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{ǳǎǘŀǾ ǳǇǊŀǾƭƧŀƴƧŜ ōŀƭŀǎǘƴƛƳ ǾƻŘŀƳŀ Ȋŀ ȊŀǑǘƛǘǳ WŀŘǊŀƴǎƪƻƎ 
mora (BALMAS) 

Glavni cilj: ǎƳŀƴƧƛǾŀƴƧŜ ǊƛȊƛƪŀ ǳƴƻǎŀ ǑǘŜǘƴƛƘ ƛ ǇŀǘƻƎŜƴƛƘ ƻǊƎŀƴƛȊŀƳŀ 
(HAOP) balastnim vodama

OpĆi podaci o projektu
Å IPA Adriatic Cross border cooperation programme2007-2013
Åс ŘǊȌŀǾŀ ƴŀ ǇƻŘǊǳőƧǳ WŀŘǊŀƴŀ
Å 16 PP+ 7 associates, ǾƻŘŜŏƛ ǇŀǊǘƴŜǊ Lƴǎǘƛǘǳǘ Ȋŀ ǾƻŘŜ wŜǇǳōƭƛƪŜ {ƭƻǾŜƴƛƧŜ ǳ 

suradnji s znanstvenim savjetnikom (dr. Matej David)
ÅtǊƻƧŜƪǘƴƛ ǇŀǊǘƴŜǊƛ ǎǳ ƧŀǾƴƛ ƛƴǎǘƛǘǳǘƛ ƛ ƻǊƎŀƴƛȊŀŎƛƧŜ ƪƻƧŜ ǎŜ ōŀǾŜ ȊŀǑǘƛǘƻƳ 
ƻƪƻƭƛǑŀΣ ōƛƻƭƻƎƛƧƻƳ ƳƻǊŀ ƛ ǇƻƳƻǊǎƪƛƳ ǇǊƻƳŜǘƻƳ 

Å Project duration: 1.11.2013 ς30.9.2016 (35 months)
Å budget: 7,15 MEUR
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½ŀ ǇƻǎǘƛȊŀƴƧŜ ƎƭŀǾƴƻƎ ŎƛƭƧŀ ǳ ƻƪǾƛǊǳ ǇǊƻƧŜƪǘŀ .![a!{ ǇǊƛƪǳǇƭƧŜƴƛ ǎǳ ǎƭƛƧŜŘŜŏƛ 
nizovi podataka:

1. Podaci o pomorskom prometu i GIS karte
Å Podaci o lokaciji brodova preko Automatskog Identifikacijskog Sustava 

(AIS)
Å tƻŘŀǘƪŜ ǇǊƛōŀǾƛƭƻΥ ½ŀǇƻǾƧŜŘƴƛǑǘǾƻ ǘŀƭƛƧŀƴǎƪŜ ƻōŀƭƴŜ ǎǘǊŀȌŜ
Å tƻŘŀŎƛ Ȋŀ ǊŀȊŘƻōƭƧŜ ǎƛƧŜőŀƴƧ нлмн Řƻ ƭƛǇŀƴƧ нлмр
Å GIS karte:Institut za vode Republike Slovenije
Å Pomorski promet
Å Cƛƴŀ ƳǊŜȌŀ ǘȊǾ ǎǘŀƴƛŎŀ ǾŜƭƛőƛƴŜ нрлƳ όмΦпофΦ прт ǎǘŀƴƛŎŀ ǳ WŀŘǊŀƴǳύ
Å .ǊƻƧ ōǊƻŘƻǾŀ ƪƻƧƛ ǇǊƻŚŜ ƻŘǊŜŚŜƴǳ ǎǘŀƴƛŎǳ ǳ ȊŀŘŀƴƻƳ ǾǊŜƳŜƴǳ
Å wŀȊƭǳƪǳƧǳ ǎŜ ǇƻŘǊǳőƧŀ ǇƻŘ ǾŜŏƛƳ ƛ ǎƭŀōƛƧƛƳ ǇǊƛǘƛǎƪƻƳ 
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3. Popis organizama u balastnim vodama (na brodovima)

ÅbŀōŀǾƛǘƛ ƻǇǊŜƳǳ ƛ ƻōǳőƛǘƛ ƭƧǳŘŜ ƪƻƧƛ ŏŜ ōƛǘƛ ȊŀŘǳȌŜƴƛ Ȋŀ ǳȊƻǊƪƻǾŀƴƧŜ 
balastne vode kada Konvencija bude na snazi. 

Å Osigurati podatke o sastavu organizama u BW 

4. Podaci o salinitetu u svjetskim lukama
tǊƻŎƧŜƴŀ ǊƛȊƛƪŀ ƻ ƳƻƎǳŏŜƳ ǳǎǇƧŜǑƴƻƳ ǳǾƻŚŜƴƧǳ I!ht ǾǊǎǘŜ ǳ ƴƻǾƻ 
ǇƻŘǊǳőƧŜ ȊŀǎƴƛǾŀ ǎŜ ƴŀ ŘǾŀ ǇǊƛƴŎƛǇŀ
ÅtƻŘǳŘŀǊŀƴƧŜ ƻƪƻƭƛǑƴƛƘ ǇŀǊŀƳŜǘŀǊŀ ƛȊƳŜŚǳ ƭǳƪŜ ŘƻƴƻǊŀ ƛ ƭǳƪŜ ǇǊƛƳŀƻŎŀ
Å{ǇŜŎƛŦƛőƴŜ ƪŀǊŀƪǘŜǊƛǎǘƛƪŜ ǾǊǎǘŜ ƛ ƳƻƎǳŏƛ ƴŜƎŀǘƛǾƴƛ ǳǘƧŜŎŀƧ ƪƻƧƛ ƳƻȌŜ ƛƳŀǘƛ 
ǳ ƴƻǾƻƳ ƻƪƻƭƛǑǳ



The project is co-funded by the European Union
Instrument for Pre-Accession Assistance



The project is co-funded by the European Union
Instrument for Pre-Accession Assistance

5. tƻŘŀŎƛ ƻ ǎŀǎǘŀǾǳ ōƛƻƭƻǑƪƛƘ ȊŀƧŜŘƴƛŎŀ ǳ ƭǳƪŀƳŀ ό.ƛƻƭƻƎƛŎŀƭ tƻǊǘ 
Baseline Survey, PBS)
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The general goal: provide information about the presence and possible negative effects of 
HAOP in ports and surrounding areas as hotspots of BW discharges.

Å To determine the presence of invasive species in the harbor.
Å Provide training and resources to researchers participating in the study as the assessment 

of the situation and in the future supervision and monitoring of the port.
Å Develop and document evidence of invasive species found in the harbor.
Å Create the basis for a database on invasive species in the port of ~ƛōŜƴƛƪ.
Å To provide a basis for future long-term monitoring program for invasive species in the 

Croatian ports.
Å To provide the basis for possible early detection of invasive species at ports and timely 

notification

In order to obtain comparable results, Protocol for PBS with methods and sampling 
frequency, the minimum numbers of sampling stations as well as a way of 
demonstrating results is provided. 
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1. DEFINITION OF THE AREA TO BE SURVEYED

First step in developing a design plan is to decide on the extent of survey area. Questions 

which should be considered in the definition of an area to be surveyed are:

ÅWhere are the areas in the ports where shipping operations might result in the release 

of BW?

ÅWhere shipping related activities occurred in the past? This may include wrecks, 
anchorages for sailing ship.

ÅWhere other vectors for NIS as aquaculture and disposal of material dredged from the 
port are located? 

Å How diverse are the habitats nearby?
Å How easily and safely those habitats can be sampled?
ÅWhat is the rate of water exchange between ports and surrounding areas? 
ÅWhat resources are available?
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2. SAMPLING SITES

2.1. Distribution of sampling sites

Port area  Priority 

Commercial shipping facilities 

active berths 

inactive/ disused wharves 

channel markers 

tug and pilot vessel berths 

Slipways 

Dredge disposal and spoil ground 

Breakwaters, groynes etc. for NIS seaweeds priority 1 

 

1 

1 

1 

1 

1 

2 

3 

Adjacent areas outside the port * 

nearby natural habitats**  

off-shore exposed areas* 

anchorages 

 

            2 

            2 

1 
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2.2. Number of sampling sites

The field sampling will be conducted in a number of sampling sites, or exact

locations, within a port. The number of sites required for an adequate survey will

depend on the size and type of port and, ideally, on the biological parameter

investigated. As a minimum requirement, at least three sampling sites for each

biological parameter per port should be selected.

3. Parameters

3.1 Abiotic parameters 

Minimum requirements for abiotic parameters are temperature and salinity

measurements at each sampling site. In addition, water transparency should be

measured using a Secchi disc. In order to ensure a better characterization of

environmental conditions in ports, nutrients, oxygen and chlorophyll óaô

concentrations could be measured.

Sediment samples could be taken for analysis of grain size and organic content.

Sediment samples will allow characterization of the habitats associated with any

introduced epifaunal or infaunal species found.
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Å Human pathogens bacteria  (Toxicogenic Vibrio cholera 

(serotypes 01 and 0139) Escherichia coli, Intestinal 

Enterococci )

Å Plankton (phytoplankton, zooplankton, ichthyoplankton)

Å Dinoflagellate cysts

Å Epibenthos and fish community

Å Benthic flora and fauna (seaweeds, seagrass, invertebrates)
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5. FREQUENCY AND TIMING OF SAMPLING

Due to seasonal distribution of marine organisms and life cycles patterns of different life

forms, sampling should be performed at least twice per year. Dinoflagellate cysts,

epibenthos and fish community, fouling organisms, seaweeds and benthic infauna

should be sampled in spring and autumn period. Plankton communities should be

sampled 3-4 times per year (seasonal frequency). Human pathogens should be

sampled at least four times per year in the water and two times per year in

sediments (simultaneously to the water sampling). Sampling of zooplankton for the

search of toxicogenic Vibrio cholerae (serotypes O1 and O139) is optional. If the proper

sampling (according to PBS Protocol) has been done in last 3 years, obtained data

could be used for PBS.
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6. FIELD SAMPLING

Environmental data

GPS location of each of the sampling site should be recorded using the WGS84

coordinate system. Temperature and salinity at sampling stations should be measured

by CTD probe or submersible data logger. Water transparency should be measured

using a Secchi disc. Sediment could be collected using dive transects, grabs or cores.

Human pathogens

Water sample of 1000 ml from at approximately 30 cm depth should be taken at each

site. Sampling should follow the guidance described in the EU Bathing Water Directive

2006/7/EC. Sediment (surface layer) could be collected using grabs or cores.



The project is co-funded by the European Union
Instrument for Pre-Accession Assistance

Phytoplankton

Samples should be collected using phytoplankton net (mesh size 20 Õm) to

concentrate sample for qualitative assessment and to estimate the

semiquantitative analyses on a scale 1-5 (1=rare, 5=very abundant). One vertical

tow should be done at each site. In order to ensure adequate sampling,

horizontal tows could be performed. Horizontal tows should be performed at

approximately 2 m below the surface and should be conducted at speed of

approximately 0.30 m s-1. In order to ensure accurate quantitative analyses one

sample per each stations could be sampled by bottle sampler or PVC sampler

(hose). Samples should be preserved or kept at low temperature and returned to

laboratory for incubation and culturing depends of further analyses. Phytoplankton

samples should be analyzed according to the Utermºhl method (Utermºhl, 1958).
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Zooplankton
Vertical zooplankton net tows with a mesh size appropriate for the area (a
standard 200 ˃Ƴor smaller if applicable) should be used for collecting
zooplanktonsamples. Only one sampleat each station should be collected to
ensurefor adequatesample. Meshsizedependson the sizerangeof zooplankton
in the areaand needsto be reported with the data. Towrate shouldbe adjusted
to approximately1 m s-1 andthe net shouldbe stopped1 m abovethe bottom.

Ichthyoplankton
Ichthyoplanktonsamplesshouldbe collectedby vertical net tows with 300˃Ƴ
meshsize. Threeverticaltows,10 to 15 m apart shouldbe conductedto ensurea
qualitativelyandquantitativelyadequatesamplesize.
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Dinoflagellate cysts
Surface sediment for dinoflagellate cysts determination should be 
collected by gravity corer such as Phlegercorer or using diver to collect 
sediment core by hand. Samples could be collected also using Van Ween 
grabs from which on the vessel corers are taken. At each station a 
minimum of two replicates should be taken. Recently dredged areas 
should be avoided. If the germination of cysts is not to be performed, the 
raw sample should be fixed as soon as possible to avoid the change of 
composition (ratio of living and empty cysts) by excystment. Formalin or 
glutaraldehyde should be used as fixing agent (Matsuoka and Fukuyo, 
2000).
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Mobile epifauna and fish community 
Mobile epifauna, such as crabs, fish and shrimps should be sampled at each site using 
traps. Traps are selective in nature and therefore provide only relative measures of 
species abundances. However, methodology for sampling epifaunain the port area is 
very limited and for example using trawls and gillnets is not possible.
Three traps should be deployed at each site for at least 48 hours. Catch should be 
identified and stored in a cooler. Later in the laboratory, species identification should 
be performed and specimens should be measured, weighed, prepared and preserved. 
Fish and larger invertebrates can be frozen, smaller invertebrates preserved.
Trammel net should be used to sample near-shore fishes. 

Alternative method
Interviews with local fisherman
Local and overseas experience indicates that conspicuous pest species are often 
detected by fishermen, marine farmers, dive clubs and local communities for sea 
recreational activities. Thus, it could be very useful to involve local communities in 
reporting eventual sightings of non-indigenous species. Data collection will be 
ǇŜǊŦƻǊƳŜŘ ǘǊƻǳƎƘ ǎǘǊǳŎǘǳǊŜŘ ƛƴǘŜǊǾƛŜǿǎΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ Ψ[ƻŎŀƭ 9ŎƻƭƻƎƛŎŀƭ YƴƻǿƭŜŘƎŜΩ 
approach (Azzurroet al., 2011).
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RONIOCI: Tri transektaǇƻ ǇǊƛǎǘŀƴƛǑǘǳΣ мл-15 m udaljeni
vertikalno ςtvrdi supstrat, horizontalno ςmeki supstrat

15 m 15 m

50 m

Benthicflora and fauna along vertical transects
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5ƻŘŀǘƴƻΥ ƴŀǎǳƳƛőƴƻ ƛ ŎƛƭƧŀƴƻ ǳȊƻǊƪƻǾŀƴƧŜ ƴŀ ǎǾŀƪƻƧ ƻŘ ǘǊƛ ȊŀŘŀƴŜ ŘǳōƛƴŜ 

0.5 m

3.0 m

7.0 m

Paraleucillamagna

Posebno bitno za velike vrste male brojnosti!
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Fotodokumentacija:
Kvadrati
5 m lijevo/desno od uzorkovanih kvadrataǳƪƭƧǳőǳƧǳŏƛ tzv visualni cenzus.
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Horizontalno dno (mekani substrat):

50 m transekt okomit na pristan

Uzorkovanje bentoskeinfaunesaq му ŎƳ ǊǳőƴƛƳ korerom
Po jedan korer treba biti sakupljen da 1 m i 50 m transekta
¦ȊƻǊŎƛ ǎŜ ǇǊŜōŀŎǳƧǳ ǳ ƳǊŜȌŀǎǘǳ ǾǊŜŏǳ (1mm promjer oka).

1 m 50 m
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1 m 50 m

±ƛȊǳŀƭƴƻ ǇǊŜǘǊŀȌƛǾŀƴƧŜΣ ŎŜƴȊǳǎ ƛ ǎŀƪǳǇƭƧŀƴƧŜ Ǉƻ ǇƻǘǊŜōƛ
Foto i videodokumentacijana transektu
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Problemi terenskog rada:

Logistika ςpromet
Vidljivost
Opasnosti(ribolovni alati, otpad)
Jo-jo ronjenje

ADRIATIC +
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bŀƧǾƛǑŜ ǾǊŜƳŜƴŀ Ȋŀ ƛǎǘǊŀȌƛǾŀƴƧŜ bentosaƭǳƪŜ ƴŜ ƛŘŜ ƴŀ ǘŜǊŜƴǎƪƛ Řƛƻ ƛǎǘǊŀȌƛǾŀƴƧŀ 
ǾŜŏ ƴŀ ƭŀōƻǊŀǘƻǊƛƧǎƪǳ ŀƴŀƭƛȊǳ ǳȊƻǊŀƪŀΗ 

ADRIATIC +
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FB10 IOF
Port Ġibenik

Date Biological element

December 2013

April 2014

June 2014
August 2014

Plankton comunities,fish comunities, benthic comunities, 
dinoflagellate cysts  andabiotic parameters
Plankton comunities,fish comunities andabiotic parameters
Human pathogens
Benthic comunities, dinoflagellate cysts
Plankton comunities,fish comunities andabiotic parameters
Human pathogens
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FB10 IOF
Port Split
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Sampling locations for meiofaunaanddinoflagellatecysts in the port of Koper
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Meeting, 7-9th October 

Sampling stationsfor water column in theport Bari(6 stations)
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FB5 CNR - ISMAR
Port Ancona

Date Biological element

March 2014
May 2014

July-August 2014

Plankton communities, Human pathogens,  abiotic parameters 
Plankton communities, Human pathogens,  abiotic parameters 
Benthic comunities, fish communities
Plankton communities, Human pathogens,  abiotic parameters 

In October-
November 2014 
the fourth PBS will 
be carried out 

Sampling stations in the Anconaarea(6 stations)
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Date Biological element

March 2014
May 2014

July-August 2014

Plankton communities, Human pathogens,  abiotic parameters 
Plankton communities, Human pathogens,  abiotic parameters 
Benthic comunities, fish communities
Plankton communities, Human pathogens,  abiotic parameters 

FB5 CNR - ISMAR
Port Venice

In October-
November 
2014 the 
fourth PBS will 
be carried out 

Sampling stations in theVenice area(9 stations)
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FB6 ïOGS , Port Trieste
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Escherichia coli:
HR: < 300 CFU in 100 mL
EU: < 500 CFU in 100 mL
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Intestinal enterococci:
HR and EU: < 185 CFU in 100 mL
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ADRIATIC +

Bari AnconaVeneziaTrieste Koper Pula Rijeka ~ƛōŜƴƛƪSplit tƭƻőŜBar Durres

DIATOMS

Pseudo-nitzschia cf. calliantha + + +

Pseudo-nitzschia delicatissima + + +

Pseudo-nitzschia 
pseudodelicatissima + +

Pseudo-nitzschia fraudulenta + + + +

Pseudonitzschia galaxiae + +

Pseudo-nitzschia multistriata + +

Pseudo-nitzschia pungens + +

Pseudo-nitzschia subfraudulenta + +

Pseudo-nitzschia spp. + + + + + + + + + +
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ADRIATIC +

Bari AnconaVeneziaTrieste Koper Pula Rijeka ~ƛōŜƴƛƪSplit tƭƻőŜBar Durres
DINOFLAGELLATES
Alexandrium cf. minutum + + + + +
Alexandrium insuetum +
Alexandrium pseudogonyaulax + + + +
Alexandrium tamarense + +
Alexandrium spp. + + + + + + +
Amphidinium spp. + +
Amphidoma languida + +
cf. Azadinium spp. + +
Cochlodinium sp + +
Dinophysis acuminata + + +
Dinophysis acuta + + +
Dinopysis caudata + + + + + + +
Dinophysis hastata + +
Dinophysis fortii + + + + + +
Dinophysis ovum + + +
Dinophysis sacculus + + + + + + +
Dinophysis tripos + + + + +
Dinophysis spp. + +
Gonyaulax spinifera + + + +
Karenia cf. mikimotoi + +
Karenia papilionacea + +
Karenia cf. selliformis + +
Karenia spp. + + + + +
Lingulodinium polyedrum + + + + + +
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Differences between sampling ports, based on presence and/or absence of recorded phytoplankton species 
and their taxonomy groups are shown on n-MDS ordination (Figure 3.3.1).  According to cluster analyses, 
three groups of sampling ports separated at a 85% of similarity: 1) Ancona and Bari; 2) Trieste, Koper, Pula, 
Rijeka and Bar; 3) Split and ~ƛōŜƴƛƪ, while ports tƭƻőŜand Venice were separated from the others. Contrary 
to the common species that were recorded in most of the sampling ports, species such as Didymospenia
geminate that was recorded exclusively in Venice; Amhidomalanguidarecorded in ports Ancona and Bari 
and Ostreopsisspp. recorded in Bari, Split and Pula contributed to the differences between mentioned 
ports.
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ADRIATIC +

Dinophysisacuta
Dinophysisfortii

Recorded: December, 2013
Abundance:rare

Abundances of D. fortii in water samples and concentrations of okadaicacid
(OA) in shellfish samples obtained from Lim Bay, 2006.όbƛƴőŜǾƛŏ DƭŀŘŀƴ Ŝǘ ŀƭΦΣ нлммύ
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ADRIATIC +

Species: Didismosphenia geminata (Lyngbye) M.Schmidt, 1899 Location: Port of Venice 

Species impact: Diatom Didismosphenia geminata produces nuisance growths in freshwater rivers 
and streams. It is native to the northern hemisphere, and considered an invasive species in 
Australia, Argentina,New Zealand,and Chile. Species produce large amounts of stalk material to 
form thick brown mats on stream bottoms. Didymo threatens aquatic habitat, biodiversity and 
recreational opportunities, but it is not considered a significant human risk. 

Diatom Didismosphenia geminata  cells and brown mats on bottom 
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ADRIATIC +

Species: Alexandrium minutum, Halim 1960 Location: Ports of Venice, Ancona, Bari, Trieste, 
Koper, ~ƛōŜƴƛƪΣ {Ǉƭƛǘ 

Species impact: Dinoflagellate A. minutum have been reported over a very large geographical area 
including the Mediterranean sea.. It is red tide species and producer of paralytic shellfish poisoning 
toxins, which can seriously threathen a human helth. 

 

Dinoflagellate Alexandrium minutum vegetative cell and cysts 
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Species: Ostropsis ovataFukuyo, 1981 Location: in the vicinity of Port of Split, Bari 

Species impact: Dinoflagellates of the genus Ostreopsis are known to cause  food poisoning in tropical 

coastal areas following the accumulation of palytoxin (PLTX) and/or its analogues (PLTX group) in crabs, sea 
urchins or fish. Ostreopsis spp. occurrence is presently increasing in the northern to north western 

Mediterranean Sea (Italy, Spain, Greece and France), probably in response to climate change. Since the late 
1990s, a respiratory syndrome has been repetitively observed in humans concomitant with 
Ostreopsis spp. blooms (mainly O. cf. ovata) in the Mediterranean area.Sindrom is known as Ăalgal 
sindromñ and it is assosiated with forming aerosols whicch contain Ostreopsis cell and toxins.
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Ciste dinoflagelata
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SL-1 SL-2 SK-1 SJ-1

Gonyaulacales

Alexandriumminutum 4 40 250 20

Alexandriumtamarense 4 10

Gonyaulaxspinifera 90 160 20

Gonyaulaxsp. (scrippsae) 60 250 30

Lingulodiniumpolyedrum 100 950 10374 320

Prorocentrales

Prorocentrumminimum 20 10 60

Gymnodiniales

Cohlodiniumsp. (polykrikoides) 20

Gyrodiniuminpudicum 20

Peridiniales

Diplopsalissp. 48 40 130

Protoceratiumreticulatum 12 20 120 30

Protoperidiniumcompressum 16

Protoperidiniumconicum 40 40

Protoperidiniumconicoides 10

Protoperidiniumleonis 4

Protoperidiniumpentagonum 4 30 20

Protoperidiniumsp.1 10

Protoperidinium sp.2 20

Protoperidiniumspp. 20 90 10

Scrippsiellatrochoidea 20 40 30

Zygabikodiniumlenticilatum 10 10

Neidentificirane

Dinophytasp.1 50 10

Dinophytasp.2 10

Dinophytasp3 10
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Lingulodinium polyedra
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BALMAS REZULTATI

ANALIZA ZOOPLANKTONSKE ZAJEDNICE 

LUKA BROJ 
TAKSONA 

BROJ NIS  

KOPER 81 1 Pseudodiaptomus marinus 

PULA 114 0  

RIJEKA 118 1 Parvocalanus crassirostris 

ĠIBENIK 133 2 Parvocalanus crassirostris, Pseudodiaptomus marinus 

SPLIT ï SJEVERNA LUKA 89 0  

PLOĻE 50 0  

BAR 52 0  

BARI 96 2 Paracartia grani, Acartia tonsa 

ANCONA 85 2 Paracartia grani, Acartia tonsa 

VENEZIA --- 1 Pseudodiaptomus marinus 

TRST 85 1 Pseudodiaptomus marinus 
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Pseudodiaptomus 
marinus 

Parvocalanus 
crassirostris 

Acartia tonsa Paracartia grani 

Trst Rijeka Ancona Ancona 

Venecija Ġibenik Bari Bari 

Koper    

Ġibenik    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AUTOHTONI AREAL 
Sj. zap. Pacifik Zap. Atlantik Zap. Atlantik Ist. Atlantik 

 Indo-Pacifik Indo-Pacifik  

    

 

BALMAS REZULTATI
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Pseudodiaptomus marinus
Å Obalno-estuarijska vrsta, 

dimenzije 1,1-1,8 mm, hrani se 
detritusom

Å Stanovnik hiperbentosa, optimalan 
salinitet 30-37, ali tolerira i niģi

Å Autohtona vrsta u vodama oko 
Japana (Hokkaido) 

Å Ġirenje areala zapoļelo veĺ 1950-
ih, danas cirkumglobalne 
distribucije

Å Uneġen u vode uz zap. obalu Sj. 
Amerike, Havajsko otoļje, 
Sjeverno more, Mediteran (jezero 
Faro na Siciliji, Napuljski zaljev) i 
Jadransko more, Trġĺanska luka, 
De Olazabal i Tirelli, 2011)

Sabia et al., 2015

Sabia et al., 2015

ADRIATIC +
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Parvocalanus crassirostris

Å Obalno-estuarijska vrsta 
diskontinuiranog staniġta

Å Dimenzije 0,5 mm, hrani se 
fitoplanktonom i protozoima

Å Kozmopolitski rasprostranjen u 
zaklonjenim obalnim lokalitetima 

Å Tolerira raspon saliniteta 3-55 i temp. 
do 30oC

Å U Mediteranu je Lesepsijski migrant  
u  Levantinskom bazenu

Å Zabiljeģen u SZ Mediteranu i SI 
Egejskom moru

Å Stanje populacije u lukama 
Ġibenik i Rijeka za sada nije na 
zabrinjavajuĺoj razini, ali je 
potrebno pratiti buduĺu dinamiku 
ġirenja i utjecaj na lokalnu 
autohtonu zajenicu 

ADRIATIC +
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Acartia tonsa

Å Dimenzija 1-1,5 mm, stanovnik je 
obalnih voda i laguna, tolerira niģi 
salinitet, ali zahtijeva okoliġ bogat 
hranjivim ļesticama

Å Hrani se filtracijom i predatorski, 
pa se lako prilagoĽava 
hranidbenom potencijalu okoliġa

Å Proizvodi jako otporne trajne 
stadije, tzv. ñspavajuĺa jajaò koja 
mogu preģivjeti u izrazito 
nepogodnim uvjetima olakġavaju 
prijenos balastnim vodama

Å Stanje populacija u Mediteranu se 
prati veĺ od 1985. godine, kada je 
uneġena balastnim vodama 
brodova

Å Prvi nalaz u u Jadranu 1989. god. 
(Farabegoli et al. 1989)

Å Negativan utjecaj na lokalne 
populacije oļituje se kroz 
kompeticiju s drugim vrstama istog 
roda

ADRIATIC +
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Paracartia grani

Å Autohtoni areal u vodama oko 

Norveġke

Å Uneġena u Mediteran krajem 

1970-ih.

Å Od tada se ġirenje povezuje s 

utjecajem balastnih voda brodova

Å Povezana s razvojnim ciklusom 

parazitske praģivotinje Marteilia 

refringens koja izaziva oboljenje 

marteilozu kod kamenice (Ostrea 

edulis)

Å moguĺa je i translokacija preko 

akvakulture, ļesta na 

uzgajaliġtima ġkoljkaġa

Å ¦ WŀŘǊŀƴǳ ǇǊǾƛ Ǉǳǘ ȊŀōƛƭƧŜȌŜƴŀ ǳ 
sjevernom dijelu (De Olazabal et al. ., 
2006)

ADRIATIC +
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ZAKLJUĻCI

Å Nezaviļajne zooplanktonske vrste u Jadranu su uglavnom termofilne vrste 

cirkumglobalne distribucije, koje su veĺ zabiljeģene u Mediteranu

Å Autohtona podruļja su Indo-Pacifik, te sjeverozapadni i istoļni Atlantik, ali 

putevi ġirenja u Jadranu vjerovatno ukljuļuju sekundarnu translokaciju 

izmeĽu jadranskih luka

Å Kroz projekt BALMAS omoguĺeno je dobivanje detaljnih podataka o 

sastavu zooplanktonske zajednice u lukama, identifikacija nezaviļajnih 

vrsta te praĺenje eventualnog ġirenja ovih vrsta putem predviĽenog 

buduĺeg monitoringa.

Å Ova saznanja omoguĺit ĺe ostvarenje ciljeva vezanih uz MSFD (Okvirnu 

direktivu o marinskim vodama), u sklopu deskriptora D1 (bioraznolikost), D2 

(invazivne vrste) i D4 (hranidbena mreģa)
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Trieste

ü A total of 24 taxa were collected with both gears
ü In particular, trammel net caught 19 taxa, including 12 fish, 5 crustaceans and 2 mollusks(17

taxa exclusively)
ü The most representative species were Chelonlabrosus, Pagelluserythrinusfor fish, Maja 

crispata for crustaceans and Hexaplex trunculusfor molluscs, respectively. 
ü Traps caught 7 taxa: 2 fish, 3 crustaceans and 2 molluscs(5 taxa exclusively)
ü The most representative species were Gobiusniger for the fish community, Pagurus prideauxfor 

crustaceans and Nassarius reticulatusfor molluscs

ADRIATIC +
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Venice

ü A total of 37 taxa were collected with both gears, including an invasive alien species: the crustacean 
Rhithropanopeusharrisii. 

ü In particular, trammel net caught 34 taxa, including 20 fish, 12 crustaceans, 4 mollusks and 1 echinoderm(27 
exclusively). 

ü The most representative species were Liza ramada, Carcinus aestuarii, Hexaplex trunculusand Asterina gibbosa.
ü Traps caught 10 taxa: 3 fish, 4 crustaceans and 3 molluscs(3 exclusively). The most representative species were 

Gobiusniger, Carcinus aestuariiand Nassarius nitidus

Rhithropanopeus harrisii 
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Ancona

ü A total of 35 taxa were collected with both gears, including an invasive alien species: the molluscCrassostrea gigas. 
ü In particular, trammel net caught 25 taxa, including 14 fish, 14 crustaceans, and 7 mollusks(25exclusively). 
ü The most representative species were Liza ramada, Maja crispataand Hexaplex trunculus. 
ü Traps caught 17 taxa: 5 fish, 9 crustaceans and 3 molluscs(10 exclusively). 
ü The most representative species were Sarpa salpa, Liocarcinusvernalis, Pagurus eremitaand Nassarius nitidus. 

Crassostrea gigas
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Bari

ü A total of 26 taxa were collected with both gears. 
ü In particular, trammel net caught 16 taxa, including 12 fish, 1 crustacean and 3 mollusksόмпtaxa exclusively 

with this gearύ. 
ü The most representative species were Diplodusannularis, Maja crispata and Hexaplextrunculus. 
ü Traps caught 12 taxa: 5 fish, 4 crustaceans and 3 molluscsό10 exclusivelyύ. The most representative species 

were Serranushepatus, Squillamantis and Nassariusnitidus. 

ADRIATIC +


