom, dok su mikrokarnivori drugi s ladjeod 22%.
.DWHJRULMD KHUELYRUD MH QD SRGUXpMX /DVWRYD WUHIU
XGMHORP ELRPDVH WUHGUL SHODJLpNL PDNURNDUQLYRUL V
NRMLPD MH XMHGQR ELOMHAHQD YHPLORWDNRBURPAURY X V.
W U R I L p Ndrifamid prikakbda je na Slici 18), b) i ¢)

Slika15. 6DVWDY YUVWD D SURVMHpPpQD EURMWDRDLpELK |
kategorijaX GYD SRGUXpPpMD LVWUDALYDQMD
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4.3.2 9 HOL p ktktudeDnteresnih vrsta

Vrstama od posebnog interesa kao kocijalno isplative vrste ilivrste koje su
]JDELOMHAHQH QD YHULQL SR VaybdNDH @M HQD | BYRAGIRHIOITD D D V S
LVWUDANPWIeDMIB3 /DVWRY VHHROR MRPWND [UHNY HRGDAMDQ LKU D
jedinki SHODJLpNLK YUVWD WH-PBQWKr$IMHBKYH & B MIUKR FQ KHNDW KR C
prikazano je nalici 19.a}i).

VrstaBoops boopgLinnaeus, 1758fbukva)(Slika 16a) XNXSQR MH ]DELOMHAaH
postaD WH MH QDMEURMQLMD YUVWD NRMRM MH ELOMHAHQD
IDVWRYVNRJ RWRpMD V XNXSQR MHGLQNL WH X SRGUX{
SRGUXpMX /IDVWRYD QDMYHUD MH EURM QR SkfsimiXiyf&l @ LO QLK
SRGUXpMX 13 OOMHW XMHGQDpHQD

60LPpQX VWUXNWObldda rmdtaburfa (StikeDLAbPkoja je druga najbrojnija
YUVWD X LVWUDALYDQLP SRGUXpMLPD V XNXSQLP EURMHP
XMHGQDpPpHQLMX VWM WXUZ 1BMHOOMHWHDELOMHAHQR l
QDMYHUL XGLR VXEDGXOWQLK MHGLQNL

6WUXNWXUD QHNR P H UFoiddic®6BHD Q IRGTBHMAGUS axdulsriy/ H
(Slika 16c) JRWRYR MH LGHQWLPQD X GYD LVWruaarlpobtaaDs SRGU X
XNXSQR MHGLQNL X SRGUXpMX /IDVWRYD RGQRVQR M F
] D E L O M HsabadultivbfaziX

Vrste fratar Diplodus vulgari$ (Slika 16d), kanjac(Serranus cabrilla (Slika 16e),
pirka (Serranus scribp(Slika 16f) i kantar Spondyliosoma cangélhus) (Slika 16g) pHVWH V X
YUVWH QD RED LVWUDALY QabrsjRja jedirh hejDima canaiekatlike MH [UDV
u struktur PHYyX SRGUXPpMLORID YOMWIDQX GHPRJUDIVNRM VWUXN
subadultnh i manjihadultnih jedink.

9 H O L p st@Rtuxulxrle od kamenaNlullus surmuletus(Slika 16h) i salpe (Sarpa
salpg (Slika 16i) ima velik broj juvenilnih jedinki i niske vrijedosti u broju jedinki

subadultnih i adultnih stadija.
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Slika 16. 9 H O skp $tiQktura aBoops boopsb) Obladamelanura c) Diplodus
annularis d) Diplodusvulgaris e) Serranuscabrilla, f) Serranusscriba, g)
Spondyliosomaantharus h) Mullus surmuletus i) Sarpasalpau morskom

1D & WR B HSR Gllastdskdg oV R(p Ylibtoka Mljeta( U)
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4.3.3 Struktura zajednice nektoo EHQWLpPpNLK ULED X 3DUNX SULURGH /DV

8NXSQR MH QD /DVWRYX ]DELOMHAHQR YUVWD 3RVW
vrsta su Glavat (hstovg i Tovarisa] DELOMHAHQRP2G YUWDWWROGMHAHQLK YU
onih prosienMHQH NDR NRPHEiRL®MDIO@MNRH ¥ B §)@di o2 hephidpnBse.
Slika 17 prikazuje njihove biomasene udjele. Od njih 23 masenim udjelom naeiBI® G U X p M X
dominiraju dvijemikrokarnivorne vrstéukva,Boops boopq20%) i X & DOMI&da melanura
(22%) koje rade plove i na nekoliko posfeD pLQH YHULQX ELRPODYWHW B ChlLLWD- N
XGLR X XNXSQRM SURVMHpPQRM ELRPDVL ELR PDQbtilu RG S
RVWDOL 7R VX YHULQRP YUVWH ]DELOMHAHQH QD MHGQRP

Labrus viridis(drozd),Seriola dumeriliRisso, 1810fgof), Sparus auratdorada), ...).

Slika 17. Masena zastupljenost nekbH Q W L p NNRMWIPED(DMH ELOMHAHQD G
uPP/DVWRYVNR RWRpMH

U detajnijoj analizi sastava zajednice nektoH Q W L p Ndjddinlt lpasiaja unutar
]JDAWLUHQRJ SRGUXpMD /DVWRYVNRJ HRPpORMMW B LNRRRD VAWRL IS
12 vrsta koje su bile prisutne na barenR%s SRVWDMD X SikRG&) ¥didieXrseeD UND 6
QL QD MHGQRM SRVWDML QHPDMX ]QDpDMQX PDVHQX ]DVWX
pod kategorijuMstali3
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Vrste kojesu prisutne na svim postajama Biplodus vulgaris, Mullus surmuletus,
Oblada melanura, Sarpa salpa, Serranus cabrilla, Serranus scriba i Spondyliosoma ganthar
Premda prisutne na svim postajamphov maseni udio je jako prgemnjiv. Postaje Bratin,
MasOLQMDN L 90DVQLN VX MHGLQH NRMH LPDMX ]DELOMHAH

vrsta.

Slika18. ProsMHpQD ELRPDVD QDVIRRRYWDNNRDRW RBBMH L PDVHQD |]LC
vistama SURFMHQMLYDQH YHOLpPLQH

PostajaBijgODF MH GUXJD X SURVMHPQRM ELRPDVL SR WUDQC
biomasi odlazi na dvije vrste mikrokarnivornih riba koje formiraju pld@ops boop$68%)
i Oblada melanurg19%). Dok su ostalih 8 vrsta zastupljene malim udjelima (<3%). Ukupno
MH QD RYRM SRVWDML |DELOMHAHQR YUVWD

1D SRVWDML %YUDWLQ XNXSQR MH ]JDELOMHAaHQR YUV
prikazu iznad sa sSRMLP SURVMHpPQLP PDVHQUIP NBRWHWX XO K HRRI W\
zastupljenosti dominirBoops boop§28%) kojatvori plove, ali i herbivorna vrstsalpa,Sarpa
salpa(39%) Udio ostalih 10 vrsta u biomasi je, kao i na postaji Bijelac, nizak (<7%).

Postaja Glavat (&stovQ najbrojnija je postaja u broju vrsta na Lastovu (21) te postaja
V GRVWD XMHG Q D¢j¢liQa. RrsRaDiad@QméaniraNRMD MH QD YHUOLQL
SULVXWQD V YHOLNLP SURVMHpPpQLP ELRPDVHQLP XGMHOT
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NROLpLQDPD GRN MSEDG D MiPplRowaxXSetehs@lignadls) 1758)28%), a
]QDpDMDQ MH aydipaBadp&daRdYsWhM Kantar,Spondyliosoma canthari($4%)

*RUQML UW 9HOMHJ PRUD MH SRVWDMD V QLVNRP SUR\)\
RPMHULPD SURVMHpPpQH EURADNY H P/J WO DHWYH KDMR HHI X RIAR
ima fratar, Diplodus annularis (17 GRN VH PHyX QDM]DVWXSOMHQLM
makrokarnivorkirnja golemaEpinephelus marginaty4.0 BNXSQL EURM YUVWD |DE
0Vvoj postaji je 18.

Kao i na postaji Bijelac, na postaji Lukavci najzastupljenijeBesops boopg15%) i
Oblada melanurg27%) dok je ostatak vrsta podjednako sudjeluje u masenoj zastupljenosti
SRVWDMH QD NRMRM MH XNXSQR J]DELOMHAaHQRovne, YUVWD
komercijalno isplative.

Postaja na6 XaFX MHGLQD MH V SURVMHp @pdhdykoSahal ORP E
cantharusYLALP RG G U X JD s& [¢ Phi@d® QaMiuia dokidu ostale vrste
zastuplienesp RVMHPQRP ELRPDVRP PRDOEMFRRAVMRYAU VW Hoag OMHAaH
18.

TovarisX SRVWDMD NRMD MH NDR L *ODYDW QDMEURMAQL

QR V QDMPDQMRP SURVMHpPQRP ELRPDOPOAER adniNaRM R MV
NDR L QD SRVWDML *RUQML UW 9HOMHJ PRUD NRMID WDNRYF

SBURVMHpPQRP ELRPDVRP QDMERJDWLMD MH SRVWDMD 0D
vrsta, od kojihjel SULVXWQR X RYRM DQDOL]JL 1DMYHUL XGLR SR
Oblada melanura GRN VX V RGQRVQR SparBom¥/ r8edddHQH MR
Diplodus vulgaris.

Postaja Vlasnik premdatipadaPHYyX SRVWDMH V QLARP SURVMHpPQRP
QDMXMHGQDpHQLML ELRPDVHQL VDVWDY ]JDMHGQLFH WH QL
22% Boops boops
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4.3.4 Struktura zajednice nektc EHQWLPpNLK ULED X 1DFLRQDOQRP SDUN

8NXSQR MH QD SRGUXpMX 13 OOMHW ]JDELOMHAHQR YU
EURMHP YUVWD 8H 22RPHIWBINOMHAHQLK Y Ujgh® kao MH RQ
NRPHUFLMDOIQBR EYLDEMQHRA Y H@ILdcr2 biomas2 G QMLK  SURVMHD
PDVHQLP XGMHORP QH GRPLQLUD QLWablAddrGe@Qmuryl8%WD QR
NDR L QD SRGUXpDiKlod’ iy RYR L YUVWD pLML MH XGLR
SURVMHDp QRIMN EPLIRPWV IR G SURVMHpPQH ELRPDASHIMWX LP JEU
JUDILp Wk&B n@enog udjela na Slici 197 R VX YHULQRP YUVWH ]DELOMH
WUDQVHNWD X PDOLP NROLPLQ D P RahuB Riridis @rDzdp Se@BdlaX pM X /D

dumerili (gof),...)

Slika 19. Masena zastupljenost nekbH Q W L p NSWKRWE IVEHQ M L ubDIPMjeY HOLpLQH

8 VYUKX XWYUYyLYDQMD M HopxineOzZabrabe BoXlG/EdabraneR Q H
RGJRYDUDMXuUH NRQWUROQH SRVWDMH QDSUDYOMHQD MH
QMLKRYLK NRQWUROQLK WRpPpDND QD WHPHOMX VOLPQRVWI
PDVHQRM J]DVWXSOMHQRVWL 7DNRESRY D HV¥iDRREWPHQD L
prethodno iznesenimezultatima. 3SRVWDMDPD VX XVSRUHYHQL VX JODYQ
ukupan broj vrsta (S), brojnost NELRPDVD % WH VX UDpXQDQL LQGHNYV]
PMHUD IDXQLVWLpGQuUriszoRMBBXYXWLY DCLAWDWLYQH VOLPQRVWL
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43.4.1 Zonal

Planirana prva zona potpune zabrane ribolowthdbD DW UH SRGUXpMH VMH)Y
GLMHOD 13 OOMHW LVWRpPQR RG QDVHOMD 3RODpH RNR RW
ORUDPQLN QDREMEBYHWOLMXJIX 8QXWDU SRGUXpMD RGDEUDC
GYLMH NRQWUROQH SRVWDMD LLYDU BEIRADYPpdMIEAe ulzbniN D UW L

VX R]QDpHQH EURMHY Pé&siaji Ovrata kontriolna je postaja Kobrawa
ORUDPQLNX LVRAOPNORY DNoRMMHDIADG/SRUHYHQL VX JODYQL X
LQGHNVL ]|D VYDNX RG SRVWDMD WM SDURYD SRVWDMD L L

Prvi par postajel zoni zabrandk NRQWUROH 2YUDWD L .REUDYD LPCLC
VOdsthr@ 7% NDR L VOLPQRVW X UDV SR Gidhidse (7% U B Q [RYRWLWY X
raspodjeli borDVH WDNRYHU YLGQ@gdM [eYpRkalzgn® @dsdhid zastupljenost vrsta
14 vrsta od kojih s®blada melanurg>60%) iDiplodus vulgarig>14%) najzastupljenije dok
VX RVWDOH YUVWH PDVHQR PQRJR PDQMH |DVWXSOMHQH
YHULQD WLSRYD vWDQLaAawWwD LQWHUHVQLK LQIUDOLWRUDOQL

SRVWDMD ORUW)D et QR WIRINQ L NZ)] BREN B XM X QupanvR QLAL
IDXQLVWLpPpNB6 VWHPQRVYXVNVYOLPQRVW X %) Degs Ratbbel @4). EURMQF
1LVND UD]LQD VOLDQRpsHel vidijiald RaDSUdi ZDRM7USRYL VWDQLAV
XVNODYyHQL QD REMH SRVWDMH

Tablica 11. Usporedba broja vrstéS), brojnosti (N) i biomase(B) L LQGHNVLs VOLpPpQR
kontrolnom postajonsastavdJaccard, )} raspodijele brojnostiBray-Curtis,QS\v) i raspodjele

biomase Bray-Curtis,QS) LIPHBERVWDMD X Szoh @pumhé FHabrank ribolova

njihovih kontrola.

Zonal la 1b
Postaja Ovrata Kobrava ORUDpP®L ORUDpPpQ
Zona zabrane (+) ili kontrola)( + - + -
broj vrsta §) 23 22 20 22
SURVMHpPQD EUR 293 227 278 147
SURVMHpPQD E&HRP 6,9 5,8 55 3,9
zastupljeniipovi VWDQLE 0,1,2 0,1,3 0,2 0,2
VOLPQRVWL VD\ 79% 67%
VOLPQRVWL UDVRBRG 74% 69%
VOLPQRVWL UDVSBC 74% 55%
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Slika 20. Masena zastupljenost nekEHQWLpPpNLK YUVWD NRPHUFLMDOQH YL
1 potpune zabrane ribolovazvan nje na kontrolnim postajama. a) Zona 1a Ovrata i Kobrava,
E =RQD E (Gd$dd D,p Q LINR UzBda®@2) N

4.3.4.2 Zona?2

Planirana druga zongotpune zabrane ribolova @tbYDUDW UH SRGUXpMH
VMHYHURLVWRpPQRJ GLMHOD 13 OOMHW NRG KULGL 0DVOLQ
SRGUXpMD RGDEUDQH VX & ¥WIIH\GH B RVRQDAWMHR © (B ISSRD/G\COMXOL |
NDUWL SRGwaoaMIIkad]RSRVWDMH X JRQL VX R]QDpHQH EUI
Postajama Maslinovac i MVOLQRYDF SOLULQD NRQWUROQD2MH SRV\
XVSRUHYHQL VX JODYQL XQLYDULMDWQL LQGHNVL ]D VYDN
VOLPQRVWL

Ne postoji druga kontrolna postagtoga jeprva uporedbaL]PHYy X SRVWDMH 0DVO
L UW *ODYDW D SRWRP O0DVOLQRYaD(L% OIL iA0)MO L QRW D'P 30D
62 LPDMX VWXSDQM IDXQLVWLpNDHW R LW ROW ¥ DWNRNRV U R (
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YLAL VWXSDQM VOLPpQRVWL X%\ oDWSB @M HOQLHEQPRMQYRX WID W&
biomase je jako niska (56i 41% aWR MH R ULGOQM JUDILBIK&RRAR SBURNMNMNHpPp QD
ELRPDVD QDMYHUD MH QD SRVWDML ODVOLQRYDF SOLULQD L
YDaQH Dedtexdéhte88%, teDiplodus vulgaris35% i D.sargus18%) no na ostalim

postajama njihov udio hbMH GRPLQDQWDQ 7LSRYL VWDQLAWD ]DVW)
KRPELQLUDQD VW D Qdjélannier&shitRAajstikic Miafitorkia.

Tablical2 8VSRUHGED EURMD YUVWD 6 EURMQRVSgdtaval L ELR
(Jaccard, J), raspodijele brojnosti (Bf@yrtis, QSv) | raspodjele biomase (Brayurtis, QS)
LIPHERVWDMD X 25Zdil @pPUR& Faly&diribolovajinove kontrole.

Zona 2
Postaja Maslinovac Rt Glavat ODVOLQRYLCL
Zona zabranét) ili kontrola () + - +
broj vrsta §) 20 25 17
SURVMHpPQD EUR 186 100 231
SURVMHDPQD EIRPI 1,9 3,3 7.9
zastupljeniipovi VWD QL 3 2,3 1,2 1
VOLPpQRVWL VDV 61% 62%
VOLPQRVWL UDVRREG 67% 72%
VOLPQRVWL UDVSBG 55% 41%

Slika 21. Masena zastupljenost nekEHQWLpPpNLK YUV WD tNR padteid& L M D O Q
u zoni2 potpune zabrane ribolovaDODVOLQRYDF L ODVOLQRYDF SOLUL:

kontrolnoj postaji (rt Glavat)
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4.3.4.3 Zona 3

30DQLUDQD WUHUD JRQD SRWSXQH ][DEUDQH ULERORYD
13 OOMHW VMHYHURLVWRPQR RG QDVHNWOMD IREHHABVRIN R GRDAE
dvie SRVWDMH L SULSDGDMXuH GYLMH NRQWUROQH SRVWI
uzorkovanja (Slikat. SRVWDMH X ]BM@ brojewnxa R PQDi[d#ostaji Crna seka
NRQWUROQD MH SRVWDMD 3RPH&pofidia Boova& WWabligl 13*ODY DW
XVSRUHYHQL VX JODYQL XQLYDULMDWQL LQGHNVL ]D VYDV
VOLPQRVWL

Prvi par postajeinutar zone zabrane NRQWUROH &UQD VHND L 3RPHa
IDXQLVWLpPpN®%W VNODLR Q RW\htu@lFoxowosk vist@ed% QR YUOR QLVNX VO
u raspodjeli biomase (32 1LVND VOLpQRVW X UDVSRGMHOL ELRPDVH
biomase (B) koja je z&ontrolnu postajudeseterostrukoY HUD |DKYDOMXMXdL YHOL
Diplodus vulgaris(26%) i Dentex dentexl5%) te velikim plovara sitnijih riba Boops boops
(17%) iOblada mehnura(10%) vidljiva iz Slike 22D 9LVRN VWXSDQM UD]JOLpPpLWF
QHSRGXGDUQRVWL SULVXWQLK WLSRYD vWDQLawD

3RVWDMD *ODYDW L %RURYXDSD QRIN DX ® XV QIR MR DD EBRC
YHOLNX VOLPQRVW X UBVGRIKE MHO V ELUPRNRY RV Wi DMSIRDG M H O
UD]LQD VOLpQR YV Whodjli HdljrRPj® s HIGRME UPRGMHGQDNL VX RPMH
vrsta, no dominantne vrste selikuju. Na postaji Glavat to j®@entex dentex49%) dok je
druga masom najzastupljen§ablada melanurg29%) koja je vrsta na kontrolnoj postaji s
QDMYHULP XGMHORP X] BoopsNdegpd U Y HDULINRY X GUMRD QL aw
XVNODYHQL @D REMH SRVWD
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Tablica1l3. 8VSRUHGED EURMD YUVWD 6 EURMQRVWL 1

(Jaccard, J), raspodijele brojnosti (Bf@yrtis, QSv) | raspodjele biomase (Brayurtis, QS)
LIPHERVWDMD X 3SAdhidBiPurRé zdipardribolovajinovih kontrola.

Zona 3 3a 3b
Postaja Crnaseka 3RPHa Glavat  Borovac
Zona zabrane (+) ili kontrola)( + - + -
broj vrsta §) 21 28 27 25
SURVMHpPQD EURN 235 330 213 275
SURVMHpPQD &#HRPD 19 20,6 59 6,9
zastupljeniipovi VWDQL&"' 0,1,2 3 1,2,3 2,3
VOLPQRVWL VDV’ 63% 60%
VOLPpQRVWL UDVRBRG! 64% 78%
VOLPpQRVWL UDVSBGI 32% 51%

L ELR

Slika 22. Masena zastupljenosektc EHQWLPpNLK YUVWD tNR padtej&a LMD O Q

u zoni 3potpune zabrane ribolovézvan nje n&kontrolnim postajama. a) Zona 3a
&UQD VHND ,lb) ZehB3H Glew&iNBorovac.
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4.3.4.4 Zona 4

30DQLUDQD pHWYUWD ]JRQD SRWSXQH SDPGEUWOEMH UQE
sjeverozapadnom dijelu NP Mljet, zapadno od Malog jezera. UnutaXgoi D RGDEUDQH VX
SRVWDMH L SULSDGDMXUH GYLMH NRQWUROQH SRVWDMD L
]JRQH 1D N D &wdrkévania (BaMpostajeuzoi VX R]QDpHQH EURMHYLP
i2LLPRVWDML +ULG aWLW NRQWURROWDWH XN D\W DeNdd@tdjEDVAW R V|
Zavrti. U Tablici 14 XVSRUHYHQL VX JODYQL XQLYDULMDWQL LQGHN
SRVWDMD LlndsQ GHNVL VOLPp

+ULG AWLW L /I DVWRYVND LPDM X6V \G RS D\QHV ME&padie® N VW p)XN |
brojnosti 6% SURVMHpPpQD ELRPDVD SRVWDMH +ULG@Ii&ndEkSN MH JFR
VOLPQRVVBZAMNDRLAWR VH L YODLGIUD IKHMOR. L ELRPDVL L QDMY
QRVL YHOLND NROLPLQD SHODJLpSaRIA sBroaNBloRHN DI9 LY RUD
]JDELOMHAHQBUQDB SaRWVYWDMIR QD REMH SRVWDMH YHOLNX EI
Epinepheluspp 3ULVXWQD MH VOLPpQRVW X WLSRYLPD VWDQLaWD

SRVWDMD XYDOD 6WUDALFD L =DYUWL $%R69® MXOVLP QRFDWR §
X EURMQRVWL YUVWD QR WD N Ronma&i(48% V NI 40D UIDQ RY WV \XOU P ®
biomasenoj rspodjeli vidjivaje na Slici23E 7LSRYL VWDQL&aAWD VX MHGQROLY

Tablical4 8VSRUHGED EURMD YUVWD 6 EURMQRVWL 1 L ELR
(Jaccard, J), raspodijele brojnosti (Bf@yrtis, Q%) i raspodjelebiomase (BrayCurtis, QS)
LIPHYyX SRVWDMD X SbtpuGeQabiaHeQiRalbVajihpRilQKontrola.

Zona 4 4a 4b
Postaja +ULG Lastovska 8YDOD 6\ Zavrti
Zona zabrane (+) ili kontrola)( + - + -
broj vrsta §) 26 25 28 20
SURVMHpPQD EURI 328 272 416 217
SURVMHDPQD E&4)RPL 338 4.6 9,1 5,4
zastupljeniipovi VWDQL& 0,1,2 1,2 0,1 0
VOLPQRVWL VDV 71% 71%
VOLPQRVWL UDVRRG 69% 69%
VOLPQRVWL UDVSRBG 47% 46%
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Slika 23. Masena zastupljenost nekEHQWLPpNLK YUV WD tNR padteid& L M D O Q
u zoni 4potpune zabrane ribmtai izvan nje n&kontrolnim postajama. a) Zona 4
+ UL Gi Badtdv¥kab) Zonadb 8YDOD MBaUD ALFD

4.3.45 Zona5

30DQLUDQD SHWD JRQD SRWSXQH |[DEUDQH ULERORYD R
Unutar podXpMD RGDEUB@N WDXMGY L kSHtrripe&shj X DHND UWAL SR G U X
uzorkovanja (Slika4 SRVWDMH X ]R Qlrojevind 18,] ¥ PIBRAMRdstaji Vaniji
aANRM NRQWUROQD MH SRVWDMD 6UHGQL UDW DveB®&VWDML
Grabova istok. U Tablici 15XV S R U H uiv@rljatr¥ iddeksi za svaku od postajandeksi
VOLPORQWL ANROILLUDW YUOR VX IBXQND R ILp X HE UB Vi DEQRWL L
vrsta (5%0) te biomasi (4%0). Razlike su jasneidlji YH X JUDILpNRP Slalddp]X 6OL|
se vidi jednostavnost raspodjele biomase olatlole X RGQRVX QD 9DQM&aadNRM 3
Grabova zapadkontrolna postajedS RND ] XM X IDXQLV WL p Naspydzlbpofpésv WL L VC
7% QR VOLPQRVW X UDVSR®% M&VWR HERRPIDHOIMMM NORBESULND]C
2 E 9HULQD WLSRYD vwDQLawDb MH SRNULYHQD QD REMH S
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Tablical5. 8VSRUHGED EURMD YUVWD 6 EURMQRVWL
(Jaccard, J), raspodijele brojnosti (Bf@yrtis, Q%) | raspodjele biomase (Brayurtis, QS)
LIPHYyX SRVWDMD X SbtpuGeQabiaHeQiRAlbVajihpRilQKontrola.

Zona 5 5a 5b
Postaja 9DQML Srednirat Y- ersgva v i:iiova
Zona zabrane (+) ili kontrola)( + - + -
broj vrsta §) 25 14 25 23
SURVMHpPQD EUR 255 257 192 220
SURVMHpPpQB) KhH)RP I 3,3 2,4 2,3 1,8
zastupljeniipovi VW DQL& 0,1,2 0 0,1,2,3 0,1,2
VOLPQRVWL VDV 56% 7%
VOLPQRVWL UDVBRSG 59% 77%
VOLPQRVWL UDVSRBG 46% 59%

1

L ELR

Slika 24. Masena zastupljenost nekEHQWLPNLK YUVWD NRPHUFadiDOQH YL

5 potpune zabrane ribolovazvan nje na kontrolnim postajama) Zonada 9D QML aNRM L

Sredni rat, b) ZonalbUvalaGrabovazapad(Z) i Uvala Grabovastok ().
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4.3.4.6 Zona 6 4Veliko jezero

-HGLQD YHU DpbtpvheYz@baneRitbDuwaNP Mijet su Malo i Veliko jezero,

unutar koje jestacionarni vizualni cenzysovedema grebenu busenastog koralja. Neke vrste

V SRSLVD ]DELOMHAHQLK QD LVWUDsams QMRIRoNS R XpMX ]
(Dicentratchus labrax, Lithognathus mormyrus, Pseudocarnax denté&xkD VWDY YUVWD L]P
YL]XDOQLK FHQ]XVD YUOR YDULUD pxddjenjenatibMm&s@®oVd) EL O M H é
SULURGQL IHQRPHQ QHPRJIXHHWMHNXRVWRYDWLHNRQUW URDQ
prosjeka u bimasenoj zastupljenosti (Slikzb. SRGDWDN V NRMLP MH PRJXUL
EXGXUQRVWL 1DMYHUL XGLR X PDVHQRM J]JDVWXSOMHQRVW
SRSXW RUDGD |]XEDWFD NLUQML RYpPLFD

Slika25. 3SURVMHpPpQD ELRPDVD YUVWD RG NRPHUFLMDOQH Y

tijela na postaji Veliko jezermetodom stacionarnog vizualnog cenzusa
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4347 SipQRVWL VDVWDYD EURMQRVWL potubhdzZalanél X SUHGYL

ribolova Nacionalnog parka Mljet

'R VDGD SURPDWUDQH VOLPQRVWL L]PHYyX SDURYD ]D:
dobivaju potvrdu u ordinacijskom prikazu MDS. Ordinacijski prikaz MBika 26) temelen
QD -DFFDUG P D2ahjdhé& izd¥afa pgs@jR Valka jezero na temelju razlike u sastavu
YUVWD 0'6 MH SRWYUGD YLVRNH UD]JLQH VOLpPpQRVWL 2YUD
]DSDG X VDVWDYX YUVWD pLMH VX VO p¢sQjRNUMELZdNEG@RVLOH YL

Slika26. 0'6 RUGLQDFLMVNL SUL NBth Ma@agefaRa/WVNacignafiond W D Y X

parku Mlet NRMH VX X Q X W D U z8HtaHdnhoyerk@itréde ] R Q D
6YDND WRpPND QD \UYIDA X CRIDIRVEEHBD) St D

Ordinecijski prikaz MDS (Slika 27) na temelju Bray-& XUWLVY PDWULFH VOL
UDVSRGMHOL EURMQRVWL YUVWD SRQRYQR L]GYDMD 9HOL
SRVWDMD X JRQL L WH YHOLNX VOLpQRVW SRW\ADAMMRM XY

i Sredni rat ipostaja unutazone 2.
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Slika 27. MDS ordiracijski prikaz brojnosti vrstaa postajama u Nacionalnom parku Mljet

NRMH VX XQXW D U z8dtaHdh)hoyerk@niréde ]| R Q D
6YDND WRPpND Q DposjekiiXrdn@sii Rr3tdrid [2dnoj postaji.

Na temelju Bray& XUWLV PDWULFH VOLpPQRVWL UDVSRGMHOH
ordinacijski MDS pikaz (Slika 28) koji SRQRYQR L]GYDMD 9HOLNR MH]HUR
UDJLQX VOLPQRVW Izohi [IR HjjpovirSKRMraaDMH LN X VOLPpQRVW X EL
raVSRGMHOL PHyX SRVWDMDPD X JRQDPD L

Slika 28. MDS ordinacijski prikaz biomase vrsta na postajanNaaionalnom parku Mljet

NRMH VX XQXW D U z&8dtaHdhhoyetk@niréde | R Q D
6YDND WRpPpND QD JU D I XorRaGelRstaprddpengvdrie dlikbNipagddnoj postaji.
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5.

Rasprava

SRGUXpMD PAWSDRALROBAMDVWRYVNR RWRpPpWX LOLDRILR R L
ukupnom promatranomBVWDY X YUVWD NDGD VH L]X]JPX ULMHWNH YU
VH SURPDWUDMX PDVHQH J]DVWXSOMHQRVWL ULERORYQLK
RVvWDYOMD GRMDP ERJDWLMHJ SRGUXpMD V UDYQRPMHUQL
odnoVX QD 33 /I DVWRYVNR RWRpMH QEBPRIRVMNWRYWYINR RMWRRHMH
9 LVWUDALYD@L K SRVOWNMMDV ¥223lH WG DEX S ONRdrazSieMuMiD M H
EURMNDPD MR4 MH LIJUDA@HQLML NDGD J]QDPRN®RDRMHR SR M LPAQK
YHUH (¢ SXWD YHUH RG 13 OOMHW 2GQRVL EURMD SURYHG
i daje postoji nesrazmjer, na Lastojunapravljeno 6&izualnih cenzusaa naMljetu 102
vizualna cenzusaJzrok neravnomjernom uzorkovnamaporu su nepovoljni vremenski uvjeti
NRML VX QD SRGUXpMXRIBHMR/INXR LY 020 HP. Ngddiide-pBINdrnosnih
UD]J]ORJD QLVX RGUDYHQL VYL SODQLUDQL. UbijgiR@like QD VYLI
JHRJUDIVNH L]IROLUDQ RORMIRY QRO LNRIVWD RGN WHUHQ WH
YHU SULNXSOMHQ UHSUH]pbQovhDLYQ B POON EQIIR ND HSLRVGADIBDIAMIM H -
proveli 0DJXUDQ JRYRUL R SUREOHPX XYLGD X ERJDWYV
interpretirano samo NAVHPHOMX UD]JOLpLWRJ XJ]RUNRYQRJ QDSRUD ¢
YUVWD pLMD VH YMHURMDWQRVW J]DELOMHADYDWIij¢dd SRYHIU
razlika u uzorkovhom naporutR YD GYD SRGUXpMD QLVX GHWDOMQR PH:
temeluVOLPQRVWL X VDVWDYX YUVWD UDVSRGMHOL EURMQR\

9UVWH NRMH GRSULQRVH UD]JOLFL X VDVWDYX YUVWD L
YHULQRP YUVWH NRMH VX QD SRGUXpMX ]DELOMHAHQH VDF
FHQ]XVX LVSWROUXPMPRIR VX YUVWH SRSXW RYpLFH EUDQF
VDPR QD SRVWDML 9HOLNR MH]JHUR X 13 OOMHW LOL SODYR
33 /I DVWRYVNR RWRpMH 2JUDQLpHQMD SULPLMHQMHQH PHYV
SRGFLMHQLWL SULVXWQRVW L EURMQRVW QHNLK YUVWD >
RSUHPH SUHYHOLNH XGDOMHQRVWL pLPH MHGLQND QH XC
RJUDQLpHQD VQDJD RSDaDQMD URQLFD XvhnadjdHestetNRMH M
O9HULQD YUVWD NRMH VX ]DELOMHAHQH MHGQRP LOL GYDS
SUHGDWRUL |1D NRMH SULPLMHQMHQD YHOLPpLQD WUDQVHN)
PRAH SRGFLMHQLWL EURM RSRAaDOHER U XHHRIND QRVIND GVLHP M)

P[ P SUDWR L VXU IMLKRYR XRpDYDQMH SULSLVD
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YUVWH QLVX RYLVQH L YH]DQH ]D N DAEMNMWH. NWHW]IDNVHH & @ DR}
NRMH VX WDNRYyHW BHMNXWDRNPNK ISREBXD EXNYH L XaDWH WDNR
]D VWDQLAWH L |DGUADYDMX VH QD aLURNRP VSHNWUX VWD
L] DQDOL]D V REJLURP QD WLS L NRPSOHNVQRVW VWDQLaWI
nekkc EHQWLpNH | DMHGQLFH ULED 9HOLPLQVND UDVSRGMHOL
YUVWD X RYRP LVWUDALYDQMX SRSULOLPQR MH XMHGQDpH
QDMYLAH MXYHQLOQLK MHGLQNL L RQIMHGQBNM@X) QHH & HK
UDVSRGMHOX QD /I DVWRYX JGMH QHPD GRPLQDQWQRJ YHOI
udio subadultnih jedinki.

Crnej e QDMEURMQLMD ]DELOMHAHQD YUWWDHWAIHNRP F
jedinki). Taj podatakM H R pHEX® X Q& c@d sitha mikrokarnivorna riba koja tvori
POQRIJREURMQH SORYH -DUGDV QR VXVWDY NDWHJRUL
NDWHJRULMX SUHWSRV W DokeénrarkoynbsigreldziGl4 000atliHke O@N L 3
YUVWD MHBYSBRVWUDQMHQD X FLMHORP -DGUDQX RG SRY
lovna vrsta i nad njom nema ribolovnog priassdardas 1996). S obziraiha tvori plove koje
PDVNLUQR GMHOXMX QD EURMQRVWL LVNOMXpPMIQ N WIHQIL]E Y

Knez jenatransektimge E L O Mikeikb@ brojy uzrok tome nije tvorbe plove (kao
AWR MH pHVW VOXpDM NRG MENR VEILLRNDQY K VYNIDHER bj W2rYRDU Q |
populacije U D V S WiEdih® jelddihkamaVelika brojnost nile] Dp Xy XM XU D V IiRt&V AL URP GELC
NRAUD]J]QROLNLP VWIDURNRALRDWDORQAX GXELQD (Ra@laSRY).aLQH G
8VSRUHGED EURMQRVWL SR WLSRYLPD VWDQLawWD ]D RYX Y
velikog udjelanaseljgposidonie 1D WLP VWDQLA&WLRDLR \bidRiapaRdokX LK MH
MH QD RVWDOhil# PQRDRLEWRMQLMD 3UHPGD &LYL QD &ALURN
LVWUDALYDQMH MH <%KReXaD3D B RDSVWIDHQUEOWAIADH YHUHJ XGMH
podloge obrasl infralitoralnim algama.

2YLVQRVW VWUXNWXUH MREH & P L M H QAR QUENCIREHREN K DM H
Mediteranu *X LG HW W L -Chartolildur.tZD04, Thirietisur. 2018)HULQD LVWUDALY |
REXKYDUDOD MH WUL VWEagiadS\R/ LSR8 &EMMHQD WW/ND Q &W DW D
QDMpHaAUH SUHNULYHQD ]DMHGQLFRP LQIUDOLWRUDOQLK L
VDVWDYRP D pHVWR VX ]QDpDMQR Q L@HartdhU Reve® RUZMfAL  * X L C
2001, Giakoumi i Kokkoris 20 7DNYD vwDQLaAWD X +UYDWVNRM VX
REXKYDUHQD RYLP LVWUDALYDQMHP j®B&jigSRWWORQAWE @ L
LVWUDALYDQMD SRND]XMH GD MH VDVWIEYH QWNLWIDL KD NREDH ¥
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(GULGHWWL *LDNRXPL L .RNNRULYV 6WDQLAWD LQIUD
PHVWR EURMQLMD MvEhiQUl RR Tun&sl UH ZD08)La Mesa i sur. 2011).
*XLGHWWL X -DGUDQX ]DELO M&dimR posidanije Begal BaW VW Y R
VWDQLaAWLPD NDPHQLWRJ GQD REUDVORJ LQIUDOLWRUDORQL
V NRMLPD EL VH RYR LVWUDALYDQMH P RRasRposM&ifelthedl GLWL S
SRPLpQLP GQLPD D GUXJD VWIMQLRWWB RX UVDWNMBDQRY ILWP D
VDPR QD SRPLpPpQLP GQLPD QHJR X -DGUDQX pHVWR QD
VHGLPHQWD ODQMD L YHUD QDVHOMD pHVWR VH PRJX QDI
prekrivena infralitoralnim algama. DNYD VWDQLaAWD VX ELOD FLOMDQD VWI
cilj utvr y L Y Drezlkéu sastavu, brojnosti i biomasekic EHQWLPpNH ]DMHGIQXKFH UL
vwDQLawD X NRMLPD VH RYH GYLMH |IDMHG@WYUSRE® DY OM X

Vrste koje suL]X]HWH L] LVWUDALYDQMD VWUXNWXUH ]DMFE
NRPSOHNVQRVW VX YUVWH NRMH VX ELOH UWuLMHQNRHXRpH
LVWUDALYDQMX ELOH NODVLILFLUDQH NDR ULMHWNH VX ]>
RYPD FLSOL SDJDU SDODPLGD NDYDOD VNXaD &NDUSXC
NLUQMLFD PXULQD aQMXUDN &4NUSLQLFD KLQDF VLYL L W
XRpDYDQMH SULOLNRP LVWUDALY D Q Mpulthagbod ridouoy UD WL \
pritiska, pogotovo podvodnog ribolova (pr. kirnja zlatica). Nekim vrstama 10 metara je
GXELQVND JUDQLFD DUHDOD SRSXW MHUL NLUQMLFL NRMD N\
1996) RDJORJ RYDNYLP SRiGDYWH P IV PRRRERG XYW Q I p Hiéhjd@ SULP
metodologije u vidu upitno rijetkih vrsta.

6WDE@QEAWRMLPD MH DOJDOQL SRNURY X YHULQVNRP XGN\
ima QDMYHUL EURM YUVWD ]D&EWO N Hawselja@osiBdRijeVpokazg V H N W X
QDMYHUL UDVSRQ X EURMX YUVWD NRML VH PRJX SRMDYLW.L
WRPH YMHURMDWQR MH @&WR WYUGD SRGORJD QD NRMRM UL
raznolikog stupnja kompleksnosti koji u ovojanalizini gD |]PDWUDQ 3UHPRaSd)jaVWDOQLE
SRVLGRQLMH L V YrdsejaB\RVILEG RQGMMHKD BRND]XMX VOLpPpQR ERJ
X VDVWDYX WD GYD WLSD vwWDQLawWD M HGRQKowhP Raghdiz WH MH

VX SRND]DOL SURVMHpPQR YHUL EURM YUVWD QD NRPSO
DOJDPD L VWDQLaAWLPD NRMD VX NRPELQskpdiBoN®OMHGQLF
VHGLPHQWD 'UXJR VWDQLaAawWH RGYRWDQLHEWRX EMHIGRYNRCQ
LQIUDOLWRUDOQLK DOJD V PDQMLP QDVHOMLPD SRVLGRQLNMN
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7H XVSRUHGEH PRAaGD L QLVX QDMEROMHQ DEMG L VIV D& INYDD
provedeno naubini od 10 metara, anprona3 mVWRJID VX GLUHNWQH XVSRUHC

6WDQLA&WD YHULQVNRJ XGMHOD |DMHGQLFH LQIUDOLWRI
LPDMX QDMYHUX EURMQRVW MHGLQNL ]D SURPDWUDQX Y
naspram svih tipova®/ D Q LAV DV WD QL AW D néd¢lipSRYN B R I GMWMH QD MVOLPQ
L VW U Braksélngahosidonije (Guidetti 2000, Vega Fernandez i sur. 2005, Zubak i sur.

WH UH]XOWDWL R PDQMHP SURVMHPQRP ERJDWVWYX |
SURYHGHQLK LVWUDALYDQMD X OHGLWHUDQX *XLGHWWL
YHOLNRJ EURMD MXYHQLOQLK MHGLQNL L VODENasjRBpOMLYL
SRVLGRQLMH LOL RSUHQLWR VWDQLaAWDVX NDBDRLMNLIPMKESGWH C
UDVWLOLAWD YHOLNRP EURMXNRPWHW B LUVERHDEXaNGEMI@E X M X U L
'LUHDFY{K -Viddn P $U0 L1995, Boudouresque i sur. 2012). Harm¥lvien i
JUDQFRXU XVSRUHYVLY RkalLprikugljehuY maaseWnrbWEsidBrijeés D
YLIXDOQLP FHQ]XVRP L SULGQHQRP NRURP WH VH LVSRVWL
SUHJOH G- & bl IQSWpiNEHH Q VOLHNNW R] Dadeji@apdskbhijinDd bogatstvo i
EURMQRVW SHODJLYNAK SREAMIMNMAMBD@MR 2YR VWDQL&AWH M
]JDAWLUHQR QD YLa&AH UD]JLQD HXURSVNH OHJLVODWLYH 1D
konvencija). O njemu je ovisno mnogo vrstaneBHQWLpPpNLK ULED WH VWRWLQH
prikupanMH LQIRUPDFLMD R VWUXNWXUL J]DMHGQLFD ULED |
SRGUXpMLPD QLMH SULNODGQD PHWRGD MHU XQLaWDYD
RSRUDYOMLYX G X JFRake Xatakberistikevbire\Wwaietrficé zgvaju prikupljanje
podataka nedestruktivnim metodama, aobzimato GD RYRP YHOLpPLQRP L WHKQLT
FHQ]XVD MH WH&GNR GRELWL GREUX SURFMHQX VWUXNWXU'
VODELMH PRiUL RSDADQMD URQLRFD S U bsSnirdu XawHin&cijel LV W U |
s drugim nedestruktivnim metodartf@ancour 1999, Zubak i sur. 200.0LpQR ]DNOMXpN?>
VOLpQRVW X VDVWDYX YULMHGL L |D UDVSRGMHOX EURMQR\
WLSD GRN VX QDMUD]OLpLGARIMIM N V. DEH]A QYD HY €W R QR aSARDY LE F
naselaSRVLGRQLMH SUHIHULUDMX YUVWH SRSXW NQH]D YOD
EURMQLML GRN VWDQLAaW DnaSéja@sRWLLIGIR G L MMHMX YD (LHOR. /U RIM
OXPEUDNrk&aSDU S

,VWUDALYDQMHP MH ELOMHAHQDrsvaHO.LVX. BIHO\OLMHRO B W
]JDELOMHAHQH QD YLAHORGASD WUDLFVHODWD IUDWDU NLUQ!
VDOSD NDQMDF SLUND SDSLJDpD IRRUDBDVIWNDWMNDUNIBZMRYV
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WLSRYD VWDQLaWD D XVSRUHyYyXMXuL SURVMHpPQH EURM
SUHWSRVWDYLWL NRML YHOLpPpLQVNL UDJUHGL YUVWH SUHIH

yHWLUL Y UDipiédis QDWW DQMXMX &LURN VSHNWD/UPVWD
SUHIHUHQFLMDPD )UDWDU L a4DUDJ YHULQRP VH ]DGUADYD!
aSDU L SLF VX M HaEda)ibdddsidonjeli\vzajedn@ilinfkalitoralnih alga (Jardas 1996)
YUDWDU MH X RYRP LVWUDALYDQRPO QX \DPURWRQMAWL PPDES
YyHVWH VX QMHJRYH SRMDYH X YHOLNLP SORYDPD QD JUHE
REUDVOL LQIUDOLWRUDOQLP DOJDPD -DUGDV NRML VX
VWDQLaAWH QD NR MHP QHMIEJDRWDQL 8 U RMMHWDU MH YUVWD YU
PDNVLPDOQR QDUDVWL RNR FP 2ELWDYD QD aLURNRP UL
-XYHQLOQH MHGLQ N HagekinvapoBldorife Llddk BbBddlXe i adultne jedinke
preferiraju klPHQLWD GQD QD NRMLPD MH QDMpH&UD ]JDMHGQLFD
PHVWR VX YHOLNHaNRRFFREIXH DY Q RXWAUNRMNULYDQMH EURMQ
UDGH X VOXpDMX SRMDYH YHOLNLK SUHGDWRUDskooDUGDYV
VWDQLaAaWH DGXOWQLK L MXYHQLOQLK MHGLQNL QLMH SRW
SUHWSRVWDYLWL GD VX QDn¥ajBpR\AMEFPO@L Mt MEI'GN. RN X G M Bl
QD RVWDOLP VWDQLAWLPD QR QDMYBHKDMSWRW KB b QW DELLRN
nasellaSRVLGRQLMH 3UHPGD PRJX SRVWLUOL YHOLPLQH YHUH
]JDELOMHAHQD QL MHGQD MHGLQND YHUD RG FP 1D RED L
spolno nezrela

ASDU MH QDMP DipIiMiBs WHVNDIR URIKDWDU aLYL QD aLURNRI
RYRP LVWUDALYDQMX SRND]J]DOR VH GD MH EURMpPDQR GRP
SRGMHGQDNLK RPMHUD QDVHOMD SRVLGRQLMH L |IDMHGQLF
ribolovhom pr WLVNX L pHVWD MH YUVWD X -DGUDQX 2YLP LVWUI
PDNVLPDOQH PRJXUH YHOLPLQH RYH YUVWH SUHPGD MH QDI
SRGUXpMD ELR VXEDMXORVCDWDMWHGQGDR P NPLIRAH XMWID |G HL HIMNR I
ribolovnog pritiska na ovu vrstu.

.DQWDU MH YUVWD NRMD WDNRYHU aLYL QD daLURNRP
vwbQLawbD |]D PULMHVW -DUGDYV SURVMHpPQD EURMQRYV
QD PMHARYLWLP GRDOQNHQUMYXHIFURMHMHNX QD VWDQLaAWX EI
SUHWSRVWDYLWL GD MH Y HUHIQEP MB G HQNER Epiled DM E W L P O
MHGLQNL NRMH QDVHOMD SRVLGRQLMH NRUIKMWIBbgD VNUL
LVWUDSRGXDPMD VX VSROQRPEMUIBQ@H. U INPGNI@tNijdtko
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] D E L CeMpoiaadd fela jedinkalok jeu 33 /DVWRY V NIRE R Q/NRH-ABiEQSROINO
zrelih jedinki, nannogomanijin Y H O LG QPID N V L P D @ad cih ikdulopd vistd® R a H
SRVWLUOL )LVFKHU L VXU ORJXUL XJURN PDORP EURMX ]
VX YHOUH MHGLQNH XpHVWDOLMH QD YHULP GXELQDPD 3DMX
3LUND MH YUVWD ]DELOMHAHQD QIN\WBMYWWHPQBURM XY
kamenita dna haselaSRVLGRQLMH &WR SRWYUyYyXMH L RYR LVWUDA
GXELQDPD L]JPHyYX L PHWDUD GXELQH 3URVMHpPQD YHOL
FP -DUGDV 2YD YUVWD LL QD DWDYH.BXV ERJIR WQEBRWR Y L
]IDMHGQLFD WH QD WRP VWDQLaAWX LPD SURSRUFLRQDOQR
VWDQLAWD SRSXW RYRJ SUXabDMX MRM PRJIXUQR®L VNUL"
LVWUDALYDQL(SWMaZBYB 3 DMVLWWDPVNR RWRpPpMH L 13 OOMHW
RYH YUVWH MH VOLpQDGXPMWOQHXGRRLM ANG MY N URBUWR.MR G HYGH
spolno zrelih jedQNL 7DNRYHU QLMH |DELOMHAHQD QL MHGQD MHG

Slika 29. Adultne jedinke pirkeSerranus scriba QD VWDQL&aWX |DMHGQLFH
DOJD IRWRJUDILMD +UYRMH yLaPHN

.DQMDF MH VURGQD YUVWD SLUNL WNH;LRWH@®HWRQBJ&W
NDQMDF pHauL QD NDPHQLWRM WYUGRM SRGOR]JL REUDVOR
naseljima posidonijgao pika PUHGDWRU MH NRML VYRMH VNURYL&WH U]
rupama u golim stijenama negmseljimaposidonL M H aW R .WIN@j@dnij5 je N Da
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VWDQLAakasehad> EVW]JGRQLMH 5DVSRQ YHOLpPLQD VOLpDQ MH SL
UDVSRGMHOD X RYRP LVWUDALYDQMX =DELOMHAHQH VX U
QDMYL&H MHGK QRNL YitdnB{pa@pEvanja

Mnoge nekteEHQWLPpNHXNOMWRROMXRSDAHQH RYLP LVWUDAa
KHUPDIURGLWL pLMD SURPMHQD VSROD MH pHVWR GHWHU
golema, kirnja zlatica, kantar,...Podatci ovog istDALYDQMD QDADORVW SRND]XM
vrsta vrlo rijetka pojalDb VSROQR JUHOWM NYVDGRGNB VD IMREAWDULMLK MHG
LOL PLMHQMDMX VSRO LOL LPDMX YLaAL IHNXQGLWHW RG PC
ULED L aDQvaLYOMDYDQMD PODYyL UDVWH V SRYHUDQMHP Yl
'‘D\WRQ ORJXUL XJURN RYDNYLK SRGROWHBDpPME VINLKUU DI’
ribolovom. 3UHORY QH PLMHQMD GUDVWLpQR eViDdeRogvéfskd Q X W Q X
strukturu vrste, HOLPLQLUDQMHP YHOLNLK MHGLQNL QDUXabDYD V
SURGXOMHQMH L RSVWDQDN YUVWH 9UVWDPD SRSXW NLUQ
GR NULWLPQH YHOLpPLQH FPURAMHDHANWDR® RSQGUDGH L VXU
Nijedna MHGLQNL ]6viil OWW EjBEn® iil}¢ Ddlegla tu starosiL Y H O Mpag@ X
populacije nektkEHQWLpPpNLK ULED VX GHVHWNRYDQH L YHOLPLQVN
juvenilne i subadultne jedinke je zabridjy DIM XQiH y X8vdvR za obnovu postoji, pogotovo
X] 1DADW.REXWL GRVOMHGHARLNRRYRYWBBPDWVNR LVWUDALYDC
PRUVNLK ]DAWLUHQLK SRGUXpMD SRVWDMD *XLGHWWL
biomasu ribe PRUVNLP ]DaWLUHQQWPU R RIG2pBefR@IUMOY L p pb@Ed LOL
zabrane ribolova X RGQRVX QD GMHORPLPQR ]DAWLUHQD PRUVND
]DAWLUHQD SRGUXpMD EH] UHJXODFLMH ULERORYD 'MHORTF
bliskija su podiXpMLPD EH] UHJXO BKIWH RISERDRNYD P jQtb] DAW L i H
VWURJR ]DAWLUHMIKBRRE UXMWMIDALYDQMH X VNODGX MH V
SUHW KR G QL K MadierdridBiLFvaDa M. 200 laudet i sur OHYyXWLP RYR
LV WU Djé IPHYQMH. M sWjéetd NIRDMD SRND]XMH XpLQNH PRUVNLK ]D:
ULEH NRULVWHiUL GRVOMHGQH PHWRGH WUDQVHNWQL YL]X
+NDR L QD&H LVWUDALY DQMHR N D @ BXOMHNIXHIN W HE)\XWD W G D DY S R
biomasom riba i gustaL PHVRMHGD L YOBRQDKEERADYW RUPRUVNLP ]L
SRGUXpMLPD VWUR JMan] bdgovdr Wiké sLdDerSjRjd Wijednosdij nisu
SURQDYHQH ]Q D p bavhézHoérdifalhe\/Hedmpsvakav rezultat ovog velikog
LVWUDALYDQMD GRVOMHGDQ MH LVWUDALYDQMX X 13 %ULI
ELRPDVD NRPHUFLMMMWDNRWDAXKXWDUWIDUND GRN RQH U
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YDAQRVSRNQ@PIVKDOH PDQMH YULMHGQRVWL LOL VX PDQMH Y
Ovakvi UH]XOWDW QDjc COMMW SSRRGMEYN® GD MH ULERORY JOD
strukture tih zajednica riba

-HGDQ RGKNORNXDPD®WHOMD X p LW IRIMH. QU SRR WINDL K | C
zabrane ribolovaE LWELMW L SURPMHQD YHOLPLQVNH UDVSRGMHOH
MXYHQLOQH QHGRUDVOH, ¥HGLLNDHN VM HYGH.IQ N B RNCRVRH ] W GDHD M Y L
populacija (Pelletier i sur. 20D3Jslijed visokog ribolovnog pritiska podvodnim ribolovom na
koraljnim grebenima u MikronezijizdbOMHaHQR MH P D QjedihkRe3 8usKaid D YHOL
bijegu od buke neggedinke koje su u zonammabrane ribolova. Tak podatci dobiveni su
usporedbomv L] XDOQLK FHQ]XVD SULNXSOMHQL XRELpDMHQRP U
RSUHPRP ]DWYRUHQRJ NUXJD NRMD QH SURL]JYR@UAIPMHK)>
/ILQGILHOG L VXU 'UXJIDpLML WHKQLPpNL SULVWXS PHW
PRAKMPDQMLWL SR]QDWH JUH&ANH L SULVWUDQRVWL L XQD
vizualnog cenzussRH] XOWDWL YHOLPLQVNH VWUXNWoOgpHsuQeH WUHE
JUH&ANH X SUR ebink€rhet¥dd® LitulblQog cenzus2 YL SR G D Wralsak® X i X M X
primi M HUOHQH Vi dikhkb@ps¥liitno stanje i demografsku strukturu populacija. Ovakvi
UH]XOWDWL PRJX SRVOXALWL NDR SRpHWQR VWDQMH L SUF
YHULK MHGLQNL SULPMHQRP RGUH jpbsa¥t 20 pdRoaihe F2aMane H D &
ribolova.

,] SULORAHQLK SULPMHUD YLGOMLYR MH GD SUHPGD YH
VSHNWDU vWDQLaAawD QD NRMLPD RELWDYD WDNYD VWDQLa
raspodjeli biomase. Postojebcl|QDNH GD MH VYDNRM YUVWL VYRMVWY H(
SRWUHEQD VX GRGDWQD LVWUDALYDQMD L RSVHAQLMH DQTC
WDNRYyHU SURPMHQH X SUHIHUHQFLML VWDQL&WD RGUDVYV
navika, RWUHEH ]D VNULYDQMHP L OL Heferagbnjog QdRra\R ¥ priouthel P 6 W
REMH FLOMDQH |DMHGQLFDPD RYRJ LVWUDALYDQMD LQIUL
istodobno kompleksne trodimenzionalne struktuneredstavljaju najpovoljnjaVwDQLaAWD |]D
nekic EHQWLpPpNX ]JDMHGQLFX ULED MHU SUXabDMX PQRAWYR PL
VLWQLMLK ULED NRMH VOXaH NDR SOLMHQ pLPH VH RVLJXL
2005, Harmelin Vivien i sur. 2005, Tunesi i sur. 2006a Mesa i sur. 2011, Giakoumi i
.RNNRULV 6YDNL RG SURXpDYDQLK WLSR-YEIH QW IDpONLH W
]IDMHGQLFH ULED L LGHDOQD ORNDFLMH ]D ]DAWLWX EL WUH
QD KHWHURJHQD Whwdjpe@ zdatnrasiiditbtadnd @lgaNnaselja posidonije koja
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X SURVMHNX SRND]XMX YHOLNR ERJDWVWYR YUVWD EURMQ
SRYH]XMX GYLMH NUDMQRVWL NDPHQLWD VWD&ejawD YHI
posidaije koje tvore livade 2QD LPDMX SRWHQFLMDO ]D SRGUAaDYDQ
demografski Y H O L razQolike ktrukture promatrane nekkHQW LpNH ]DMHGQLFH UL
ovo isStUDALYDQME WXAIPREHSRWYUGX GD VX VWDQéiwg® YHOH |
povoljnija u vidu ukupne brojnosti jeuki i biomase, mnogaisPaLYDQMD NRMD VX UDVF
metodamaXWYUGH NRPSOHN\RQRMANL O/DV VY @ LNidtErpruQEdreia® L F X
Charton i Perez Ruzafa 2001, Gar€harton i sur. 2004, Consoli sur. 2008). Velika
heterogenost u podatcimn@&N RMD MH RQHPRJIXULODI RIXRDOLWH WBRKXJ DY
subjektivnosti u procjienNRP SOHNV QRt§eW R PV WD\G UEBHDYPD®MD QDMUDAL
PHWRGDPHONMMWDFWDNRYHU SUR BNMRHDRAPSWOH MV QR VWX PP RN R/ Y¥
QD WHPHOMX PDOH GX&LQH ODQFD /XSFHNXWXW R @Ruzafax BNK X U
2001).

5D]QROLNRVW VWDQL&AWD SUHGXYMHW MH XVSMH&aQRJ
SUDWLWL XVSMH&EQRV\ERIW X PLE@NRR MIHWIRRDW IDRBEILRMD UDM X U |
NRMD EL VH QDMR® JRGUAPHYBRALOD L]PHYyX ]DAWLUIHQRJ S
NRQWUROH QLMH YDOMDQD QL UHDOQD DNR WD SRGUXpMD
SUDWLWL QlpaYaké Hkr&2 Pdstofanje kontrolne postaju u relativnoj blikioja je
QH]DKYDUHQD |DaAWLWRP DOL VOLPpQLK NDUDNWHULVWLND
]JRQD |1DAWLWH X 13 OOMHWX L QMLKRYLK NRQWjgwrsoka VPDWU
VOLPpQRVW X VDVWDYX YUVWD NDR L YLVRND VOLPQRVW X L
YUVWD NRMH VX SRG ULERORYQLP SULWLVNRP WH MHGQD
SULURGQH YDULMDFLMH X VWUWXINW XU D)@ IMBMGQ LNFDNNRRWHD $U
GRIJDYyDMX XVSRVWDYRP |]JDAWLWH QD QHNRP SRGUEpPpMX QH
V O X p D M-Eltaion i Perez5X]DID abasterd Bur. 2000).

Uspostava zonapotpune zabrane ribolovaza prvoWQ X [DGDuUX LPD REC
preeksploatiranog ribljeg fonda, kako unutar zone, tako postupno i izvan nje (PISCO 2016).
Glavni cilj uspostave zone je pojavapLQND SUNQMMHYNDHD RRJXUH SUDWLWL
SURAORJ L EXGXUHJ VWDQMD jeBt® G pbtaZtiR BoGatstva, brbj@oksti JUD G L
ELRPDVL ULERORYQR YDAQLK YUVWD NDNR VH SULEOLaDYD
RE]JLURP QD SRGDWNH SULN X &dthMIHeQodstageY4a 2ohuvIW k@)ag Y D Q M H
SRVWDMH 2YUDWD ko SRR MNQIH VRN VGIREMH VX SRNULYDQH
LQGHNVL VOLPQRVWL VX YHULQRP YUOR YLVRNLK YULMHGQR
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V GYLMH YUVWH NRMH MDNR GRPLQLUDMX =DQLPOMLYR U
raspodifOH ELRPDVH PHYyX GUXJLP YUVWDPD XQXWDU ]DawLuUHQ
YDAaQH YHOLNH GXJRALYXUH VSRUR N(BIKaB0) MKirije-zlatiteV WH SR

te kavale.

Slika 30. Mlada jedinka kirnje golem&pinephelus marginatysa grebenu
busenatog koralja u Velikom jezerul RWRJUDILMD +UYRMH yLaAPH

SRSXODFLMH WLK YUVWD X RYRP SRGUXpMX GHVHWNRYDQ
*DUFtD 5XELHV L =DEDOD +DUPHMDXY RXKXVSMHAQYH SL
QMLKRYRJ RSRUDYND X OHGLWHUDQX VWURJRP NRQWUROF
WDNRYHU XRpDYD PDOX QLVNX SRMDYX NDYDOD X 13 0OM
MXYHQLOQH L VXEDGXOWQH NMEBEGLQNH NRMH VX YLYHQH VDF

8 |RQL |DawLWH X NRMRM MH SRGUXpMH RNR ODVOLQR
QLVND 1LVND UD]LQD VOLpPQRVWL X UDVSRGMHOL ELRPDYV
kontrolna postaja vjerojatno nije najbolje odabrana ili bi trebalolbtdD WL X]RUNRYQL QDS
EL VH PRAGD XRpLOD VOLpPQRVW EDUHP X VDVWDYX YUVWD
UD]J]OLNH X VDVWDYX WH MH EURM YUVWD NRMH SRVWDMH
velikim brojem vrsta i vrlo dobronERNULYHQR&UX UD]J]QROLNLP WLSRYLPD
YHUD ELRPDVD NJ SR WUDQVHNWX QD SRVWDML 3RPHAa\
SRVWDMX NDR PRJXUL GREDU L]JERU ]D XYUAWDYDQMH X VD
proizvod jedne p©O DJLpNH GRPLQDQWQH YUVWH YHO YUOR KHWHUF
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YDAaQLP SHODJLpNLP PLNURNDUQLYRULPD SRSXW EXNYH L >
zubataca koji su netE HQWLpPpNH YUVWH NRML VX NRPHUFLMDOQF
kontr DGLNWRUQR UH]XOWDWLPD DQDOL]H VWUXNWXUH R VWI
VWDQLAWD YHiasglj¥ SIRVLCRPHMB VLURPD&EAQLMD VYL WUDQV
SRVWDML VX XSUDYR QD WRP WLSX VWDRQWaWBb &WR WR R
YDAQL L SRAHOMQR LK MH LPDWL X ]JRQL ]DAWLWH QR QXAaQH
*ODYDW L %RURYDF WDNRYHU VX YUOR UD]J]QROLNH X VDVW
VWDQL&WD VDVWDY HWMHGRRIFW MHGRERGD XSUBRUHGEH X E
YDAaQR MH LVWDNQXWL NDR MHGQX RG ULMHWNLK X NRMRM
X +UYDWVNRM ]DELOMHAHQD X RYRP LVWUDALYDQMX GUR]C
aiuJaluDQ GRVWD ULMHGDN 7XUN SURPDWUDMXUL VOLDp
QDPHUIDN®GIMXpPpDN GD VX SRVWDMH X JRQL P KOWKIWM¥EERPY H NR Q
VOLPQRVW X UDVSRGMHOL ELRBQIW RYD WRPEHY]IPNEME P HW/IS R
RYH SRVWDMH LSDN GREDU RGDELU SUYHQVWYHQR ]DWR &\
EURMHP YUVWD YHOLNLP SURVMHpPQLP EURMHP MHGLQNL
R G JR Y D U D M XadkMn\pBstajahisgogoovo postaj+ ULG AWLW NRMD MH GDOH
ELRPDVRP RG VYLK SRVWDMD LVWUDALYDQMD X RED REXKY
LPD YUVWD NLUQMD JODWLFD NRMD MH YUOR ULMHWNR XR
NROLPLQL VXED G XrOge/ Qrane, préh@d (@ Nha redatigio manje na kontrolnoj
SRVWDML QD QMRM VH PRJX QDuUL NLUQMH JROHPH 7DNRYI
SDODPLGD NRMD MH SHODJLpNL SUHGDWRU WH QMHQR XRplI
bi trebaOL SULSLVDWL VOXpDMQRVWL V REJLURP QD WR GD MH
RpPHNLYDQD RYDNR EOL]X REDOH 7XUN 8 JRQL SRV
kontrolnu postaju. Postaja Sredni rat ne odgayastajiunutar zone zabranebolovaniti u
MHGQRP VHIPHQWX WH EL ]D RYX ]JRQX WUHEDOR QDUL QRY
PQRJR VX XVNODYyHQLMH pHPX MH YMHURMDWQR X]JURN PDC
SURPDWUDQRP SRGUXpMX ]DPMHWEDRNVDH WAHLPLONRD N\ORRO K bR
=DQLPOMLYR MH ]D SULPLMHWLWL NDNR JRQH NRMH VX
LPDMX VWUDQX WHUPRILOQX YUVWX SDSLJDpX GRN QD SRVYV
QLMH ]DELOMHAHQD 8] UpotieMoieNrgtR hije pazay WRUQRM UD
O9HOLNR MH]JHUR SULURGQL MH viddke ReRike@ondplBkgrddtiX MQ R J
PR]DLND JUHEHQD EXVHQDVWRJ NRUDOMD L VHGLPHQWD =1
QDiUL YUVWH NDUDNWHULVVQIMIH]DMHGQRGN SREGRPHD ND I
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VHGLPHQWQD GWDYBYWIH PDELOMHAHQH VX QD RYRM SRVW|
MHGQRM GUXJRM SRVWDML EUDQFLQ RYpLFD &aQMXUDN
XGLR YDAQLRMMQQR BLERIORYQLK YUVWD SRSXW RUDGH N
8SUDYR ]JERJ UHODWLYQR PDOH SRYU&ALQH DOL YHOLNH
NDUDNWHULVWLPQRM LKWLR]J]DMHGQLFL RYRJ SRGUXpMD M
povremerR VOLMHGHUL SORYH PDQMLK ULED QRAHQH MDNRP XC
MH MHGLQD WUHQ XMp@R z&hMie @boMuinuiar NR @lizt, premda ni to ne
]@DpL GD ULERORY LOHJDOQL X MH]JHUX @®RHMSRWWRRN{H B RQ
]JDAWR SRVOMHGQMLK JRGLQD VH YL4dH QH YLYDMX YHOLNH |
ELOH SR]QDWD DWUDNFLMD QD JUHEHQX 3RWUHEQR MH R
prvenstveno zbog svoje posebnosti svjetskog famama potom i fenomena koji je sposoban
RGUADYDWL YHOLEM@EWRPWIVKK LQ HNOXRVDM X LK3 SHODJLPNLK
9LAHVWUXNR MH SRND]DQR GD YHOLND JXVWRUD SUHGEC
L XpLQNRYLWH J]DaAWLWH 0 Dde&¢n2008;RAQurtatOropdz&®2011Y Sala$ Q
L VXU *XLGHWWL L VXU SUHORYRP L HNVSORDWDF
ULERORYQH PHWH UHPHWL VH WURILPpND VWUXNWXUD VYH
sur. 2004; Guidetti 6 DO D 6WDIJEPYMWDQRYLOD GD X KUYDWVN
nacionalnim parkovima (Kornatt OOMHW QHPD J]QDpDMQH UD]JOLNH X UL
YDAQLE IY RVWK NRMH WR QLVX XQXWDU PRUVNRUQD 3w & WH. Q/R
NRMD MH WUHQXWQR YDAaHUDVOIDRSR®YXPM XQ I AWOHEM HWN XQ LV
povratila odnos plienSUHGDWRU 1D&dH LVWUDALYDQMH SRND]DOR
SRGUXpMD QDG NRMLP VH QH SURYRGL VWijétprébdd bri@awLWD 3
RGUHYHQH QDG]JRUQH PMHUH L GMHORP LPQR I|IDENLDD @ W WX NE\R
SRND]XMH X RED SRGUXpMD VYHOLN XGLR X EURMQRVWL \
porodice Labridae koji nisu toliko komercijalno iskériVrz Ynidu pod ribolovnim pritiskom
8 XYMHWLPD XpLQNRYLWH |JDAaWLWH pHVWR GROD]JL XSUDYR
UDVWH JXVWRUD SRSXODFLMD NRPHUFLMDOQLK YUVWD YU
makrokarnivora 1 (nektdE H QiVKarijpiwori poput kirnji) i makrokarnivore 2 (poput gofa,
EUDQFLQD 2YH WURILpNH VNXSLQH SUHPGD QD RED SRGU
QMLKRYD EURMQRVW X RED SRGUXpMD MH QLVND 3RGDWF
njihove populaige ipak u NP Mljet postojane, no udio je daleko premalen da bi se moglo
JRYRULWL R YHOLNRP XGMHOX SUHGDWRUD REUQXWRM SL
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]JDAWLWRP QHNRJ SRGUXpMD 8GLR RYLK WURILPpNRXKIHXSD >
WDNRYHU SRMOMHEBUNRQQRJ QDSRUD X WRP PRUVNRP ]1Daw
6YUKD SURMHNWD A8VSRVWDYD SURWRNWON HS U]RIHQ M
XQXWDU 33 /I DVWRYVNR RWRpMH L 13 OOMHW?3 XQXWDU NRI
diplomskog rada, prvenstveno je bila spoznaja o strukturi zajednice- BeQ WLPNH ]|DMH G (
ULED MHU YHULQD ULERORYQR ]QDpDMQLK YUVWD SULSDGLEL
RYR |DAWLUHQD PRUVND SRGUXpMD X NBoMun Rki@dstS RV W RM
LVWUDALYDQMH MH UDYyHQR X VYUKX XWYUGH ASRpHWQRJ "
YUVWD SULMH SUHGORAHQH XV SI&v¥ kdjB j¥ plahira@alu bR MOBKaQH [DE
]JDAWLUHQD BRRS WX PWID &L YNORQMHN QX AMRU MiH SURFMHQH XpLC
awR VH VWDWXV |]DaAaWLWH SRGLJQH QD YLax UD]JLQX =
ihtiozajednicama popuX pLQND S U (R@sk 200 DIQbré&hzo i sur. 2016) ili drugih
indikatora oporavka eksploatiranih viet SRUDVW X EURMQRVWL YHOLpPLQI
:DUQHU /IHVWHU L VXU XQXWDU SRGUXpMD SUHS
(engl. Before and After Control ImpacBACI) (Underwood 1996). BACI podrazumijeva
SUDUHQMH |DAWLUHQLK L QH]DAWLUHQLK SRGUXpMD NUR] QI
MH GREDU QDIXpLQNRNDLUMQMD XpLQNRYLWR ABetarRiKRi BYsSI LK DA
2005, Alcala i su 2005, FrancinFilho i Moura 2008, Russ i Alcala 1996, 2011, Russ i sur.
'UXJL aLURNR SULPMHQMLYDQ QDpLQ ]D SRX]G
LKWLR]DMHGQLFDPD MH LVWUDALYDQMH SRVWRMDQMD JUDC
XGDOMDYDPR RG |RQH |DA&WLWH 5DNLWLQ L .UDVWiWHdd & KL
L VXU 6WDJOLpLU
,VWUDALYDQH SRVWDMH X RYRP UDGX VX VYH LSDN XQ.
naniskuD]LQX JDAWLWH XQXW DU HQMD SSRYEBERBMBPNGRBEMVHQRJ
DOL L VODEH NRQWUWARWH XD SWRIG QM ISP LUX3 IDEUDQMHQ
KUYDWVND PRUVND J|DAWLUHQD SRGUXpMD L]JX]HY 13 %ULM
QD RNROQR QH]IDMMLEWOQROLRGW Xp % XNaD PRJXUH MH
E X G X U L gotpe@ tabrane riboloyem BACI principu, aliip. QFLS X XRpDYDQMD JUI
ORUVND ]D&a&W L UNHFOMDL SRFGRDMW XM MW URJ UHALP ]JDAWLWH LPDMX
(Leste i Halpern 2008) dok su se neki pokazali potpuno neefektivnim kada se usporedbi stanje
HNVSORDWLUDQLK YUVWD V RNROQLP QH]DaAWLUHQLP SRGU
SRGDWFL REUDYHQL RYLP GLSORPVNLP UlEGRP SU
pretpostavljenog formiranj¥ WURJLK JRQD JDAWLWH XQXW.DNapomBid VNLK ]L
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MH GD VX X UDGX REUDYHQL VDPR SRGDWFLDRIDQS HXAEXQHRM
nadzoru postojati H UDJLQH ]DAWLWH QDLNRNRNEVERVIW RXDPRDROLL
uspostavljene zonpotpune zabrane ribolovaRVWDWDN PRUVNRJ ij@kéalMéLUiHQRJ
QH]DAWLUHQR SRGUXpMH &ODXGHW MH REMHGLQLR QH
SUL LVSLWLYDQMX XpX&QRWMARYWNH®DAVWDWH QD XPX YULN
XVSRVWDYH |DaAWLWH L LPDWL MDVQH UHDOQH FLOMHYH QI
1HUHDOQR MH SUDWLWL VWDQMH L RpHNLYDWL YHOLNH SU
kaoprvL P SRND]DWHOM XpLQNRYLWRVWL MHU VH WDNYH SURP
VXU SUYHQVWYHQR WUHEDMX ELWL WYUYyHQL GLUHNY)
YHOLpPpLQL ORYQLK YUVWD &ODXGHW L VXVMHOLpPLQEZDQIR y\W U
RpHNLYDWL NRG VYLK YUVWD 8SUDYR VPDQMLYDQMH EURN
nekic EHQWLpPpNLK L SHODJLpPpNLK YUVWD PRJX ELWL LQGLFLM
riba (Willis i Anderson 208, Claudet i sur. 20100 RUVNR JDAWL UIVI® R ISR GG XpRVAHH
PLOQLWL QHXPLQNRYLW NDXGDQWH YSWAR IENHRY YBJRMAMDHR XGRX W D U
SRGUXpMD YUVWH pLML MH DUHDO aLUL RG SRGUXpMD ]Dav
vrijednosti unutar zAaWLUHQRJ L QH]DAWLUHQRJ SRGUXpMD LQGLFLU
SURWXPDpPLWL NDR QHXPLQNRYLWRVW JDAWLUHQRJ SRGUX({
PRJX VH ULMHALWL GREULP SODQLUDQMHP WHPHOMLWLP
ihtLRIDMHGQLFH SRVHEQR ORYQLK YUVWD R VWDQLaAWX (
SRWUHED SUHPD VWDQL&AWX YHOLPpLQL DUHRBWR MBRDBERBYD
dva hrvatskaP RUVND JDAWL (GRHL BRCR RPWLP LVWUDALYDQMHP

U programima monitoringa, i projektima kafniprethode poput ovoavijek se u obzir
X]LPD DQDOL]D EKIOMRHEHRIR PYDAMR QDpLQ LVWUD &haY\DHIOMD L § XS R"
WUDQVHNWD NRULAWHQX X RYRPAHVRRABHE VHD ORIYXR ULLPADL RH €
strukturi zajednice ebzirom danisu E L O Mdva@ s Iba prisutne na transektimdl ULSW L p Q H
EHQWLNH XYaQRVMH Q D J Odyigte Viedinkeobu RtALUXIR HKWAVWHJ D3LYDQMH
ali nisu bile dovoljnoblif X NDNR EL ELOH REXKYDUHQH LVWUDALYDQLF
je dobra procjena brojnosti velikih jedinki predatorskih riba, te je pretpostavljena njihova
SRGFLMHQMHQRVW ]J]ERJ VODEH VQDJH RSDADQMD RYLK pH\
pralHQMD VWDQMD ]DMHGYOLEGEBDU LMVEDL BRGMDY XWSRPMRI GDOM
vozila ili nove metodemolekularneELRORJLMH D Q D O mphu RMNIR@iLb®ieH '1$
procjenom ukupnog sastava, brojnosti i biomasBOL pHVWR L]LVWNX\WIXR PNORYIIR
pripremui dugotrajniju obradu podatakhacoursiereRoussel i sur. 2016, Holmes i sur. 2013,
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Tessier i sur. 2013)7 DNRYyHU SRVWRMH PQRJH vZziahogwenEuskble VDPH P
mogu pokazati bolje procjene s obzirom na ciljanu zajedpizgotovo kada se kombiniraju s

YHO QDYHGH Q L-Bestauldt¥nlrh Fne@dthmaS obziromna to da je cilj ovakvih
LVWUDALYDQMD SURFMHQD VWDQMD NDNR EL VH X EXGXUQR
zajednica i pojedinih vrsta, ova metodageH VWR SRJIJRGQD 6 QMépebitrid @ HGRVW
WR GD VH QH VPLMH NRULVWLWL NDR MHGLQD PHWRGD X S
boljem razumijevanju funkcionalnih jedinica ekosustava i razumijevanju mehanizma oporavka
velikih predatora &ji su redom lovne vrste, kao ni za detaljne analkdd RPMHQD X WURIL
strukturi (Prato i sur. 2017Wz sve to, mtoda jei dale aLURNR SULPMHQMLYD MHU
usporedbama i analizi nedostataka ipak pokazala dobrim izborom za procjene brojnosti i
procjene biomase koji se onda koriste za opisivanje tren(iedgar i sur. 2014)Analize
XORAHQRJ L GRELYHQRJ RSUDYGDYDMX pHVW L]JERU RYH Pt}

pouzdanih metoda
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6.

=DNOMXpDN

,VWUDaL Y BEHOQH QHH\N\HV ROSRHGAUXIpAHX B UND SULURGH /DV
I1DFLRQDOQRJ SDUND OOMHW SRND]DOR MH RpHNLYDQR ER.

ULERORYQR ]QDpDMQLK YUVWD 3ULVXWQD MH EURMpPpDQD L
male ili nikakve komercijaine®AaQRVWL QD YHULQL SRVWDMD LVWUDALYI

, VWUDALYDQEKBQRWLPNNWRMHGQLFH ULED SRND]XMH ]QI
EURMQRVWL WH UD]J]OLNH X UDVSRGMHOL ELRPDVH NRPHUFL
6WDQL&a&WD ]DMH G Qlgdsimarr bh&seljima/ posidd Q)i mafbodatija su vrstama,
najbrojnije edQNDPD L o Q@DmBIMIQ RG GUXJLK VWDQLAWD UDVSRC
NRPHUFLMDOQR YDAaQLK YUVWD 7DNYD VWDQLAWD X] RQD J
kao i zajednicaLQIUDOLWRUDOQLK DOJD PRJX SRGUADYDWL YUOR
VNORQL&AWH UDVWLOLaAWH L PULMHVQWIOHNRWH [YDHIH ®@Q LYW VA

6WDQLA&WD EH] SRVLGRQLMH YUOR VX UD]Qbothase,D X VYR
QR X SURVMHNX PDQMLK YULMHGQRVW han&s&jabadiionijeks QDY H C
malim udjelom zajednice infralitoralnih alga najmarge brojna vrstama, jedinkama i
biomasom

ORUVND |]DaWLUHQD SRGUXpMD /DNWKYEFBRMDPD Q KMHEL R
WURILPpNX VWUXNWXUX V GRPLQDQWQLP SUHGDWRUVNLP U
]JDAWLUHQLP SRGUXpMLPD VW R J potpuxe @abrarie dholgux DAVHS RYAWR Y X
SRWUHEQL 2YDNYL SRGDWFLLXRB X LXIMMXWHD BLYRERJIHPLEORARB Y
PRUVND SRGUXpMD

SURYHGHQR LVWUDALYDQMH QD SUHG @®RpukkQadrar®R VW D M
ribolovai njihovim kontrolnim postajama u Nacionalnom parku Mljet pokazalo je da je za
YHUOLQX SRVWhDbdhD pastaa Bdbbl MReke i vrlo dobald zoni5 potpune zabrane
ULERORYD SRWUHEQR MH SURQDUL QRY XnaS®G N GG R R\
NRQWUROQD SRVWDMD 6UHGQL UDW QH SRND]XMHIDGRYRC
]JRQH ]DAWLWH

78



7.

10.

Literatura

. Abesamis R. A., Russ G. R. 2005. Density dependent spillover from a marine reserve: long

term evidence. Ecological Appllication 15(5), 142812.

. Aburto ©ropeza O., Erisman B., Galland G.R., Mascarédsario |I.,Sala E., Ezcurra E.

2011. Large reserve of fish biomass in ata@ke marine reserve. PloS ONE 6(8), e23601.

. Alcala A. C., Russ G. R., Maypa A. P., Calumpong H. P. 2005. A-temg, spatially

replicated experimental test of the effect of marine resaymdscal fish yields. Canadian

Journal of Fisheries and Aquatic Science 62(1}3198.

. Alcoverro T., Manzanera M., Romero J. 1998. Seasonal andiegndent variability of

Posidoniaoceanica(L.) Delile photosynthetic parameters. Journal of Experimentaiirid
Biology and Ecology 230, #.3.

. Alemany D., Acha E. M., Iribarne O. O. 2013. Marine fronts are important fishing areas for

demersal species at the Argentine Sea (Southwest Atlantic Ocean). Journal of Sea Research
87, 5667.

EOYDUH] , 5RGWDMWH0-iQ0, $ +LGDDHRI DVWHEHAXDUH]%DOE
Aparicioc*RQ]iOH] $ $OHPDQ\) /DUYDO ILVK DVVHPEODJH
of the northwestern Mediterranean under contrasting oceanographic scenarios. Journal of
Plankton Ressrch 37(4), 834850.

. Andrade A.B., Machado L. F., Hostiilva M., Barreiros J. P. 2003. Reproductive biology

of the dusky grouper Epinephelus marginatus (Lowe, 1834). Brazilian Archives of Biology
and Technology 46(3), 37381.

. Appolloni L., Bevilacqua $.Sbrescia L., Sandulli R., Terlizzi A., Russo G. F. 2017. Does full

SURWHFWLRQ FRXQW I-RiersiypbitdPria Inwikt@dnthEritieB2 Evidence
from Mediterranean fish assemblages. Aquatic Conservation: Marine and Freshwater
Ecosystems 44), 828838.

. Artegiani A., Bregant D., Paschini E., Pinardi N., Raicich F., Russo A. 1997. The Adriatic

Sea general circulation. Part I: ABea interactions and water mass structure. Journal of
Physical Oceanography 27, 149214.

Ashworth J. S., OrmondR. F. G. 2005. Effects of fishing pressure and trophic group on
abundance and spillover across boundaries oftakezone. Biological Conservation 121(3),
333844.

79



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Babcock R. C., Shears N. T., Alcala A. C., Barrett N. S., Edgar G. J., Lafferty K. D.,
McClanahan T. R., Russ G. R. 2010. Decadal trends in marine reserves reveal differential
rates of change in direct and indirect effects. Proceedings of the National Academy of Sciences
of the United States of America 107(43), 18268261.

BakranPetricioli T SULUXPQLN ]D RGUHYLYDQMH PRUVNLK V!
'LUHNWLYL R VWDQLAWLPD (8 'UaDYQL ]DYRG ]D ]|DaWLWX ¢
Bardach J. E. 1959. The summer standing crop of fish on a shallow Bermuda reef. Limnology
and Oceanography 4, -Bb.

Bell J. D., Craik G. J. S., Pollard D. A., Russell B. C. 1985. Estimating length frequency
distributions of large reef fish underwater. Coral Reefs 4411

%HQRYLU $ /XpLU' 2QRIUL 9 3HKDUGD O-0ROWUILSB 0O -DVS
Ecologcal characteristics of the Mljet Island seawater lakes ( South Adriatic Sea ) with special
reference to their resident populations of medusae. Scientia Marina 64(S®0897

Birkeland C., Dayton P. K. 2005. The importance in fishery management of |eheitig

ones. Trends in Ecology & Evolution 20, 3868.

Boesch D. F. 1977. Application of numerical classification in ecological investigations of
water pollution. United States Environmental Protection Agency Ecological Researches
Series, Corvalis, Oreq.

Bonaca M. O., Lipej L. 2005. Factors affecting habitat occupancy of fish assemblages in the
Gulf of Trieste (Northern Adriatic Sea). Marine Ecology 26(1}532

Bonin M. C., Srinivasan M., Almany G. R., Jones G. P. 2009. Interactive effects of
interspecific competition and microhabitat on early pesttlement survival in a coral reef

fish. Coral reef 28(1), 26374.

Booth D. J., Brosnan D. M. 1995. The role of recruitment dynamics in rocky shores and coral
reef fish communities. Advances in EcologiBasearch 26, 36885.

Bortone S. A., Kimmel J. J. 1991. Environmental assessment and monitoring of artificial
habitats. U: Seaman W. Jr., Sprague L. M. (ur.) Artificial habitats for marine and freshwater
fisheries. Academic Press, str. 1736.

Bortone SA., Mille K. J. 1999 Data needs for assessing marine reserves with an emphasis on
estimating fish size in situ. Naturalista Siciliano 23,313

Boudouresque C. F., Bernard G., Bonhomme P., Charbonnel E., Diviacco G., Meinesz A.,
Pergent G., PergeMartini C., Ruitton S., Tunesi L. 2012. Protection and conservation of
Posidonia oceaniceneadow. RAMOGE and RAC/SPA, Tunis.

80



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Bray J. R., Curtis J. T. 1957. An ordination of the upland forest communities of southern
Wisconsin. Ecological Monographs 27, 3289.

Brock V. E. 1954. A method of estimating reef fish populations. Journal of Wildlife
Management 18, 29308.

%XNaD ) 6WUXNWXUD L VDVWDY ULEOMLK |DMHGQLFD
XVSRVWDYH |]JRQD VWURJH |DAdW.M K =DSOREBXNL UDG 6YHX
Buljan M., ZoreArmanda M. 1976. Oceanographical properties of the Adriatic Sea.
Oceanography and Marine BiologyAn Annual Review 14, 1-88.

Bussotti S., Guidetti P. 1999. Fish communities associated with different seagrass systems in
theMediterranean Sea. Naturalista Siciliano 23, 248.

&DUGRQD / 6DOHV 0O /ySH]'" &KDQJHV LQ ILVK DEXQG
and erect algae in one of the most oligotrophic parts of the Mediterranean. Estuarine. Coastal
and Shelf Sciece 72, 27382.

Chapman M. R., Kramer D. L. 1999. Gradients in coral reef fish density and size across the
Barbados Marine Reserve boundary: effects of reserve protection and habitat characteristics.
Marine Ecology Progress Series 181981

Charbonnel E Francour P., Harmelin-&. 1997. Finfish populations assessment techniques

on artificial reefs: a review in the European Union. U: Jensen A. (ur.) European artificial reefs.
EAARN.

Christie M. R., Tissot B. N., Albins M. A., Beets J. P., Jia Y., aptiaM., Thompson S. E.,

Hixon M. A. 2010. Larval connectivity in an effective network of marine protected areas.
PLoS ONE 5(12), e15715.

Claudet J. 2017. Six conditions under which MPAs might not appear effective (when they
are). ICES Journal of Marine ®aice, doi:10.1093/icesjms/fsx074.

Claudet J., Guidetti P. 2010a. Improving assessments of marine protected areas. Aquatic
Conservation 20, 23242.

Claudet J., Guidetti P. 2010b. Fishermen contribute to protection of marine reserves. Nature
464(7289), 673

Claudet J., Osenberg C. W., Bened€icchi L., Domenici P., Garec@harton J.,
Badalamenti F, Bay)6) HPSHUH - %ULWR $ %XOOHUL ) &XOLROL
0O *XDOD , OLOD]}HRecnJ., Co@érkeldP. J., Stobart B., VandepEty Valle

C., Planes S. 2008. Marine reserves: Size and age do raatikrgy Letters 11(5%481#489,

81



37.

38.

39.

40.

41.
42.

43.

44.

45.

46.

47.

48.

Claudet J., Osenberg C. W., Domenici P., Badalamenti P., Milazzo M., Falcon J. M., Bertocci
l., Benedetti& HFFKL / -ChéartorFx®  *RxL1Bdsg J. A., Forcada A., de Lucia G.

$ 3pBNK]|DID $ $IRQVR 3 %ULWR $ *XDOH®mBlerez PIH 'LUpLC
Somerfield P. J., Planes S. 2010. Marine reserves: fish life history and ecological traits matter.
Ecological Applications 20, 83839.

Claudet J., Pelletier D., JouvenelYd, Bachet F., Galzin R. 2006. Assessing the effects of
marine protected area (MPA) on a reef fish assemblage in a northwestern Mediterranean case
study: identifying communitypased indicators. Biological Conservatiti30, 349369.

Collins K. J., Mallinson J. J. 2002. Surveying black bream, Spondyliosoma cantharus (L.),
nesting sites using sidescan sonar. International Journal of the Society for Underwater
Technology 30(4), 1834.88.

Consoli P., Romeo T., Giongrandi Wndaloro F. 2008. Differences among fish assemblages
associated with a nearshore vermetid reef and two other rocky habitats along the shores of
Cape Milazzo (northern Sicily, central Mediterranean Sea). Journal of the Marine Biological
Association of théJnited Kingdom 88(2), 40410.

Deepayan S. 2008. Lattice: Multivariate Data Visualization with R. Springer, New York.

Di Franco A., Bussotti S., Navone A., Panzalis P., Guidetti P. 2009. Evaluating effects of total
and partial restrictions to fishing ondditerranean rockyeef fish assemblages. Marine
Ecology Progress Series 387, 2285.

Di Lorenzo M., Claudet J., Guidetti P. 2016. Spillover from marine protected areas to adjacent
fisheries has an ecological and a fishery component. Journal for NatuserCation 32, 62

66.

Dinno A. 2017. dunn.test: Dunn's test of multiple comparisons using rank sums. R package
version 1.3.5. https://CRAN-Broject.org/package=dunn.test

'UADYQD JHRGHWVND XSUDYD KWWS JHRSRUWDO GJX KU
'XOpLU - "UDJLpHY tiiecétd of the Aanticvtripletail, Lobotes surinamensis

(Bloch, 1790), in the Adriatic Sea. Journal of Applied Ichthyology 27(6), 3556.

"XOpLUO - '"UDJLPHYLU % *UJLpHYLUO 5 /ILSHM / )L U

Lessepsian migraAtthe dusky spinefoot, Siganus luridus (Actinopterygii: Perciformes:
Siganidae), in the Adriatic Sea. Acta ichthyologica et piscatoria 41(2}1431

'XOpLld - 6ROGR $ -DUGDV , $GULDWLF ILVK ELRGL
related to Croatiaismallscale coastal fisheries. AdriaMed Technical Documents 15, 103

125.

82



49.

50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

Edgar G. J., Barrett N. S., Morton A. J. 2004. Biases associated with the use of underwater
visual census techniques to quantify the density anessiaeture of fish populationsodrnal

of Experimental Marine Biology and Ecology 308, 2890.

Edgar G. J., Stua@mith R. D., Willis T. J., Kininmonth S., Baker S. C., Banks S., Barrett N.

S., Becerro M. A., Bernard A. T. F., Berkhout J., Buxton C. D., Campbell S. J., Cooper A. T.,
DaYH\ 0 (GJDU 6 & )JUVWHUUD * *DOYiIQ "' ( ,ULJR\HQ $
Parnell P. E., Shears N. T., Soler G., Strain E. M. A., Thomson R. J. 2014. Global conservation
outcomes depend on marine protected areas with five key featurese H@@{r487), 216

220.

(UFHJRYLU $ 'XELQVND L KRULIRQWDOQD UDapODQMHC
faktori. Acta Adriatica 11(9), 784.

European Commission. 1992. Council Directive 92/43/EEC of 21 May 1992 on the
conservation of natural baats and of wild fauna and flora. Council of the European
Communities (CEC). Official Journal of the European Communities 268, 7

JLVFKHU : % DXFKRW 0 / 6FKQHLGHU O JLEKHV )$2 GY
les besoins de la peche. Mediainee et Mer Noire. Zone 37. Il. Vertebres. FAO Rim, Italija.
FrancintFilho R. B., Moura R. L. 2008. Evidence for spillover of reef fishes from-take

marine reserve: an evaluation using the be#&dter controlimpact (BACI) approach.

Fisheries Resach 93(3), 34656.

Francour P. 1999. A critical review of adult and juvenile fish sampling techniques in
Posidonia oceanicaeagrass beds. Naturalista Siciliano 23533

Francour P., 1994. Pluriannual analysis of the reserve effect on ichthyofaheaScandola

natural reserve (Corsica, NorthwesternMediterranean). Oceanologica Acta -B1,7309
JUDQFRXU 3 /H 'LUHDFYK / /H UHFUXWH Pbs@NiaGHV SR
oceanica quels sont les facteurs influents? Actes du XXXIX Congnaesional de
OY$VVRFLDWLRQ IUDQF®8.VH GH /LPQRORJLH

Friedlander A. M., Brown E. K, Jokiel P. L., Smith W. R., Rodgers K. S. 2003. Effects of
habitat, wave exposure, and marine protected area status on coral reef fish assemblages in the
Hawaiian arctpelago. Coral Reefs 22, 2905.

Friedlander A., Garrabou J., Guclusoy H., Guidetti P., Halpern B. S., Hereu B., Karamanlidis

A. A, Kizilkaya Z., Macpherson E., Mangialajo L., Mariani S., Micheli F., Pais A., Riser K.,
Rosenberg A. A., Sales M., Selkoe K, Starr R., Tomas F., Zabala M. 2012. The structure

83



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

of Mediterranean rocky reef ecosystems across environmental and human gradients, and
conservation implications. PLoS ONE 7(2), e32742.

Froese R., Pauly D. (ur.) 2017. FishBase. World Wide Web eléctnonblication.
Pristupljeno 1.12.2017.

*DUFtD 5XELHV $ =DEDOD O (IMMTHFWV RI WRWDO ILVK
assemblages of Medes Islands marine reserve (NW Mediterranean). Scientia Marinat54, 317
328.

*DURIRD UWRQ - -RézafaB pl98B] Correlation between habitat structure and a
rocky reef fish assemblage in the southwest Mediterranean. P.S.Z.N.I.: Marine Ecology 19(2),
111-128.

*DURIRD UWRQ --Rézafa3¥yp R09]. Spatial pattern and the habitat structure of a
Mediterranean rocky reef fish local assemblage. Marine Biology 138884
*DURIRDUWRQ --5K]D3pU#H ] 6JegeE RHBayk6 HPSHUH - 7 5HXRQHV
Moreno D. 2004. Multscale spatial heterogeneity, habitat structure, and the effect of marine
reerves on Western Mediterranean rocky reef fish assemblages. Marine Biology 144, 161
182.

* D U¥hbrton J.A., Williams I. D., PereRuzafa A., Milazzo M., Chemello R., Marcos C.,
Kitsos M. S., Koukouras A., Riggio S. 2000. Evaluating the ecological effeicts
Mediterranean marine protected areas: habitat, scale and the natural variability of ecosystems.
Environmental Conservation 27, 1898.

*DURIRD UWRQ -Ruézafadp 19B9. Ecological heterogeneity and the evaluation of
the effects of marine resves. Fisheries Research 420Q.

* D U4Rubies A. 1999. Effects of fishing on community structure and on selected populations
of Mediterranean coastal reef fish. Naturalista Siciliano 23859

Giakoumi S., Kokkoris G. 2013. Effects of habitat and tabs complexity on shallow
sublittoral fish assemblages in the Cyclades Archipelago, Mastern Mediterranean Sea.
Mediterranean Marine Science 14;G8.

Giakoumi S., Scianna C., Plagshnson J., Micheli F., Grore@olvert K., Thiriet P., Claudet

J,'L &DUOR * 'L )UDQFR $ -€bhdrtQn-hV Lebchencbl .UReier J., Sala

E., Guidetti P. 2017. Ecological effects of full and partial protection in the crowded

Mediterranean Sea. a regional matelysis. Scientific Reports 7, 8940.

84



70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

* R xR., HarmelinVivien M., Badalamenti F., Bernard G. 2000. Introductory guide to
methods for selected ecological studies in marine reserves. GIS Posidonie, Marseille,
Francuska.

Great Barrier Reef Marine Park Authority. 1979. Workshop on reef fish assesantent
monitoring. Workshop Series 2. GBRMPA, Heron Island, Australija.

Green E. P., Short F. T. 2003. World Atlas of Seagrasses. UNEP World Conservation
Monitoring Centre. University of California Press. Berkley, SAD.

Guidetti P. 2000. Differences amonghfiassemblages associated with nearsRosedonia
oceanicaseagrass beds, rockygal reefs and unvegetated sand habitats in the Adriatic Sea.
Estuarine, Coastal and Shelf Science 50,528.

Guidetti P. 2002. The importance of experimental desigieiacting the effects of protection
measures on fish in Mediterranean MPAs. Aquatic Conservation: Marine and Freshwater
Ecosystems 12, 61834.

Guidetti P. 2004. Consumers of sea urchins, Paracentrotus lividus and Arbacia lixula, in
shallow Mediterranearocky reefs. Helgoland Marine Research 58, #11®.

Guidetti P., Baiata P., Ballesteros E., Di Franco A., Hereu B., Macpherson E., Micheli F., Pais
A., Panzalis P., Rosenberg A. A., Zabala M., Sala E. 2014. {smaje assessment of
Mediterranean marine piected areas effects on fish assemblages. PLoS ONE 9(4), e91841.
Guidetti P., Bianchi C. N., Chiantore M., Schiaparelli S., Morri C., Cattafietti R. 2004.

Living on the rocks. substrate mineralogy and the structure of subtidal rocky substrate
communites in the Mediterranean Sea. Marine Ecology Progress Series 268, 57

Guidetti P., Bussotti S., Conti M. 1998. Fish fauna of the G&wiato Posidonia oceanica

bed Ligurian Sea, NortiVestern Mediterranean. Rapports Commission International Mer
Mediterrane 35, 3554647 .

Guidetti P., Sala E. 2007. Communityde effects of marine reserves in the Mediterranean
Sea. Marine Ecology Progress Series 3356.3

Guidetti P., Verginella L., Viva C., Odorico R., Boero F. 2005. Protection effects on fish
assemblges, and comparison of two viste@nsus in shallow artificial rocky habitats in the
northern Adriatic Sea. Journal of the Marine Biological Association of the United Kingdom
85, 247255.

Guidetti P., Vierucci E., Bussotti S. 2008. Differences in escag@onse of fish in protected

and fished Mediterranean rocky reefs. Journal of the Marine Biological Association of the
United Kingdom 88(3), 62%27.

85



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Halpern B. S. 2008. A Global Map of Human Impact on Marine Ecosystems. Science 319,
948052.

Halpern B. S.Warner R. R. 2002. Marine reserves have rapid and lasting effects. Ecology
Letters 5, 361366.

Harmelin J.G. 1987. Structure and variability of the ichthyofauna in a Mediterranean
protected rocky area (National Park of Port Cros, France). Marine EG®|@§3284.

Harmelin J-G. 2000. Mediterranean marine protected areas: Some prominent traits and
promising trends. Environmental Conservation 27,405.

Harmelin z* % DFKHW ) *DUFtD ) OHGLWHUUDQHDQ PDUL
tests of potection efficiency. Marine Ecology 16, 2&50.

HarmelinVivien M. L., Bitar G., Harmelin JG., Monestiez P. 2005. The littoral fish
community of the Lebanese rocky coast (eastern Mediterranean Sea) with emphasis on Red
Sea immigrants. Biological Invasis 7(4), 625%37.

HarmelinVivien M. L., Francour P. 1992. Trawling or visual censuses? Methodological bias

in the assessment of fish populations in seagrass beds. P.S.Z.N.l.: Marine Ecolog$13, 41
HarmelinVivien M. L., Harmelin J.* SUPpYRQWDMYWQH PpWKRGH G pYDO
de la faune ichtyologique. Travaux Scientifiques du Parc National d&CRustl, 4752.
HarmelinVivien M. L., Harmelin JG., Chauvet C., Duval C., Galzin R. 1985. Evaluation
visuelle des peuplements et populatiates poissons. Methodes et problemes. Revue D
EcologieLa Terre Et La Vie 40, 46539.

Harmelin 9LYLHQ O / /H 'LUp®OHKSHU®%D\ORKDUERIRQMH® ( *DUI
$ 2G\ ' 3IpUJB]D $ 5H xR QH\Wez P6YVQIE KHJ008. Gradierds
abundance and biomass across reserve boundaries in six Mediterranean marine protected
areas: Evidence of spillover? Biological Conservation 141, ¥23D.

Heinlein J. M., Stier A. C., Steele M. A. 2010. Predators reduce abundance and species
richnesof coral reef fish recruits via neselective predation. Coral Reefs 29(2), &32.

Holbrook S. J., Forreste®. E., Schmitt R. J. 2000. Spatial patterns in abundance of a
damselfish reflect availability of suitable habitat. Oecologia 122 A2

Holmes T. H., Wilson S. K., Travers M. J., Langlois T. J., Evans R. D., Moore G. |, Douglas

R. A, Shedrawi G., Harvey E. S., Hickey, K. 2013. A comparison of viandl stere«ideo

based fish community assessment methods in tropical and temperate mais@iNAestern

Australia. Limnology and Oceanography: Methods 11, 83830.

86



95. ,QVWLWXW ]D RFHDQRJUDILMX L ULEDUVWYR SRpPHWQ
RNROL&AD KUYDWVNRJ GLMHOD -DGUDQD 0=2,3 L ,=25 6SOL

96. Jackson, J. B. C. 2001. Histori€aerfishing and the Recent Collapse of Coastal Ecosystems.
Science 293, 62%37.

97. -DUGDV -DGUDQVND LKWLRIDXQD a4ANROVND NQMLJD

98. -DUGDYV , 3DOODRUR3SHODGIRPW1 'DENWL DB &UYHQD NQM
'UADYQL |DYRWLMX SULURGH =DJUHE

99. Kassambara A. 2017. ggpubr: 'ggplot2’ based publication ready plots. R package version.1.6.
https://CRAN.Rproject.org/package=ggpub

100. .RYDpLU O aDQGD 5 $ QHZ VSHFLHV Rl *RELXV 3HUF
Mediterranean Seand the redescription of Gobius bucchichi. Journal of Fish Biology 88,
11044124.

101. Kruschel C., Schultz S. T. 2012. Use of a lure in visual census significantly improves
probability of detecting waidmbushing and fast cruising predatory fish. FishdRiesearch
123 i

102. .UXaLu 3 ODULQH IDXQD RI WKH OOMHW 1DWLRQDO SDU
Natura Croatica 11(3), 26392.

103. La Mesa G., Guidetti P., Bussotti S., Cattaiveetti R., Manganaro A., Molinari A., Russo
G. F., Spano N Vetrano G., Tunesi, L. 2013. Rocky reef fish assemblages at six
Mediterranean marine protected areas: bisale patterns in assemblage structure, species
richness and composition. Italian Journal of Zoology 8011.08.

104. La Mesa G., Molinari A., Gamlgaini S., Tunesi, L. 2011. Spatial pattern of coastal fish
assemblages in different habitats in Neststern Mediterranean. Marine Ecology 321, 104
114.

105. LacoursiereRoussel A., Rosabal M., Bernatchez L. 2016. Estimating fish abundance and
biomass from eDN concentrations: variability among capture methods and environmental

conditions. Molecular Ecology Resources 16(6), 140814.

106. /HGHU 1 6PLUpLO $ *UaHWLU = *UEHF % O9LOLELU ,
3DODJUXANRJ SUDJD SERBQRANUIDODXIUXAD 6SOLW+ ODWLFI
343.

107. Leis J. M., McCormick M. I. 2002. The biology, behavior and ecology of the pelagic larval
stage of coral reef fishes. U: Sale P. F. (ur.) Coral reef fishes: dynamics and diversity in a

complex eceystem. San Diego, Academic Press, str- 199.

87




108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

Lester S. E., Halpern B. S. 2008. Biological responses in maritakeomarine reserves
versus partially protected areas. Marine Ecology Progress Series 368, 49

Lester S. E., Halpern B. S., Gror@blvert K., Lubchenco J., Ruttenberg B. I., Gaines B. I.,
$LUDPp 6 :DUQH 5 5 % L R O-Rakk marde keseHESWA/glabaIW KL Q
synthesis. Marine Ecology Progress Series 3841633

/[LIJJHV 8 OIFKOHU O +aroH-Eavkatibt ViSualRivg Maltivariate Data.
Journal of Statistical Software 8(11}20.

Lindfield S. J., Harvey E. S., Mcilwain J. L., Halford A. R. 2014. Silent fish surveys: Bubble
free diving highlights inaccuracies associated with SCtia8ed surveys in heayifished

areas. Methods in Ecology and Evolution 5(10), 18669.

ILSHM / 'XOpLO - &KHFNOLVW RI WKH $#&ULDWLF ILVK
Lubchenco J., Groru@olvert K. 2015. Making waves: The science and politics of ocean
protection. Sciece 350, 382383.

Lucas A. J., Pitcher G. C., Probyn T. A., Kudela, R. M. 2014. The influence of diurnal winds
on phytoplankton dynamics in a coastal upwelling system off saugtbtern Africa. Deep Sea
Research Part 1l 101, 56B2.

Luckhurst B. E., Luckhrst K. 1978. Analysis of the influence of substrate variables on coral
reef fish communities. Marine Biology 49, 3823.

Macpherson E. 1994. Substrate utilization in a Mediterranean littoral fish community. Marine
Ecology Progress Series 114, 2ZA18.

Macpherson E. 2000. Fishing effects on trophic structure of rocky littoral fish assemblages.
CIESM Workshop Series 12, 485.

Maguran A. 2004. Measuring Biological Diversity. Blackwell Science, Blackwell Publishing.
Oxford.

Mallet D., Pelletier D. 2014. Undeater video techniques for observing coastal marine
biodiversity. A review of sixty years of publications 198012. Fisheries Research 154 4

62.

McClanahan T. R., Arthur R. 2001. The effect of marine reserves and habitat on populations
of east Africarcoral reef fishes. Ecological Applications 11, 5569.

MedPAN, UNERMAP-SPA/RAC. 2018. The 2016 status of Marine Protected Areas in the
Mediterranean. MedPAN, RAC/SPA.(u izradi)

Micheli F., Halpern B. S., Botsford L. W., Warner R. R. 2004. Trajectoridsarrelates of
community change in ntake marine reserves. Ecological Application 14,-18%3.

88



123.

124.

125.
126.

127.
128.
129.

130.

131.

132.

133.

134.

135.

136.

OLKDQRYLU + %HJ 3DNODU * 2UOLU 0 -trappetHWaRe®D QW H[F

a shallow, seasonally stratified sea. Continental Shelf Resear2h 87,

OLKDQRYLO + 2UOLUO O 3DVDULUO = 'LXUQDO WKHUPI
flow around an island in the Middle Adriatic. Journal of Marine Systems 781687

11 =DNRQ R SURJOD&HQMX 3DUND SULURGH 28/DVWRY
NN 13 =DNRQ R L]PMHQDPD ]DNRQD R SURJODaHQMX ]
Nacionalnim parkom.

11 SUDYLOQLN R VWURJR |DAWLUHQLP YUVWDPD

11 =DNRQ R SURJODaAHQMX |DSDGQRJ GLMHOD RWRND

NOAA. 2016. Rapid Ecologica#lssessment (REASurvey Methodology2. Fish Sizing and
Counting The Pacific Islands Fisheries Science Center of the National Marine Fisheries
Service (NMFS)National Oceanic and Atmospheric AdministratiiNOAA), str 46:

Oksanen J., Blanchet F. G., émdly M., Kindt R., Legendre P., McGlinn D., Minchin P. R.,
O'Hara R. B., Simpson, G. L., Solymos P., Henry M., Stevens H., Szoecs E., Wagner H. 2017.
vegan: Community Ecology Package. R package version5.2.4 https://CRAN.R
project.org/package=vegan

Oriac 0 %HJ 3DNODU * 'DGL 9 J/HGHU 1 OLKDQRYLUO + 3D
upwelling resonantly driven by sea breezes around an Adriatic island. Journal of Geophysical
Research: Oceans 116(9), C09025.

Pajuelo J. G., Lorenzo J. M. 1999. Liféstory of the black seabream, Spondyliosoma
cantharus, off the Canary Islands, certé@bt Atlantic. Environmental Biology of Fish 54,

325 336.

Partnership for Interdisciplinary Studies of Coastal Oceans and University of Nice Sophia
Antipolis (PISCO). BP16. The Science of Marine Protected Areas (3rd edition,
Mediterranean). www.piscoweb.org., Pristupljeno 1.12.2017.

Pauly D., Christensen V., Dalsgaard J., Froese R., Torres F. 1998. Fishing down marine food
webs. Science 279, 8&53.

S3HOOHWLH-Ghartor PR FHHUUDULV - '‘DYLG * TKpEDXG 2 [HW
J., Amand M., Kulbicki M., Galzin R. 2005. Designing indicators for assessing the effects of
marine protected areas on coral reef ecosystems: A multidisciplinary standpoint. Aquatic
Living Resources 18, 183.

Pergent G., Bazairi H., Bianchi C. N., Boudouresque C. F., Buia M. C.,Clabaut P., Harmelin
Vivien M. L., Mateo M. A., Montefalcone M., Morri C., Orfanidis S., Pergelatrtini C.,

89




137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

Semroud R., Serrano O., Verlaque M. 2012. Meditezan seagrass meadows: Resilience and
contribution to climate change mitigation. A short summary. IUCN, Gland i Malaga.
PerkotFinkel S., Airoldi L. 2010. Loss and recovery potential of marine habitats: An
experimental study of factors maintaining resikie in subtidal algal forests at the Adriatic
Sea. PloS ONE 5(5);11.

Prato G., Thiriet P., Di Franco A., Francour P. 2017. Enhancing fish Underwater Visual
Census to move forward assessment of fish assemblages: An application in three
Mediterranean Mane Protected Areas. PLoS ONE, 12(6), e0178511.

QGIS Development Team. 2009. QGIS Geographic Information System. Open Source
Geospatial Foundation. http://qgis.osgeo.org

R Core Team. 2017. R: A languag&lanvironment for statisticabmputing. R Foundain

IRU 6WDWLVWLFDO &RPSXWLQJ %pidectorg WULMD 85/ KWWS
Rakitin A., Kramer D. L. 1996. Effect of a marine reserve on the distribution of coral reef
fishes in Barbados. Marine Ecology Progress Series 131137

5HXRQHV 2 0 @dl Db QMaralesNin B. 1997. Rocky bottom fish communities of
Cabrera Archipelago National Park Mallorca, Western Mediterranean. Scientia Marina 61(4.),
495506.

Ricker W. E. 1975. Computation and interpretation of biological statistics of fish popslatio
Journal of the Fisheries Research Board of Canada 193821

Rius M. 2007. The effect of protection on fish populations in the Ses Negres Marine Reserve
(NW Mediterranean, Spain). Scientia Marina 71(3), 288!.

Roberts C. M., Ormond R. F. G. 1987.14itat complexity and coral reef fish diversity and
abundance on Red Sea fringing reefs. Marine Ecology Progress SerieB.41, 1

Rowley R. J. 1994. Case studies and reviews: marine reserves in fisheries management.
Aquatic Conservation: Marine and Freshwdeosystems 4, 23254.

Ruitton S., Francour P., Boudouresque C. F. 2000. Relationships between algae, benthic
herbivorous invertebrates and fishes in rocky sublittoral communities of a temperate sea
Mediterranean. Estuarine, Coastal & Shelf Science 52(23230.

Russ G. R., Alcala A. C., Maypa A. P. 2003. Spillover from marine reserves: the case of Naso
vlamingii at Apo Island: the Philippines. Marine Ecology Progress Series 2620.15

Russ G. R., Alcala A. C., Maypa A. P., Calumpong H. P., White 004. Marine reserve
benefits local fisheries. Ecological Application 14(2), 5306.

90



150. Russ G. R., Alcala, A. C. 1996. Do marine reserves export adult fish biomass? Evidence from
Apo Island, central Philippines. Marine Ecology Progress Series 132, 1

151. Russ G., Alcala A. C. 1996. Marine Reserves: Rates and patterns of recovery and decline of
large predatory fish. Ecological Applications 63, B&1.

152. Russ G.R. 2002. Yet another review of marine reserves as reef fishery management tools. U:
Sale P. (ur.), Cal Reef Fishes. San Diego, Academic Press, str4431

153. Russ, G. R, Alcala, A. C. 2011. Enhanced biodiversity beyond marine reserve boundaries:
the cup spillith over. Ecological Application 21, 2250.

154. Russell B. C., Talbot F. H., Anderson G. R. V., @onan B. 1978. Collection and sampling
of reef fishes. U: Stoddart D. R., Johannes R. E. (ur.) Coral RRef®earch methods.
UNESCO, str. 3245.

155. Sahyoun R., Bussotti S., Di Franco A., Navone A., Panzalis P., Guidetti P. 2013. Protection
effects orMediterranean fish assemblages associated with different rocky habitats. Journal of
the Marine Biological Association of the United Kingdom 93(2),-435.

156. Sala E., Ballesteros E., Dendrinos P., Di Franco A., Ferretti F., Foley D., Fraschetii,

157. Sala E., Zabla M. 1996. Fish predation and the structure of the sea urchin Paracentrotus
lividus populations in the NW Mediterranean. Marine Ecology Progress Series 180, 71

158. Sale P.F., 1997. Visual census of fishes: How well do we see what is there? U: Proceedings
of the Eighth International Coral Reef Symposium 2, str. #3580.

159. 6iQ F KG4ballero C. A., BorgeSouza J. M., De LaCruzdJ*HUR * )JHUVH 6 & $
Links between fish community structure and habitat complexity of a rocky reef in the Gulf of
California threatened by development: Implictions for mitigation measures. Ocean & Coastal
Managment 137, 9606.

160. Selig E. R., Bruno J. F. 2010. A global analysis of the effectiveness of marine protected areas
in preventing coral loss. PLoS ONE 5, €9278.

161. Serna5RGUtJXH] . O =D S Dhadimo)L. M. 20068 Mudbsity and distribution
Rl ILVKHVY DORQJ WKH GHSWK JUDGLHQW RI D FRUDO UHF
&DULEEHDQ %ROHWtQ GH ,QYHVAWVEDARABD HBBI0ODULQDV \ &F

162. 6 O x@aBvekstranica Nacionalnog parka Mljétttp://npmljet.hr/.

163. 60OXAEHQMWUIBEBLFD 3DUND 3 UL UthhBpdldsoVorMiRYVNR RWRpMH

164. Smith K. A., Merrifield M. A., Carter G.S. 2017. Coastialpped behavior of the diurnal

internal tide at OahwHawaii. Journal of Geophysical Research: Oceans 122,#42373.

91



165.

166.

167.

168.
169.

170.

171.

172.
173.

174.

175.

176.

177.

6WDJOLpLO 1 SBURFMHQD XpLQNRYLWRVWL |DaAWLUHQL
'RNWRUVND GLVHUWDFLMD 6YHXpPpLOL&WH X 6SOLWX L 6YH>
6WDJOLDpL&SKoko SBPROIOIDRUR $ *UJLpHYLU 5 .UDOMHYLU O

% 'XOpLUO - /IRQJ WHUP WUHQGY LQ WKH VWUXFWX
assemblages: Consequences for fisheries management. Estuarine, Coastal and Shelf Science
94(3), 263271.

Tessier A., Pastor J., Francour P., Saragoni G., Crechriou R., Lenfant P. 2013. Video transects

as a complement to underwater visual census to study reserve effect on fish assemblages.
Aquatic Biology 18(3), 22941.

The network of Marine Protected Areas ragers in the Mediterranean http://medpan.org/

Thiriet P., Di Franco A., Cheminee A., Guidetti P., Bianchimani O., BastBagain S.,

Cottalorda M., Arceo H., Moranta J., Lejeune P., Francour P., Mangialajo L. 2016.
Abundance and diversity of cryptand nectebenthic coastal fish are higher in marine forests

than in structurally less complex macroalgal assemblages. PLoS ONE 11(10), e0164121.
Thresher R. E., Gunn J. S. 1986. Comparative analysis of visual census techniques for highly
mobile, reefassocated piscivores Carangidae. Environmental Biology of Fishes 17163

Tunesi L., Molinari A., Salvati E., Mori M. 2006. Depth and substrate type driven patterns in

the infralittoral fish assemblage of the NW Mediterranean Sea. Cybium 3045851

Turk T. 3RG SRYUALQRP OHGLWHUDQD =DJUHE ANROVND |
Underwood A. J. 1996. Experiments in ecology: logical design and interpretation using
analysis of variance. Cambridge, Cambridge University Press.

81(3 %DUFHORQVND NRQYHQALWID PRRUQYWHRGFRM R OR. a]D
SRGUXpMD 6UHGR]JHPOMD

Vacchi M, Tunesi L. 1993. Stationary visual census: A technique for the assessment of fish
assemblages in Mediterranean protected coastal areas. Bollettino di Oceanografia Teorica ed
Applicata 11, 225229.

9HJD )HUQIQGH] 7 OLOD]IR 0 %DGDODPHQWL ) '1$QQD *
assemblages associated wmRosidonia oceancaDOWHU WKH SDUWLDO ORVV
fragmentation of the meadow. Estuarine, Coastal and Shelf Science 865845

VerlaqueM. 1987.Relations entré®aracentrotudividus (Lamarck) et le phytobenthos de
OHGLWHUUDQpPH RFFLGH QW.QUO)K5IS8oskaoRiZXNEFRs&llg,stN6 TBR. H

92



178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

Verlaque M. 1990. Relations entBarpa salpalLinnaeus, 1758) (Teleosteen, #da), les

autres poissons brouteurs et le phytobentos algal mediterraneen. Oceanologica Acta 13(3),
373388.

9LMHUH (XURSH %HUQVND NRQYHQFLMD .RQYHQFLMI
QMLKRYLK VWDQLaAWD (XURSHDQ 7UHDW\ 6HULHYV

9LOLpLU " 6SHFLILPQD RFHDQRORAND VYRMVWYD KUYDWYVN
22(90), 297314.

Vizzini S. 2009. Analysis of the trophic role of Mediterranean seagrasses in marine coastal
ecosystems: a review. Botanica Marina 52(5),-383.

Wickham H.2009. ggplot2: Elegant Graphics for Data Analysis. Sprivgatag New York.
:LOOLDPV , ' :DOVK : - 7TLVVRW % 1 +DOODFKHU /
experience level on counts of fishes in underwater visual surveys. Marine Ecology Progress
Seies 310, 189#91.

Willis T. J. 2001. Visual census methods underestimate density and diversity of cryptic reef
fishes. Journal of Fish Biology 59, 140811.

Willis T. J., Anderson M. J. 2003. Structure of cryptic ref fish assemblages: relationships with
habitat characteristics and predator density. Marine Ecology Progress Series 2821209

Worm B., Barbier E. B., Beaumont N., Duffy J. E., Folke C., Halpern B. S., Jackson J. B. C.,
Lotzel H. K., Micheli F., Palumbi S. R., Sala E., Selkoe K. A. Stachowic]. Watson R.

2006. Impacts of Biodiversity Loss on Ocean Ecosystem Services. Science 3¥80/87
Zorexs3UPDQGD O +\GURJUDSKLF DQG SURGXFWLYLW\ FR¢
in the middle Adriatic. Acta Adriatica 25, 118138.

Zubak 1., Kruschel C., Schultz S. T. 2017. Predators structure fish communiesidonia
oceanicameadows: Metanalysis of available data across the Mediterranean basin. Marine

Ecology Progress Series 566, 157.

93



aLYRWRSLYV

5R y HQ@D4.Mifiopada 1993. u Zagrebu. 8HWULQMX VDP ]DYUALOD RV
REUDJRYDQMH X 2VQRYQRM &@&NROL 'UDJXWLQD 7DGLMDQRYI
SHWULQMD 3UHGGLSORPVNL VWXGLM %LR-®RWMRHD \Pb6IL [RNORR:
fakulteta, 6 YHXpLOLAWD X =DJUHEX XSLVDOD VDP JRGLQH
ELRORJLMH GRELOD \$éanPupisald LGSIDNRRPPY WH WDV XGLM (NRORJLMH
modul More na istom fakultetu. U sklopu svog studiranja stekla sam mnogep@@kti WHUHQV N
L ODERUDWRULMVNH YMHAWLQH 8 VNORSX NROHJLMD /DEF
RGUDGLOD VDP SUDNVX X /DERUDWRULMX ]D DNYDNXOWXL
,LQVWLWXWX 5XYyHU %RANRYLU 1D U voBriiratiku EB@ lahprat@iD QD Q D\
gdje sam radila molekularnu karakterizaciju nametRigaphorhychus laevisi slatkovodnim
ribama. Rezultate toga ragaezentiralasam Q D 6LPSRIJLMX VWXGHQDWD ELRC
2017. godine.

7LMHNRP YHULQH VVDXNGAIMDQ LRGDP pODQ 8GUXJH VWXGH
aktivno sudjelujem u radu sekcije za ribe i grupe za biologiju mora. 2015. preuzela sam vodstvo
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