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Abstract

This Preliminary Survey Report includes: 1) the baseline survey methodologies, 2) the balise placement
methodologies, 3) all the collected data, 4) an updated marine seagrasses distribution map and 5)
localization of sites, where activating concrete actions. This report aims to define the quality status of

marine seagrass populations and related adjacent habitats and species in the three sites (Monfalcone,
Kornati NP and RNP Dune Costiere).

No anomalies have been found considering the composition of benthic communities. As concern the
marine seagrasses meadows, the main disturbances seem to be related to the presence of anchoring.
However, the selection of sites potentially affected by this type of pressure was necessary to test the
efficiency of safe anchorage systems and of the of the marine seagrass pilot transplantations.

European ““’E‘- ontal Development Fund WWW.ltaIy-croatla.eu/saspas 5
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1. Introduction

1.1. Aim and objectives

SASPAS (Safe Anchoring and Seagrass Protection in the Adriatic Sea) is an INTERREG project that aims to
provide a proposal to develop and share actions and advanced policies for the conservation and
sustainable use of the territory.

The common challenge of Project SASPAS is to preserve and get a better status of conservation of
biodiversity of the Adriatic Sea ecosystem in order to decrease its vulnerability.

The overall objective is to improve seagrass preservation and restoration through laying safe anchorage
systems, performing pilot transplantations, carrying out monitoring activities and by defining an
integrated management system for seagrasses in Adriatic area. The change will result in an increased level
of conservation status of habitat types and species in the involved Natura 2000 sites of the Project areas.
To reach the foreseen change the project will take a scientific- applied approach, following the DPSIR
(Driving force — Pressure — State — Impact - Response) causal framework, analyzing the interactions
between society and the environment - the cause-effect relationships between interacting components
of complex social, economic, and environmental systems. Doing so is possible to measure the
effectiveness of responses put into place.

Since marine seagrasses and especially Posidonia oceanica beds (1120*) are widespread along coastal
areas of Interreg Programme and their conservation status is similar in the two Member States, significant
results can be achieved only by setting up a good cross-border cooperation within the Italian and Croatian
key partners. The cross-border approach ensures coordinated and cooperative actions in planning and
performing the protection and restoration activities, as well in developing the foreseen Marine Seagrass
Safeguard Integrated Management Program (i.e., the proposed guidelines for the management and right
behavior in protected areas). The innovative aspect that goes beyond the existing practices consists in
joint cross-border biodiversity protection and restoration through the development of specifically-
tailored innovative solutions, harmonized for the Adriatic area and applicable to other similar realities
facing with the same biodiversity protection and restoration issues.

The project activities will be carried out within the three project study sites (Figure 1):

e Monfalcone (Bay of Panzano)
e Kornati National Park — (Nacionalni Park Kornati)
e Regional Natural Park of Coastal Dunes from Torre Canne to Torre San Leonardo.

This proposal is well suited to the Adriatic, in particular to the Apulia (Regional Natural Park of Costal
Dunes from Torre Canne to Torre San Leonardo) and Kornati National Park, characterized by widespread
coverage of P. oceanica. In both sites, in summer, there is a notable flow of pleasure boat, and the
development of the industry tourism cannot fail to come to terms with the need to preserve the quality
of the territory, understood as a whole between land, coast and sea. In Monfalcone (Bay of Panzano),
there is an important coverage of marine seagrasses (i.e., Cymodocea nodosa) too.

turopean Regonal Davelopment Fund 6
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Figure 1. Location of the three project sites.

Both P. oceanica and C. nodosa play a crucial role in consolidating coastal sediments, slowing down erosive
phenomena, thanks to their radical apparatus with which they anchor to the bottom; with the leaf they
promote the capture of suspended sediments, helping to limit turbidity, not to mention a series of
advantages for marine and lagoon organisms.

The main outputs of the project referred to the foreseen activities are:

e monitoring system with 2 data collections/monitoring campaigns (1 per year),

e placement of environmentally friendly anchoring systems (anchorages and simple signaling
buoys),

e pilot transplantations of seagrasses,

e Integrated Management System for seagrasses in the Adriatic area, made by a GIS Digital
Information Platform (DIP) and a Marine Seagrass Safeguard Integrated Management Program
(MSSIMP).

-‘-_A il == ‘/-::—‘;_
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Managers of protected areas, local, regional, and national public bodies, environmental associations and
NGOs, as well as general public will mostly benefit from project activities.

1.2. Structure of Work Package 3

The objective of the Work Package 3 - Integrate real-time monitoring system of marine seagrasses
(phanerogamae) - in the involved Natura 2000 sites — is to monitor and gather data on marine seagrasses
in the three project sites, in order to improve the protection and to restore the biodiversity in the cross-
border area.

The WP3 package consists of three activities:

e activity 3.1 - Preliminary Environmental Survey,
e activity 3.2 - Drivers and Pressures Identification and Assessment,
e activity 3.3 - Monitoring campaigns.

The preliminary survey has the purpose of characterizing the biodiversity of the project sites and gathering
up-to-date information on the distribution and quality of seagrasses and their associated biota. The
information gathered, will provide a starting point for an analysis of existing drivers and pressures,
following the DPSIR (Drivers-Pressure-State-Impact-Response) procedures. Annual monitoring campaigns
will be carried out to control the plants phenological life cycle and the spatial dynamics of marine
seagrasses as a response to the concrete actions. Moreover, they will help to identify the potential
impacts that the project could have on seagrasses meadows and other valuable habitat and species.

The analyses will include all monitoring data, especially those concerning the retreat or surface increase
dynamics that will be related to the behavior of biodiversity at eco-friendly buoys.

Thus, the aim is to characterize and quantify, in time and space, the impacts measured and evaluate the
biodiversity trends, as much is possible in the time frame of the Project. The results are fundamental to
activate or strength different types of protection policies, to act with additional conservation measures
or to differently manage recreational boat areas.

This document describes the activities planned and carried out in activity 3.1 (Preliminary Environmental
Survey), reporting the preliminary field investigations results. They allowed the acquisition of basic
knowledge on the state of the marine environment and seagrasses, as well as of the main drivers and
pressures closely related to the project and Natura 2000 sites. The activity 3.1 aims to acquire all the
information useful to carry out the monitoring foreseen in the activity 3.3 in the meadows and the
environment surrounding the three project and Natura 2000 sites.

The purpose of the preliminary investigations is to refresh the knowledge of the biodiversity state in the
project areas and to identify the various specific sites where concrete actions to protect the habitat
Posidonia meadows and other marine seagrasses will be carried out.

turopean Regonal Davelopment Fund www.italy-croatia.eu/saspas 8
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All the activities have been conducted adopting updated safety protocols, to reduce the risks during
underwater operations. Laboratory analyses on collected samples have been performed by expert marine
and transitional waters biologists, according to standard operating procedures for the
macrophytobenthos.

Preliminary investigations (Ante operam) consist of three sub-activities:

1) updating data on the biodiversity in the project areas (Monfalcone, Kornati NP, RNP of Dune
Costiere and Natura 2000 sites);

2) balise placement, to monitor the dynamic of the marine seagrass meadows deeper limit;

3) identification of sampling sites and where concrete actions will be carried out.

In particular, this Preliminary Survey Report includes: 1) the baseline survey methodologies, 2) the balise
placement methodologies, 3) all the collected data, 4) an updated marine seagrasses distribution map
and 5) localization of sites, where activating concrete actions. This report aims to define the quality status
of marine seagrass populations and related adjacent habitats and species.

The Monitoring Protocol included in chapter 3 defines the methodology to monitor the seagrass meadows
and to assess their status in Natura 2000 sites within the actions planned in activity 3.1.

turopean Regonal Development Fund www.italy-croatia.eu/saspas
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2. The three project areas and the Natura 2000 sites.
2.1. Monfalcone (Bay of Panzano)

The Bay of Panzano is a small bay of the Adriatic Sea (Friuli-Venezia Giulia), located in the northern part
of the Gulf of Trieste, limited to the south-west by the Punta Sdobba, at the mouth of the Isonzo River.
Inside the Panzano Bay are located two Natura 2000 sites: a Special Areas of Conservation (SAC) “Cavana
di Monfalcone” and a Special Areas of Conservation (SAC) and Special Protection Area (SPA) “Foce
dell’lsonzo - Isola della Cona” (Mouth of the Isonzo River and Cona Island) (Figure 2).

SAC Cavana Q

Monfalcone ©

SAC SPA - Foce
dell’lsonzo - Isola
della Cona

@ Project monitoring area

Figure 2. Location of the study areas in the Panzano Bay, positioned in two Natura 2000 sites.

Natura 2000 site: SAC IT3330007 - Cavana di Monfalcone

The SAC “Cavana di Monfalcone” extends over a surface of 133 ha, 12% out of which are marine, in the
transition area between the flat land and the Adriatic Sea and it is important because it includes a set of
ecological systems characterized by rare habitats in a good state of conservation. A complex system of

www.italy-croatia.eu/saspas 10
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spring canals is still present, not modified by the land reclamation. It is a site that includes the ecological
spring system closest to the coastline and therefore in direct contact with salty and marine waters. The
aquatic surfaces with different state of trophy, water speed, depth and salinity preserve a rich and well-
diversified aquatic vegetation. The site extends over a surface of 133 ha, approximately 12 within marine
areas.

In the marine area of the site the habitat 1110 is present (“Sandbanks which are slightly covered by sea
water all the time”). It consists mainly of sandy sediments (larger grain sizes, including boulders and
cobbles, or smaller grain sizes including mud may also be present). These habitats are permanently
submerged and predominantly surrounded by deeper water. Above the sand-bank the water depth is
seldom more than 20 m. In these sub-littoral sandbanks, seagrasses meadows can be present: Zostera
marina (in brackish-salt waters), Cymodocea nodosa (in salt waters) and Zostera noltei in shallower salt
waters.

The other Habitat identified is the 1140 (“Mudflats and sandflats not covered by sea water at low tide”)
and it is characterized by sands and mud emerging during the low tides, partially covered by Zostera noltii
and partly coated by green, blue, brown algae and diatoms.

Natura 2000 site: SAC SPA IT3330005 - Foce dell’lsonzo - Isola della Cona

The SAC SPA “Foce dell'lsonzo — Isola della Cona” extends over a surface of 2.668 ha, 40% out of which
marine. It is situated in the eastern side of the region Friuli Venezia Giulia along the last stretch of the
Isonzo River and it largely coincides with the “Foce dell'lsonzo Regional Nature Reserve”.

The marine part of the site covers about 1.100 ha of shallow waters with relevant extensions of seagrasses
meadows; in the marine part of the site the Habitat 1110 (“Sandbanks which are slightly covered by sea
water all the time”) and the Habitat 1140 (“Mudflats and sandflats not covered by sea water at low tide”)
are present.

2.2.Regional Natural Park of Coastal Dunes from Torre Canne to Torre San
Leonardo

The “Regional Nature Park Dune Costiere from Torre Canne to Torre San Leonado” extends over 1.100 ha,
along 8 km of coast, and it includes the inland agricultural areas occupied by centuries-old olive groves
and ancient “masserie” (typical Apulian farms) (Figure 3). The perimeter follows the long course of the
“lame” (55 km of erosion) which characterizes the Park's territorial morphology; they are linear clefts of
the land perpendicular to the coastline, with flat bottom and slightly sloping sides originated by the
erosive action of the surface water.

e —
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SAC - Litorale brindisino

Figure 3. Location of the study area in the RNP Dune Costiere, positioned in a Natura 2000 site.

In the protected area, there are many habitats. Each habitat is the consequence of the geological,
morphological and climatic features of the site that determine the presence of plant and animal species
preferring those features. Some of those habitats are considered as priority ones, such the Posidonia
oceanica. Starting at a depth of 10-12 m, P. oceanica meadows are present on sandy bottoms.

The park includes the Special Areas of Conservation (SAC) “Litorale brindisino”.

Natura 2000 site: SAC IT9140002 - Litorale brindisino

The SAC “Litorale brindisino” extends over a surface of 7.256 ha, 95% out of which is marine. The priority
habitat 1120* (P. oceanica) affects 50% of its total area. It is also characterized by the presence of coastal
wetlands, where rare or endangered migratory bird species stop or reproduce.

European Regional Development Fund www.italy-croatia.eu/saspas 12
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2.3. Kornati NP

The Kornati National Park is designated as Site of Community Importance SCI HR4000001 - Nacionalni
park Kornati (Figure 4). The park! was established in 1980 and its management started in 1982. It currently
comprises 89 islands and reefs, a total area of 217 km?, from which almost 80% is marine territory (Land
50 km? / Sea 167 km?) and a total coastline of 238 km. Karst features dominate its geomorphology. It is
estimated that at least 2.500 to 3.000 families of benthic and pelagic fauna live in the Kornati archipelago
such as 22 species of corals, 177 species of mollusks, 127 species of polychaetes, 55 species of crustaceans,
64 species of Echinodermata and 160 species of fishes. Meadows of P. oceanica are also present in the
Park, up to depths of 25-30 meters. The marine invasive species Caulerpa cylindracea? has been observed
in the last years and is spreading in the entire Park.

@ Project monitoringarea

Figure 4. Location of the study area in the Natura 2000 site Kornati NP.

1The data cited in the following paragraphs are reported in the articles: Casier, 2011; Mihelcic and Ramov, 2018; Ivkovi¢ N., 2015.
2 Caulerpa cylindracea Sonder [previously known as Caulerpa racemosa var. cylindracea (Sonder) Verlaque, Huisman et
Boudouresque]

European Regional Development Fund www.italy-croatia.eu/saspas 13
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Public Institution, under the competence of the Ministry of Environment and Energy, manages the Kornati
National Park. The terrestrial part of the park is entirely under private ownership (around 620 owners).

There are four no-take zones where only scientific research is allowed. Sailing is allowed in the whole of
the Kornati National Park except in the zones of strict protection. Anchoring and overnighting are
permitted only at 16 locations (bays and coves). Autonomous diving is allowed only in organized groups,
with a license for autonomous diving in the Kornati NP obtained in advance.

Professional fishing is forbidden in the Park, only artisanal fishing and recreational fishing are allowed.

www.italy-croatia.eu/saspas

turopean Regonal Development Fund

14



HILEIITY
Italy - Croatia

EURCOTAN UNKON

3. SASPAS monitoring protocol

The SASPAS Monitoring Protocol aims to identify the best procedure to carry out both the field surveys
and laboratory analyses in order to define a shared methodology to assess the status of seagrass meadows
in Natura 2000 sites.

The following protocol selects useful indicators to monitor the status and possible changes in seagrass
beds and to assess the effects on the ecosystem of the concrete actions that will be implemented in WP4:
i.e., the pilot seagrass transplantations (activity 4.2) and the placement of environmentally friendly
anchoring systems (anchorages and simple signaling buoys) (activity 4.1). The monitoring protocol allows
to acquire the necessary and univocal information regarding the three project sites (Chapter 2).

The SASPAS Monitoring Protocol specifies the methodologies to carry out the activities as planned in
activity 3.1 (Preliminary Environmental Survey) and activity 3.3 (Monitoring campaigns) and includes:

e a brief description of the seagrass species that can possibly be found in the three project sites. The
knowledge of these species is useful for the choice of appropriate indicators because of, although
similar, the species present differences that affect the applicability of the indicators;

e the best procedure to carry out the field surveys and laboratory analyses;

e the description of indicators measured during the field and laboratory activities, to assess seagrass
meadows status, in several stations to be appropriately placed nearby the areas where concrete
actions will be carried out.

3.1. Background information on monitoring methodologies

The monitoring methodologies adopted in SASPAS Monitoring Protocol refer to national and international
protocols developed to evaluate the Ecological Status of seagrass meadows, with specific
implementations in relation to taxa (e.g., Posidonia and other seagrass species) (OSPAR, 2009; ISPRA3,
2012; APAT-SIBM-ICRAM?*, 2003; Buia et al., 2004; Water Framework Directive 2000/60/EC; Marine
Strategy Framework Directive 2008/56/EC; RAC/SPA - UNEP/MAP, 2014).

In particular, regarding the Italian guidelines, the considered parameters in this protocol also refer to the
institutional methodological sheets of the Ministry of the Environment, drawn up in collaboration with
ISPRA (Ministero dell’Ambiente and ISPRA, 2017).

Presently, more than 40 countries have developed monitoring systems for more than 30 seagrass species.
Even the number of monitoring programs on P. oceanica meadows has increased in recent years but they
are less developed than for other species and, in general, remain regional or national initiatives. The

3 |SPRA: The Italian Institute for Environmental Protection and Research. (ISPRA performs the duties of ex-APAT and ex-ICRAM).
4 APAT: Italian Environment Protection and Technical Services Agency. ICRAM: Central Institute for Scientific and Technological Research
applied to the Sea. SIBM: Italian Society of Marine Biology.

e —
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different methodologies also make it difficult to obtain a comprehensive view of the general status and
trends of the underwater meadows across the Mediterranean (Diaz-Almela e Duarte, 2008).

At present, in accordance with the Water Framework Directive 2000/60/EC (WFD), P. oceanica is to be
used as Biological Quality Element and several WFD-compliant biotic indices based on P. oceanica have
been developed and applied in the Mediterranean Sea for the definition of the Ecological Status of coastal
water bodies (Pergent-Martini et al., 2005; Gerakaris et al., 2017).

P. oceanica meadows is a good biological indicator because it is a benthic, long-lived species, widely
present in the Mediterranean basin, and is susceptible to pollution and to environmental disturbance; is
also a useful tool for assessing the environmental impact of human activities, thus being adequate for the
purpose of determining the GES (Good Environmental Status) in accordance with the Marine Strategy
Framework Directive 2008/56/EC (MSFD).

3.2. Species

In the OSPAR document (2009) it is reported the definition of seagrass meadow (the presence of a
meadow of the genus Zostera): “to qualify as a Zostera ‘bed’, plant densities should provide at least 5%
cover (although when Zostera densities are this low, expert judgement should be sought to define the
bed)”.

According to MARBIPP commission (2006): “a seagrass meadow is defined when seagrass cover a bigger
area than 2x2 meter, when patchy it is still a meadow if it is less than 10 meters between the patches, if
bigger than 10 m between patches it should be counted as a new meadow”.

There are four species of seagrasses native of European waters:

e  Posidonia oceanica (Neptune grass),

e  Zostera marina (eelgrass),

e  Zostera noltei (dwarf eelgrass),

e  Cymodocea nodosa (little Neptune grass or slender seagrass).

These species are present in a number of classification systems adopted over the years by the European
Union:

- Reference List of Marine Habitat Types for the Selection of Sites to be included in the National
Inventories of Natural Sites of Conservation Interest (RAC/SPA - UNEP/MAP, 2016);

- Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna
and flora (Habitat Directive) — Annex |: Animal and plant species of community interest whose
conservation requires the designation of special areas of conservation;

- CORINE biotopes;

- European Nature Information System (EUNIS) habitat classification.
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They are also listed as threatened species in the Annexes of the following conventions and protocols:

- Convention for the Protection of the Marine Environment and the Coastal Region of the
Mediterranean (Barcelona Convention) - Annex Il: List of Endangered or Threatened Species;

- Protocol concerning Specially Protected Areas and Biological Diversity in the Mediterranean (SPA/BD
protocol)- Annex Il: List of endangered or threatened species;

- Convention on the Conservation of European Wildlife and Natural Habitats (Bern Convention) -
Appendix I: Strictly protected flora species.

Codes and Annexes for each species are reported in the Table 1.

Table 1. Reference codes for identification of each specie and annexes of threatened species

Posidonia oceanica Zostera ’"“”'T"" Cymodocea nodosa
Zostera noltei
.5.1, 0.1, H0.3.2, | 0L3.1, H.5.1, 111,
RAC/SPA HL5.1 1.2.1,111.2.3 1.2.3
Annex | :1110, 1120%, | Annex |: 1110, 1120*
. . . . * ? ’ 7 7
EU Habitats Directive Annex |: 1120 1130, 1140, 1150* 1150%, 1160
CORINE biotopes 11.34 ;1'34' 11.23,13.2, 14, 11.23,11.34,21,11.22
EUNIS Classification A5.535 A2.613 A5.531
Barcelona Convention Annex Il Annex |
SPA/BD protocol Annex Il Annex Il
BERN Convention Appendix | App(.endlx I (only 2 Appendix |
marina)

In the Habitat Directive, the only species of seagrass listed is the P. oceanica, but only as habitat in the
Annex | and not as species in the other annexes.

Zostera marina, Zostera noltei and Cymodocea nodosa are not considered as species in the Habitat
Directive, but they can be considered as community associated with the Annex | habitats reported in Table
1.

All these species are present in the Adriatic Sea and, in particular, in the project sites; brief descriptions
are reported in the following paragraph.

3.2.1. Posidonia oceanica

Posidonia oceanica (Linnaeus) Delile meadows are characteristic of the Mediterranean Sea infralittoral
zone (depth between a few dozen centimeters to 30-40 m) on hard or soft substrates and they are one of
the most important climax communities (Figure 5). P. oceanica is generally found in well-oxygenated
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waters, tolerates relatively large variations in temperature and hydrodynamics, and is sensitive to
desalination, normally requiring a salinity of between 36 and 39 psu (it is not present in the areas in front
of the river mouths). P. oceanica meadows are one of the most important Mediterranean habitats, and
they play a key role in the marine ecosystem regarding primary production, biodiversity, nursery function
and the balance of sedimentation dynamics. They are an excellent indicator of the quality of the marine
environment.

Figure 5. Geographical distribution of Posidonia oceanica in European coastal waters (Borum et al., 2004).

P. oceanica is catalogued as a “priority habitat” in the Annex | of EU Habitat Directive 92/43/EEC and
listed, as a protected species, at the Mediterranean level, in the Barcelona Convention Annex Il (list of
endangered or threatened species), in the SPA/BD - protocol Annex Il (List of endangered or threatened
species) and in the Appendix | (Strictly Protected Flora Species) of the Convention on the Conservation of
European Wildlife and Natural Habitats (Bern Convention) (Table 1).

3.2.2. Zostera marina, Zostera noltei and Cymodocea nodosa

Zostera marina, Zostera noltei

Zostera marina Linnaeus is found from arctic waters along the northern Norwegian coast, where it can
survive several months of ice cover, to the Mediterranean Sea (Figure 6). The species is very abundant in
the Baltic Sea, the North Sea and along the Atlantic coasts down to northern Spain. Further south, Z
marina becomes rarer and in the Mediterranean Sea; the species is mostly found as small, isolated stands,
but dense eelgrass beds do occur, especially, in transitional water systems (lagoons and ponds). In the
Adriatic Sea, Z. marina forms dense beds, with trailing leaves up to 120-130 cm long in sheltered bays and
lagoons from the lower shore to about 4-5 m depth. It is widespread in the northern Adriatic lagoons

1
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where there are extensive meadows with 100% cover. Z. marina prefers muddy-sandy substrates and in
intertidal environments tending towards emergence, it shows a range overlap with Z. noltei.

Z. marina is catalogued as a threatened species, at the Mediterranean level, in the Barcelona Convention
Annex Il (list of endangered or threatened species), in the SPA/BD protocol Annex Il (List of endangered
or threatened species) and in the Appendix | (Strictly Protected Flora Species) of the Convention on the
Conservation of European Wildlife and Natural Habitats (Bern Convention) (Table 1).

Zostera noltei Hornemann is distributed from the southern coasts of Norway to the Mediterranean Sea,
the Black Sea, the Canary Islands and has been recorded as far south as on the Mauritanian coast (Figure
6). In the Adriatic Sea, Z. noltei forms dense beds, typically in the intertidal region (although it can occur
in the very shallow subtidal), on mud/sand mixtures of varying consistency. Z. noltei forms dense beds in
the muddy sand of intertidal areas, where Z. marina is sparse due to its lower tolerance to desiccation.

Z. noltei is catalogued as a threatened species, at the Mediterranean level, in the Barcelona Convention
Annex Il (list of endangered or threatened species) and in the SPA/BD protocol Annex Il (List of endangered
or threatened species) (Table 1).

Figure 6. Geographical distribution of Zostera marina (on the left) and Zostera noltei (on the right) in European coastal waters
(Borum et al., 2004).

Cymodocea nodosa

Cymodocea nodosa (Ucria) Ascherson is a warm water species and is widely distributed throughout the
Mediterranean Sea, around the Canary Islands and down the North African coast. The species does not
extend further north than the southern coasts of Portugal. C. nodosa can be found from shallow subtidal
areas to very deep waters (50-60 m) (Figure 7).

1
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Figure 7. Geographical distribution of Cymodocea nodosa in European coastal waters (Borum et al., 2004).

3.3.The ecological importance of seagrasses meadows

Marine seagrass meadows play an important role in the ecology of coastal areas performing numerous
functions: 1) they provide food, shelter, and essential nursery areas to commercial and recreational
fishery species, and to countless invertebrates living in seagrass communities and can be considered the
perfect habitat for young fish who use the protection afforded by seagrass leaves to shelter from predator
(den Hartog 1977, Thorhaug 1985, Fonseca et al., 1998, Mazzella et al., 1993); 2) their extensive root
system (which extends both vertically and horizontally) help stabilize the sea bottom, protecting adjacent
shorelines from erosion (Christiansen et al., 1981; Fonseca and Fisher 1986; Ward et al., 1984); 3) they
help to trap fine sediments and particles that are suspended in the water column, increasing water clarity
and also filtering nutrients that come from land and stormwater (Gacia et al., 1999; Hemminga and
Duarte, 2000).

3.4. Sensitivity and Threats

Sensitivity: nutrient concentrations and light attenuation in the water column are the most important
water quality parameters affecting seagrass growth. Another habitat characteristic, salinity, may also play
a role in the transitional waters. Deeper populations of seagrasses are characterized by high sensitivity to
turbidity, as prolonged increases in this parameter can reduce light penetration and prevent adequate
photosynthesis. Some species (especially P. oceanica) are indicators of the overall quality of coastal waters
since they are very sensitive to pollution and can only grow in clean unpolluted waters.

Other species (such as Zostera spp.) are considered to have an “intermediate” sensitivity to other factors
such as water temperature, contamination by synthetic compounds and hydrocarbons, increases in
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nutrient levels and abrasion. Terrestrial herbicides can inhibit growth and cause decline in seagrass
meadows. Eutrophication (high phosphorus and nitrate concentrations) may increase the cover of
epiphytic algae and prevent photosynthesis of seagrass or the abundance of the slime mold Labrynthula
macrocystis (pathogenic agent of wasting disease) (OSPAR, 2009).

Threats: physical disturbance, nutrient enrichment, marine pollution, disease, increased turbidity,
aquaculture, introduction, and competition from alien species are all factors that affect seagrass beds and
can threaten the extent and quality of these habitats.

Physical disturbance occurs on both intertidal and subtidal beds. It may be caused by trampling, dredging,
use of mobile fishing gears, anchoring of boats, the laying of submarine cables, as well as land claim and
adjacent coastal development.

Massive contributions or substantial depletion of the sediment and prolonged low light regimes (caused
above all by anthropogenic factors — such as incorrect beach nourishment practices) can trigger a meadow
regression. This is compounded considering the biological characteristics of the plant (slow growth rates)
and the dynamics of the meadow (low resilience, i.e., very slow recovery after external disturbances).

Discharges of liquid effluents modify the chemical characteristics of the water column because they
increase the contribution of pollutants and nutrients.

The invasion of alien rhizophytic species may enhance meadow decline since they compete for space and
light and increase the contents of labile organic matter in the sediment.

Another threat is the increased turbidity caused by eutrophication, sand extraction and dredging
activities, that are major factors in the decline of seagrasses (OSPAR, 2009).

3.5. Monitoring activities

The SASPAS Monitoring Protocol has been applied to field activities planned in activity 3.1 (Preliminary
survey) and, more extensively, will be applied in activity 3.3 (Monitoring campaigns).

In activity 3.1, the protocol has been applied to wider areas to update the knowledge of the biodiversity
status in the project sites (e.g., species, bathymetry, seagrass presence/absence, meadows extension,
coverage) and to identify the specific areas where concrete actions will be carried out (as planned in
activity 4.1 and activity 4.2) to protect the habitat P. oceanica beds and/or other marine seagrasses.
Information has been also gathered regarding operative limits, general critical issues, prohibitions, local
ordinances, etc.

The morphology, the typology and the composition of the meadows and the different anthropogenic
impact to which the sites are subjected (administrative limitations, anthropogenic use, fishing, etc.) have
been assessed considering the different geographical characteristics of the three monitored project sites.
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The location and extent of the study areas, the number of transects, the sampling sites and the depth for
balise placement have been also identified.

During the preliminary survey, information on the presence/absence and distribution of seagrass
meadows has been gathered by 1) diver observations or survey using aqua scope and GPS and 2)
integrating information from aerial or satellite images and previous maps. Presence and area distribution
are commonly used as indicators of status and change in seagrasses at the landscape scale, important to
overview the extent of decline (usually due to human impact) and recovery.

Based on this preliminary information, transects have been identified; visual survey by boat or by dive
have been performed along these to identify the species present, the meadows continuity and structure,
the extent and percentage of coverage. Along the transects, control sampling sites (i.e., metallic frames)
have been positioned to measure indicators related to the seagrass status, such as seagrass shoots
density, leaf height and damage to shoots.

The information gathered during activity 3.1 activities (by applying the monitoring protocol) will provide
the basic knowledge on the environmental characteristics of the three sites and on the presence,
distribution and quality status of the marine seagrass populations.

The same sampling methodologies and laboratory analyses on collected samples, used during the
preliminary survey activities (activity3.1), will be adopted during two annual monitoring campaigns
(activity 3.3), to control efficiency and success of protection measure activities (activities 4.1 and 4.2).

In addition to the use of specific indicators, described in detail below, the monitoring protocol includes
photographic surveys and underwater video to document activities.

During the field activities supported by boat, direct observations through scuba diving, video-
photographic recordings and sampling of seagrasses have been done; all these activities have been carried
out by Scientific Scuba Operators, and if necessary, in the case of particular operations, also considering
any requests from the local Maritime Authorities.

All the activities have been implemented in accordance with the national laws, regulations, and
permissions. Permits for diving to carry out the monitoring activities were obtained from the Ministry of
Environmental and Nature Protection. For monitoring in sites inside protected areas, permission from
management board of MPA or Park is needed.

All the activities have been conducted adopting updated safety protocols, to reduce the risks during the
underwater operations. A safety plan has been set up for all field activities to profile and manage surface
and underwater operations according to criteria to maintain a high safety standard (such as the use of a
stand-by operator, underwater communicators, floating indicators, etc.).

Due to their wide distribution at national and European level and similar basic structure (leaves, roots,
rhizomes), the monitoring protocols for Zostera marina, Zostera noltei and Cymodocea nodosa appear
relatively similar.

R —
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Monitoring sites should be examined annually at approximately at the same time of year: late spring-
summer for C. nodosa and Zostera spp. and late summer-early autumn for P. oceanica.

The sampling planned (in activity 3.1 and activity 3.3) according to the monitoring protocol has been
conducted on selected stations. In each study site, three Zones have been selected where three
monitoring stations has been positioned at different depths, for a total of nine stations (Figure 8).

Figure 8. Example of distribution of sampling stations in the three zones and at three different bathymetric ranges (RAC/SPA -
UNEP/MAP, 2014).
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3.6. Sampling methodology scheme and indicators

The sampling methodology scheme and the indicators proposed are reported below (Figure 9). The
scheme, taken from the ISPRA P. oceanica monitoring protocol (ISPRA, 2012) for WFD monitoring, has
been simplified to be adapted to the objectives and timing of the SASPAS project; the indications reported
in the RAC/SPA - UNEP/MAP (2014) monitoring protocol for P. oceanica have also been considered to
achieve the integration of the two protocols.

MONITORING
N2000 SITE
MEADOW STATION LOWER LIMIT MEADOW STATION
FIELD ESTIMATIONS MEASUREMENTS SAMPLING ESTIMATIONS MEASUREMENTS SAMPLING
% Seagrass Cover Depth Sediments Cover Depth Sediments
Types of substrates Shoot density (6) Shoots (*) Types of substrates Shoot density (6) Shoots (*)
Meadow continuity % Alien Species  Lower limit types
Habitat disturbance (pr/abs) % Seagrass Cover Rhizome scouring
% Alien Species Algal Bloom Plagiotropic shoots
Algal Bloom Balise Protocol
Abundance of Pinna nobilis
LABORATORY SHOOTS SEDIMENTS SHOOTS SEDIMENTS
Morphometrics Granulometry Morphometrics Granulometry
Ephiphytes Ephiphytes
DATA ANALYSIS C.I. (Conservation index)

L.A.l. (Leaf Area Index)

(*) = 6 shoots for Posidonia oceanica and 20 shoots for the other species
Figure 9. Sampling methodology scheme (ISPRA, 2012, modified).

Considering that:

- the activities scheduled by the SASPAS project (30 months) allow to carry out only two vegetative
monitoring seasons,

- some status indicators have ecological significance only if collected for several years,

- the structure and phenology of P. oceanica, partially differ from the other seagrasses’ ones;

- the species require different transplant and monitoring periods,

- seagrass meadows are characterized by large variation between years,

only status indicators able to provide meaningful and useful answers within the timeframe of the project
have been selected for the monitoring protocol.

The following table (Table 2) shows the indicators selected for the protocol.

Table 2. List of indicators selected for the monitoring protocol.
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Seagrass Meadows
Indicators
Posidonia oceanica Zostera spp. Cymodocea nodosa
Meadow Cover (%) X X X
Continuos/discontinuos meadow X X X
Dead matte (%) X
Depth limit (m) X
Substrate type X X X
Shoot density (shoots/m?) X X X
Shoot morphometric measurement X X X
Balisage protocol X
Blooms and filamentous algae X X X
Epiphytes (phyto-zoobenthos) X X X
Pinna nobilis Abundance X X X
Alien species (e.g. Caulerpa spp.) X X X
Presence/absence of habitat disturbance X X X

STATION

Figure 10. Sampling methodology scheme (Gerakaris et al., 2017, modified).

The Figure 10 is an example of possible sampling design to test the spatial variability within each sampling
site in different circular zones (Gerakaris et al., 2017, modified). In each station, shoot density is measured

in random quadrats and meadow cover is estimated along linear 10 m transects (T1, T2, T3). The green
polygon is a part of a hypothetical meadow.
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3.6.1. General data

At each station, different types of data have been collected. General information has been recorded at
the meadow scale and the following data have been recorded at each site: date of monitoring; name/code
of the site; name of the coordinator and of the operators; exposure.

3.6.2. Percentage Cover and meadow continuity

Seagrass cover and its continuity/discontinuity describe the sea floor fraction covered by seagrasses on a
0-100% scales and provides a measure of seagrass abundance. As cover is depth dependent, any measure
of cover must be related to water depth. Both shoot density and shoot length affect the estimation of the
meadow cover (e.g., short shoots may have the same cover as meadows of sparser but longer shoots).
Seagrass cover may reflect the patchiness of seagrass stands or the cover of seagrass within the patches,
or both aspects.

The percentage of seagrass cover is usually estimated visually by a diver as the fraction of the bottom area
covered by seagrass. The cover can be estimated directly in percent or assessed according to a cover scale.
For P. oceanica the cover of the dead matte is also evaluated.

SASPAS protocol: all percentage cover values have been assessed using the Line Intercept Transect (LIT)
technique (Bianchi et al., 2004) (Figure 11). Three transects, each of 10 m length, have been positioned
for each station (transects will extend radially from a fixed middle point). The coverage measures of the
key elements (Lx), along the transects (live seagrass; unvegetated muddy/sandy patches; unvegetated
rocky patches; dead matte) have been collected and referred for each transect, in the nine stations.

Along the transects, each change in the key elements have been noted and recorded. In such a way, the
presence of the marine seagrass has been referred as a percentage of the transect length. As an
approximation, this linear pattern can be also reported to m? and averaged.

The key element percent cover (R%) along a transect of 10 m length is calculated by the following formula:
R% = 3 (Lx/10*100)

where Lx is the length of the key element 10 is the length of transect (Figure 12).
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Figure 12. Example of LIT technique for the assessment of percentage cover (RAC/SPA - UNEP/MAP, 2014).

3.6.3. Shoot density

Shoot density is the number of seagrass shoots/m?and thereby provides a measure of seagrass abundance
along depth gradients. The decline in density with depth suggests that shoot density responds faster than
other indicators (e.g., biomass and cover) to environmental changes and may be early indicator of change
or negative trends that are happening in the habitat type (Borum et al. 2004).

SASPAS protocol: shoot density has been measured in a non-destructive manner by counting the number
of shoots within sampling unit (six replicated quadrats) launched randomly at a distance of at least one
meter from the other at each sampling station. As shoot density is depth dependent, any measure of
shoot density has been related to water depth.
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When the shoot density is high (e.g., 2500 shoots/m?) the counting of dense stands is only feasible if small
sub-areas are used. Duarte and Kirkman (2001) suggest different size of the frames depending on the
anticipated shoot density: 0,5 m x 0,5 m for less than 300 shoots/m?, 0,25 m x 0,25 m for 300-3000
shoots/m?and 0,1 m x 0,1 m for more than 3000 shoots/m?.

For P. oceanica the number of shoots per m? is one of the most used descriptors to assess the ecosystem
health (Pergent-Martini et al., 2005; UNEP/MAP-RAC/SPA, 2011) because it provides information on
vitality and dynamic of the meadows, also revealing changes due to human influence when measured on
a multiyear time scale. Since the meadow density is strongly affected by the depth, Pergent et al. (1995)
identifies four classes, which are a function of the theoretical average densities calculated for each depth,
and that reflect the ecological conditions of the meadow (Buia et al., 2004). Recently this classification
has been updated for the interpretation of monitoring data (UNEP/MAP-RAC/SPA, 2011) (Table 3).

Along the lower limit of P. oceanica meadows, rhizome scouring (laying bare of the rhizomes) and
plagiotropic shoots (plagiotropic to orthotropic rhizome ratio) have also been considered.

L —
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Table 3. Meaning of shoot density (shoots/m?) for P. oceanica (UNEP/MAP-RAC/SPA, 2011 modlified).

Depth (m) - Good Moderate Poor -
1 > 11331 1133 to 930 | 930 to 727 | 727 to 524 < 524
2 > 1067 | 1067 to 863 | 863 to 659 | 659 to 456 < 456
3 > 1005] 1005 to 808 | 808 to 612 | 612 to 415 < 415
4 > 947 | 947 to 757 | 757 to 567 | 567 to 377 < 377
5 > 892 | 892 to 709 | 709 to 526 | 526 to 343 < 343
6 > 841 | 841 to 665 | 665 to 489 | 489 to 312 < 312
7 > 792 | 792 to 623 | 623 to 454 | 454 to 284 < 284
8 > 746 | 746 to 584 | 584 to 421 | 421 to 259 < 259
9 > 703 | 703 to 547 | 547 to 391 | 391 to 235 < 235
10 > 662 | 662 to 513 | 513 to 364 | 364 to 214 < 214
11 > 624 | 624 to 481 | 481 to 338 | 338 to 195 < 195
12 > 588 | 588 to 451 | 451 to 314 | 314 to 177 < 177
13 > 554 | 554 to 423 | 423 to 292 | 292 to 161 < 161
14 > 522 | 522 to 397 | 397 to 272 | 272 to 147 < 147
15 > 492 | 492 to 372 | 372 to 253 | 253 to 134 < 134
16 > 463 | 463 to 349 | 349 to 236 | 236 to 122 < 122
17 > 436 | 436 to 328 | 328 to 219 | 219 to 111 < 111
18 > 411 | 411 to 308 | 308 to 204 | 204 to 101 < 101
19 > 387 | 387 to 289 | 289 to 190 | 190 to 92 < 92
20 > 365 | 365 to 271 | 271 to 177 | 177 to 83 < 83
21 > 344 | 344 to 255 | 255 to 165 | 165 to 76 < 76
22 > 324 | 324 to 239 | 239 to 154 | 154 to 69 < 69
23 > 305 | 305 to 224 | 224 to 144 | 144 to 63 < 63
24 > 288 | 288 to 211 | 211 to 134 | 134 to 57 < 57
25 > 271 | 271 to 198 | 198 to 125 | 125 to 52 < 52
26 > 255 | 255 to 186 | 186 to 117 | 117 to 47 < 47
27 > 240 | 240 to 175 | 175 to 109 | 109 to 43 < 43
28 > 227 | 227 to 164 | 164 to 102 | 102 to 39 < 39
29 > 213 | 213 to 154 | 154 to 95 95 to 36 < 36
30 > 201 | 201 to 145 | 145 to 89 89 to 32 < 32
31 > 189 | 189 to 136 | 136 to 83 83 to 30 < 30
32 > 179 | 179 to 128 | 128 to 77 77 to 27 < 27
33 > 168 | 168 to 120 | 120 to 72 72 to 24 < 24
34 > 158 | 158 to 113 | 113 to 68 68 to 22 < 22
35 > 149 | 149 to 106 | 106 to 63 < 63
36 > 141 | 141 to 100 | 100 to 59 < 59
37 > 133 | 133 to 94 94 to 55 < 55
38 > 125 | 125 to 88 88 to 52 < 52
39 > 118 | 118 to 83 83 to 48 < 48
40 > 111 | 111 to 78 78 to 45 < 45
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3.6.4. Shoot morphometric measurement

The study of the phenological characteristics of marine seagrasses allows describing the state of vitality
of plants through the analysis of vegetation turnover and cyclic phases that characterize the species and
the meadow.

SASPAS protocol - The following parameters have been measured in laboratory: shoot length (cm/shoot),
shoot width (cm/shoot), average number of leaves (leaves/shoot), leaf necrosis (% leaves/shoot) of the
shoots collected randomly in each station (for P. oceanica only orthotropic shoots will be sampled). For
each station, we collected 6 shoots for P. oceanica and 20 shoots for the other species (that have been
also used for epiphyte analyses).

The limited number of P. oceanica shoots (6) collected compared to those planned by other monitoring
protocols (6-18) (ISPRA, 2012) is justified by the fact that the monitoring operations aim to preserve the
meadows as much as possible, considering how they are already damaged by trawling or anchoring.

3.6.5. Leaf Area Index (LAI) and Conservation Index (CI)

To assess the conservation status and ecosystem substitution in the P. oceanica meadows, the monitoring
protocol plans to apply two indices, the Leaf Area Index (LAI) and the Conservation Index (Cl):

Leaf Area Index (LAl):

The photosynthetically active surface (m?/m?) is determined by multiplying the mean surface of one-shoot
leaves (only one face) by meadow shoot density.

Conservation Index (Cl): (only applicable to P. oceanica)

Cl = P/(P+D)
where: P= % of alive P. oceanica; D= % of dead matte

Based on the values of Cl, meadows have been classified according to the criterion proposed by
Montefalcone (2009) that follow the WFD requirements:

Poor Moderate Good
Cl<0.3 0.3<CI<0.5 0.5<ClI<0.7 0.7<CI<0.9 Cl>0.9

3.6.6. Algal blooms and filamentous algae

Macroalgal blooms may vary markedly over time both because they grow fast and because they are
regulated by wind exposue and can be decimated after a storm. The presence and quantity of filamentous
algae (especially the genera Ulva and Cladophora) can be used as an indicator of nutrient richness in
coastal waters and of deterioration of sediment quality for seagrass growth.

- .
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SASPAS protocol: the presence/absence of macroalgal blooms has been measured by general visual
estimations from boat using aqua scope.

3.6.7. Abundance of epiphytes

Epiphytes (phyto- and zoo-) may be a prominent component of seagrass ecosystems when
ambient nutrient concentrations are high. Both composition and abundance are important. Sampling
with associated epiphytic assemblages will be collected in immersion and stored frozen or in a preserving
liquid until the laboratory analysis.

SASPAS protocol: for each station we collected 6 shoots for P. oceanica and 20 shoots for the other species
(that will also be used for morphometric measurements).

Each shoot collected in the field has been carefully examined under the microscope to determine the
organisms present. They have been classified into three morpho-functional categories: encrusting
(encrusting or prostrate algae), turf (algae less than 10 mm long) and erect (algae greater than 10 mm)
(Airoldi and Cinelli, 1997; Irving and Connell, 2002a, 2002b). The zoobenthos species has been reported,
only when their presence was significant. Then, the covering has been calculated, i.e., the percentage of
surface area occupied by the organisms on the leaf surface, dividing it between the three morpho-
functional categories.

3.6.8. Associated communities

The abundance of Pinna nobilis is considered an indicator of meadow health (Diaz-Almela e Duarte, 2008).
The bivalve P. nobilis (listed in the Annex IV of HD) is almost exclusively dependent on the seagrass
presence and is therefore affected by physical impacts on the meadows (e.g., boat anchoring). The
presence of P. nobilis is a characteristic of P. oceanica meadow health (Borum et al., 2004).

SASPAS protocol: Pinna nobilis density has been measured counting all individuals encountered within a
1 m corridor for both sides of each of three transects 10 m long (see “Belt Transect” technique in Bianchi
et al., 2004; Figure 13) and evaluating their status (dead or alive).

Figure 13. “Belt Transect” technique (Bianchi et al., 2004).
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A rapid assessment of the benthic communities has been also carried out and the main species have been
listed in tables.

3.6.9. Lower limit of meadows and balise placement (only for P. oceanica)

The lower depth of the meadow extension is ecologically more fragile than the upper one and can be
considered as an indicator of the dynamics of the entire meadows. In addition, its identification from the
bathymetric point of view will be performed by the technique called “balisage” which will allow to verify
its evolution in the time-scales envisaged by the project. It consists in the installation of marking points
(balises), dead bodies to be placed on the bottom by the edge of the meadow and to control in time
possible retreat or increase of the contour.

SASPAS protocol: considering the schedule of the project, the protocol adopted by the Reseau de
Surveillance Posidonies (Charbonnel et al., 2000) in a simplified form with the laying of three balises and
a photographic survey has been applied.

Three sections of the lower limit have been selected to position the three balises (1 balise in every
section); these sections have been characterized by degraded/risk conditions of the meadows. If only one
section was identified, all three balises have been placed along this one. The divers took photographic
pictures: n. 3 frontal pictures (central, lateral right side and lateral left side) from 0,5 m from the seabed,
using a picket installed at 1,5 m from the balise, downward to the P. oceanica meadow.

Because of the different characteristics of the two study areas (NP Kornati and Litorale Brindisino), two
different versions of the monitoring protocol for two typology of meadows cover have been considered
(Figure 14):

1) Continuous meadow

In stations placed in areas characterized by the presence of a continuous meadow (see figure below), the
balise technique is not applicable because the proper lower limit of the meadow is positioned far from
the monitoring areas (potentially subject to anthropogenic impacts where boats are anchored, at a depth
of probably 4-8 meters) and at greater depth.

2) Discontinuous meadow

In stations placed in an area characterized by the presence of a discontinuous meadows (patches of
seagrasses), the balise technique can be applied, selecting three sections of limit of patches (characterized
by degraded/risk conditions of the meadows) where to place one balise for section. The limit selected will
not correspond to the proper lower limit of the meadow (as represented in the example in the figure
below), as we only consider possible endangered contours by anchoring.

e —
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Figure 14. Example of a continuous meadow where balise placement is not necessary (on the left). Example of balise placement
in a discontinuous meadow (on the right).

The typology of lower limits is based on the description of Pergent et al. (1995) integrated by
Montefalcone (2009) and UNEP/MAP-RAC/SPA (2009):

- progressive limit: with plagiotropic (horizontal) rhizomes beyond the limit oriented toward the
bottom, the absence of matte, coverage decreasing regularly (it indicates colonization of the
meadow in the depth);

- sharp limit: the meadow stops abruptly with the presence of vertical rhizomes but in the absence
of matte; it is characterized by high (>25 %) or low (<25 %) cover (these limits usually indicate a
status of equilibrium, but the low percent cover may indicate deterioration of the environment and
an early imbalance);

- erosive limit: the meadow stops abruptly with the presence of a pronounced step of matte and
cover > 50 %;

- sparse limit: density is lower than 100 shoot per m? and cover lower than 15 % (in general it reflects
degraded conditions);

- regressive limit: the presence of dead matte beyond the limit, within the dead matte a few isolated
shoots or residual patches of P. oceanica alive may persist, with or without step of matte, isolated
or connected to the meadow (it testifies a decline of the meadow).

Recent classifications of the status of the meadow in function of lower limit depth, typology and % cover
are reported below (UNEP/MAP-RAC/SPA, 2009, 2011) (Table 4, Table 5 and Table 6).

Table 4. Status of the meadow in function of the lower limit depth (UNEP/MAP-RAC/SPA, 2011, modified).

[ Moo | meec | ma
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Table 5. Status of the meadow in function of the lower limit tipology (UNEP/MAP-RAC/SPA, 2011, modified).

Table 6. Status of the meadow in function of the lower limit cover (UNEP/MAP-RAC/SPA, 2011, modified).
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3.6.10.Type of substrate

The type of substrate, by means of visual and tactile observation, has been evaluated. Sediment samples
have been collected for laboratory grain-size analyses.

3.6.11. Alien species

The presence of alien species is included among the anthropogenic threats. P. oceanica is particularly
threatened by some algal species: three species of the genus Caulerpa (C. taxifolia, C. prolifera and C.
cylindracea) and the turf-forming red alga Womersleyella setacea. For this reason, their reporting and
estimating coverage are required by the WFD protocols applied in the Mediterranean.

SASPAS protocol: the abundance of alien species has been evaluated as cover using the same methods as
described for seagrass cover (along three transects in each station).

3.6.12. Presence/absence of habitat disturbance

Evidence of mechanical pressures (e.g., mooring systems, concrete blocks, piers, chains, ropes, trash)
and signs of impacts (e.g., detached shoots, detached plates of matte, damages due to trawling or
anchoring) has been identified by means of visual observation.
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European Regional Davelopment Fund



HILEIITyYy
Italy - Croatia

EURDETAM UNKON

4. Monitoring results

The results of the preliminary surveys carried out in the three project sites are reported in the following
paragraphs. In the project sites, in each station, general information, such as date of monitoring,
name/code of the site, name of the coordinator and of the operators, exposure and coordinates have
been recorded in the field sheets (see annexes). Also, laboratory data have been reported in special sheets
that are collected in the annexes.

The coordinates of the monitoring stations in the three study sites are reported in the following table:
Table 7. Coordinates of the monitoring stations in the three study sites.

Monfalcone (Bay of Panzano) Kornati NP RNP Dune Costiere

Latitude (N) Longitude (E) Latitude (N) Longitude (E) Latitude (N) Longitude (E)

Z1A 4546'45,81" 1332'12,51" Z1A 4349'29,24" 1516'30,15" Z1A 4048'59,81" 1731'25,11"
Z1B 4546'45,47" 1332'19,19" Z1B 4349'29,91" 1516'31,08" Z1B 4048'59,83" 1731'24,42"
Z1C 4546'37,97" 1332'27,58" Z1C 4349'30,94" 1516'31,85" Z1C 4048'59,81" 1731'23,78"
Z2A 4545'34,13" 1331'36,79" Z2 A 4349'28,80" 1516'31,08" Z2A 4049'00,32" 1731'25,01"
Z2B 4545'28,69" 1331'54,76" Z2B 4349'29,21" 1516'31,50" Z2B 4049'00,39" 1731'24,38"
Z2C 4545'23,05" 1332'32,63" Z2C 4349'29,97" 1516'33,45" Z2C 4049'00,43" 1731'23,51"
Z3A 4545'06,27" 1331'54,88" Z3A 4348'32,69" 1515'18,93" Z3A 4049'00,91" 1731'24,93"
Z3B 4545'09,33" 1332'06,01" Z3B 4348'32,23" 1515'18,24" Z3B 4049'00,87" 1731'24,10"
Z3C 4545'11,00" 1332'35,82" Z3C 4348'32,03" 1515'17,54" Z3C 4049'00,92" 1731'23,17"
Balise 4349'31,09" 1516'32,59" Balise 4049'00,08" 1731'23,99"

4.1.Monfalcone (Bay of Panzano)

4.1.1. Monitoring area

In the Monfalcone site, the preliminary survey was carried out at the end of May in the two Natura 2000
sites in the Panzano Bay: SAC - Cavana di Monfalcone and SPA-SAC - Foce dell’lsonzo - Isola della Cona.

In the area placed in the northern part of the Panzano bay, in the site “Cavana di Monfalcone”, the Zone
1 (Z1) was located on a Cymodocea nodosa meadow, where anchoring pressures occur, due to the
presence of medium boats (sailboats). Within this Zone, three monitoring stations have been positioned
at different depths (Stations Z1-A, Z1-B and Z1-C) (Figure 15).

The Zone 2 (Z2) and Zone 3 (Z3) were placed in the “Foce dell’lsonzo — Isola della Cona”. These Zones are
characterized by shallow depth and are positioned on Cymodocea nodosa meadows mixed with other
species (i.e., Zostera noltei in Z2 and Zostera marina in Z3). In these areas anchoring pressures occur, due
to the presence of small boats. As in Zone 1, three monitoring stations were positioned, within each Zone,
at different depths, for a total of six stations (Z2-A, Z2-B, Z2-C, Z3-A, Z3-B and Z3-C) (Figure 16).

e —

turopean Regonal Deyelopment Fund WWW.ItaIy-croatla.eulsaspas

35




LIerrey
[(‘ Italy_—Croatia

EURCETAN UNON

Figure 15. Sampling scheme applied to the Zone 1 in the in the site “Cavana di Monfalcone”.

Figure 16. Sampling scheme applied to the Zones 2 and 3 in the in the site “Foce dell’Isonzo, Isola della Cona”.

4.1.2. Distribution of seagrass meadows

In the Bay of Panzano, Cymodocea nodosa is the most abundant seagrass species, which sometimes forms
mixed meadows together with Zostera marina and / or Zostera noltei. Concerning the sampling areas, as
previously mentioned, Zone 2 and Zone 3 were positioned on Cymodocea nodosa meadows, with limited
presence of other species (Zostera noltei in Z2 and Zostera marina in Z3) (Figure 17).
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Figure 17. Seagrasses distribution and monitoring stations in the Panzano Bay.

At the time of measurements, a high continuity of meadows was observed in the monitoring stations and
no particular signs of disturbance were recorded.

Other sites, coincident with the shallower areas are little or no colonized. These areas presented some
retreat dynamics that need to be confirmed during the next investigations.
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4.1.3. Percentage Cover and meadow continuity

In the Zone 1 (stations Z1-A, Z1-B and Z1-C), the average cover of Cymodocea nodosa varied between 0%
and 100%; in fact, in some areas (Station Z1-C) the seagrasses were absent (bare seabed). In the Zone 2
(stations Z2-A, Z2-B and Z2-C), as mentioned before, the Cymodocea nodosa meadows was mixed with
Zostera noltei and (as the graphs shows) the average cover of C. nodosa was close to 100% and the Z
noltei cover was slightly below 80% (discontinuity of the meadow). In the Zone 3 (stations Z3-A, Z3-B and
73-C), the cover of both the species (C. nodosa and Zostera marina) was close to 100%. Even considering
the variability due to the presence of different species characterized by different seasonal cycles, the data
analysis suggests the existence of limited differences along stations and Zones for percentage cover. The
results are summarized in Figure 18.

Monfalcone (Bay of Panzano) - Percentage Cover
140

120 ZONE1 ZONE 2 ZONE3

100 I - I - - - -
80
60
40

20

92 100 0 77 97 100 100 100 100

0
St.A St.B St.C St.A St.B St.C St.A St.B St.C
C.n. C.n. - Z.n. C.n. C.n. Z.m. C.n. C.n.

Figure 18. The average values of seagrasses percentage cover as measured in the sampling stations.

4.1.4. Shoot density

In the Zone 1 (stations Z1-A, Z1-B and Z1-C), the average shoot density of Cymodocea nodosa varied
between 437 and 548 shoots/m? (in the Z1-C station the seagrasses were absent). In the Zone 2 (stations
Z2-A, 72-B and Z2-C), the shoot density average value is between 719 and 798 shoots/m?2for Cymodocea
nodosa and equal to about 2110 shoots/m? for Zostera noltei. In the third Zone (stations Z3-A, Z3-B and
Z3-C), the average shoot density of Cymodocea nodosa varied between 652 and 776 shoots/m? and it was
about 320 shoots/m? for Zostera marina. As for the percentage cover, the data analysis suggests the
existence of limited differences along stations and Zones for shoot density. The differences are related to
the presence of species (C. nodosa e Zostera spp.) characterized by different seasonal cycles (growth rate
and spread, reproductive season, etc.). The results are summarized in Figure 19.
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Monfalcone (Bay of Panzano) - Density (shoots/m?)
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Figure 19. The average values of seagrasses shoot density as measured in the sampling stations.

4.1.5. Shoot morphometric measurement

In the Zone 1 (stations Z1-A, Z1-B and Z1-C), the average shoot length of Cymodocea nodosa varied
between 12,2 and 18,3 cm (in the Z1-C station the seagrasses were absent). In the Zone 2 (stations Z2-A,
Z2-B and Z2-C), the shoot length average value is between 16,2 and 24,2 cm for Cymodocea nodosa and
equal to 9,3 cm for Zostera noltei. In the Zone 3 (stations Z3-A, Z3-B and Z3-C), the average shoot length
of Cymodocea nodosa varied between 24,0 and 29,2 cm and it is about 46,9 cm for Zostera marina. The
data analysis suggests the existence of limited differences along stations and Zones, for C.nodosa shoot
density, and they are mainly due to different water depth. Light attenuates with increasing depth and
seagrasses prolong the leaves and thin the density of shoots to capture more light to be converted into
photosynthetic production. Compared to C. nodosa average shoot length, the lower one of Z. noltei and
the greater one of Z marina are expected and due to different phenological cycles. The results are
summarized in Figure 20.

1
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Monfalcone (Bay of Panzano) - Shoots length (cm)
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Figure 20. The average values of seagrasses shoot length as measured in the sampling stations.
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Zone 1l Z1-A (C.n.)
Shoot width (cm/shoot) 0,17+0,02
N. of leaves/shoot 3,1+0,5
Leaf necrosis (% leaves/shoot) 0,1+0,2
Zone 2 Z2-A (Z.n.)
Shoot width (cm/shoot) 0,10+0
N. of leaves/shoot 2,8+0,4
Leaf necrosis (% leaves/shoot) 0,2+0,2
Zone 3 Z3-A (Z.m.)
Shoot width (cm/shoot) 0,44+0,05
N. of leaves/shoot 4,8+0,7
Leaf necrosis (% leaves/shoot) 1,1+0,5
. - —

Z1-B (C.n.)
0,18+0,03
3,0+0,7
0,4+0,8

Z2-B (C.n.)
0,18+0,02
2,7+0,6
0,3%0,5

Z23-B (C.n.)
0,19+0,03
2,8+0,5
0,8+0,3

www.italy-croatia.eu/saspas

The other parameters are summarized in the following table (average values and standard deviations):

Table 8. Shoot width (cm/shoot), n. of leaves/shoot and leaf necrosis (% leaves/shoot) (verage values and standard deviations).

Z21-C

Z2-C(C.n.)
0,28+0,02
2,740,6
1,4+0,9

Z3-C(C.n.)
0,25+0,04
2,8+0,5
1,440,9
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4.1.6. Leaf Area Index (LAI)
The index values are reported in the following table (average values):

Table 9. Leaf Area Index (LAl) averages values.

Zone 1l Z1-A (C.n.) Z1-B (C.n.) Z1-C
LAl (station average value) 0,28 0,14 -
LAl (Zone average value) 0,21 -
Zone 2 Z2-A (Z.n.) Z22-B (C.n.) Z22-C(C.n.)
LAl (station average value) 0,34 0,25 0,69
LAI (Zone average value) - 0,47
Zone 3 Z3-A (Z.m.) Z23-B (C.n.) Z23-C(C.n.)
LAl (station average value) 1,81 0,44 0,86
LAl (Zone average value) - 0,65

4.1.7. Algal blooms and filamentous algae

A general visual estimation from boat using aqua scope in the monitoring areas highlighted the absence
of macroalgal blooms and filamentous algae. However, during the monitoring activities some samples
have been collected to describe the algal community and the principal species found are listed below:

Chlorophyta

Blidingia ramifera (Bliding) Garbary & L.B.Barkhouse
Bryopsis plumosa (Hudson) C. Agardh
Chaetomorpha aerea (Dillwyn) Kiitzing

Cladophora lehmanniana (Lindenberg) Kiitzin
Ulothrix flacca (Dillwyn) Thuret

Ulothrix implexa (Kiitzing) Kitzing

Ulva laetevirens Areschoug

Ochrophyta

Cystoseira compressa (Esper) Gerloff et Nizamuddin
Dictyota dichotoma (Hudson) J.V. Lamouroux
Ectocarpus fasciculatus Harvey

Scytosiphon lomentaria (Lyngbye) Link

e —
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Rhodophyta

Ceramium ciliatum (J.Ellis) Ducluzeau

Spyridia filamentosa (Wulfen) Harvey

Chondria capillaris (Hudson) M.J. Wynne

Gracilaria gracilis (Stackhouse) Steentoft, L.M. Irvine et Farnham
Hydrolithon boreale (Foslie) Y.M.Chamberlain

Hypnea spinella (C.Agardh) Kiitzing

Osmundea truncata (Kitzing) K.W. Nam et Maggs

Pneophyllum fragile Kitzing

4.1.8. Abundance of epiphytes

The average cover of the three categories has been calculated (i.e., the percentage of surface area
occupied by the organisms on the leaf surface) and reported in the following table.

Table 10. Average cover of the three categories (Encrusting layer, Erect layer and Turf layer).

21-A Z1-B 21-C 22-A Z22-B 22-C 23-A Z23-B 23-C
Encrusting layer | 10% 15% / 10% 15% 15% 15% 15% 20%
Erect layer <5% <5% / <5% <5% <5% <5% <5% <5%
Turf layer <5% <5% / <5% <5% <5% <5% <5% <5%

The dominance of the encrusting layer (represented above all by the Corallinales) is reported in literature
as a positive condition of the quality status of seagrass meadows; in fact, in disturbed environments (e.g.,
in the presence of nutrient increase or turbidity), there would be a reduction in encrusting layers
abundance and a simultaneous increase in filamentous algae presence (Ballesteros, 1987; Martinez-Crego

et al., 2010).

4.1.9. Associated communities
Pinna nobilis was found only in Z1-B station for a total of 4 alive bivalves (3 adult individuals and 1 young
individual).

A rapid assessment of the associated benthic communities detected the presence of the species reported
in the following table:

e —
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Table 11. List of species of the macrobenthic communities associated to the seagrasses meadows.

Taxonomic group Taxa Zonel Zone2 Zone3
Anthozoa Anemonia viridis (Forsskal, 1775) X
Crustacea Amphipoda  Gammarus insensibilis Stock, 1966 X
Crustacea Decapoda Carcinus aestuarii Nardo, 1847 X
Palaemon adspersus Rathke, 1837 X
Upogebia pusilla (Petagna, 1792) X
Crustacea Isopoda Idotea spp. Fabricius, 1798 X
Synischia hectica (Pallas, 1772)
Mollusca Bivalvia Fabulina fabula (Gmelin, 1791)
Loripes orbiculatus Poli, 1795
Lucinella divaricata Linnaeus, 1758 X
Modiolus barbatus (Linnaeus, 1758) X
Mytilaster lineatus (Gmelin, 1791) X
Mytilus galloprovincialis Lamarck, 1819 X
Mollusca Gasteropoda  Bittium reticulatum (da Costa, 1778) X X X
Gibbula spp. Risso, 1826 X X X
X

Hexaplex trunculus (Linnaeus, 1758)
Nassarius nitidus (Jeffreys, 1867) X X
Pusillina spp. Monterosato, 1884

Tricolia pullus (Linnaeus, 1758) X
Tritia neritea (Linnaeus, 1758) X
Polychaeta Errantia indet. X X X
Spirorbidae Chamberlin, 1919 X X X
Serpulidae Rafinesque, 1815 X X X

4.1.10.Type of substrate

Considering the close relationship between seagrasses and substrate, to identify the type of substrate, as
well as through visual and tactile observation in field, sediment sample were collected for laboratory
grain-size analyses and the results are reported below:
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Table 12. Results of the grain-size analyses.

coarse sand % medium sand % fine sand % silt % clay %
Grain size classification

0,5<@<2 mm 0,25<@<0,5 mm | 0,063<@<0,25 mm | 0,0039 mm<@<0,063 mm | @<0,0039 mm
71 14,79 19,58 42,62 22,47 0,55 Fine silty sand
Z2 12,77 20,77 41,65 22,30 0,57 Fine silty sand

Fine medium sand with silt
Z3 0,47 29,14 37,97 26,79 5,82
and weakly clayey

4.1.11. Alien species

In the study area, during the monitoring activities, no alien algal species were detected.

4.1.12. Presence/absence of habitat disturbance

Concerning human disturbance and the evidence of mechanical pressures, some gillnets were observed
near the Zone 2 and Zone 3.

4.1.13. Localization of the concrete actions’ sites

In the Monfalcone site (Figure 21), a potential area to perform pilot seagrass transplantation has been
identified in the SPA SAC Foce dell'lsonzo — Isola della Cona (near Zone 2 and Zone 3). This area is
characterized by the absence of seagrasses (bare seabed), shallow depth and the frequent presence of
small, anchored boats. The areas for the laying of the anchoring system have been identified in the
proximity of the SPA SAC Foce dell’lsonzo — Isola della Cona, and they are characterized by the frequent
presence of anchored boats.

1
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Figure 21. Panzano Bay: Seagrasses transplantation areas and laying buoys areas.
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4.2. KORNATI NP

4.2.1. Monitoring area

In the Kornati NP site, the preliminary survey was carried out at the end of June. In this case, two
typologies of sites, positioned on P. oceanica meadows, have been considered: the first one is the
“Anchoring site” where anchoring pressures occur and the second one is the “Diving site” where diving
boats frequently anchor for authorized diving activities.

In the “Anchoring site” (in Kravljadica Bay), two Zones have been selected (Zone 1 and Zone 2) on P.
oceanica meadows, where three monitoring stations have been positioned at different depths (St. A, B
and C) for a total of six stations. In addition, three marking points (balises) have been placed (see par.
4.2.10; Figure 22).

Figure 22. Sampling scheme applied to the Zone 1 and Zone 2 in the in the “Anchoring site “in Kravljacica Bay.

In the “Diving site”, located between Borovnik island and Balun Island, diving boats anchor for authorized
diving activities one Zone (Zone 3), three monitoring stations (St. A, B and C) have been placed (Figure
23).
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Figure 23. Sampling scheme applied to the Zone 3 in the in the “Diving site” positioned between Borovnik island and Balun
Island.

4.2.2. Distribution of seagrass meadows

On an overall view, P. oceanica meadows are widespread in the park, down to depths of 25-30 meters
and with an irregular distribution that mainly follows the bathymetric pattern of the archipelago (Figure
24). Existing distribution map was produced based on available orthophoto and bathymetric maps. This
map represents potential distribution range. There is a need for more detailed seagrass distribution maps
based on real data collected in the field. In the “Anchoring site” (Zone 1 and Zone 2) signs of disturbance
on the meadows were reported and, in some areas, coverage is discontinuous and patchy and the damage
to seagrasses seems caused by anchor dragging and scraping anchor chains along the seabed. The
“Anchoring site”, due to its morphology, bathymetric trend, and exposure to the wind, behaves like a
sedimentation basin. At present, it is reasonable to assume that even the numerous anchorages of
pleasure boats, in the summer period, are responsible for an important phenomenon of sediment re-
suspension.

In the “Diving site” (Zone 3) the meadow was continuous with no visible signs of disturbance and low
sedimentation; only some points were devoid of meadows, but this is believed to be due to natural
distribution dynamics and not to human activities impact.
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Figure 24. Seagrasses distribution and monitoring stations in the Kornati NP.

4.2.3. Percentage Cover and meadow continuity

In the “Anchoring site”, in the Zone 1 (stations Z1-A, Z1-B and Z1-C), the average cover of P. oceanica
varied between 28% and 34% and was discontinuous, mostly due to anchoring pressures; in the Zone 2
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(stations Z2-A, 7Z2-B and Z2-C), the average cover of P. oceanica ranged between 28% and 78%
(highlighting discontinuities of the meadow).

In the “Diving site”, in the Zone 3 (stations Z3-A, Z3-B and Z3-C), the cover of P. oceanica was equal or
higher than 75% (between 75% and 85%); only some points were devoid of meadow, possibly due to the
scraping of anchors and chains on the seabed.

The data analysis suggests the existence of differences in the percentage cover of P. oceanica along
stations in the “Anchoring site” and in the “Diving site”. In particular, the stations placed in the “Diving
site” were characterized by percentage cover values higher than the ones of the “Anchoring site”. This is
an expected result because, as mentioned before, in the “Anchoring site” P. oceanica meadows suffer
from mechanical damage caused by boats anchoring. The results are summarized in Figure 25.

Kornati NP - P. oceanica - Percentage Cover

140
120 Anchoring buoys site Diving site - ZONE 3

100 ZONE 2
80 ZONE 1 }

60

c b Rl

34 28 27 33 78 28 85 75 82

St.A St.B st.C St.A St.B st.C St.A St.B st.C

Figure 25. The average values of P. oceanica percentage cover as measured in the sampling stations.

4.2.4. Shoot density

In the “Anchoring site”, in the Zone 1 (stations Z1-A, Z1-B and Z1-C), the average shoot density of
P.oceanica ranged between 83 and 154 shoots/m?, similar to the values reported in the Zone 2 (stations
Z2-A, 72-B and Z2-C), where the average values were between 119 and 149 shoots/m?,

In the “Diving site”, in the Zone 3 (stations Z3-A, Z3-B and Z3-C), the average shoot density of P. oceanica
ranged between 203 and 368 shoots/m?. As for the percentage cover, the existence of differences along
stations in the “Anchoring site” and in the “Diving site” for shoot density of P. oceanica are mainly related
to the presence of anchoring pressure; in fact, damage to seagrasses seemed caused by dragging anchors
and scraping anchor chains along the seabed. The results are summarized in Figure 26.
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Kornati NP - P. oceanica - Density (shoots/m?)
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Figure 26. The average values of P. oceanica shoots density as measured in the sampling stations.

In the following table, shoot density and depth values are related to the five classes for the final ecological
classification (sensu WFD) (UNEP/MAP-RAC/SPA, 2011) (see par. 3.6.3).

Table 13. Shoot density and depth values in relation to the five classes for the final ecological classification (sensu WFD)
(UNEP/MAP-RAC/SPA, 2011).

Zones 1 Z2 3
Density (shoots/m?) (average value) 129 138 281
Depth (m) (average value) 12 14 10
Ecological classification (sensu WFD) BAD BAD POOR

4.2.5. Shoot morphometric measurement

In the “Anchoring site”, in the Zone 1 (stations Z1-A, Z1-B and Z1-C), the average shoot length of P.
oceanica ranged between 36,9 and 46,7 cm, and, in the Zone 2 (stations Z2-A, Z2-B and Z2-C), between
48,2 and 52,4 cm. In the “Diving site”, in the Zone 3 (stations Z3-A, Z3-B and Z3-C), the average shoot
length of P. oceanica was between 49,4 and 61,7 cm.

Unlike the previous parameters, as concern the shoot length the existence of differences along stations
in the “Anchoring site” and in the “Diving site” were less evident; however, even in this case, they seemed
related, at least in part, to the presence or the reduced presence of anchoring pressure. The results are
summarized in Figure 27.

1
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Kornati NP - P. oceanica - Shoots length (cm)
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Figure 27. The average values of P. oceanica shoots length as measured in the sampling stations.

The other parameters are summarized in the following table (average values and standard deviations):

Table 14. Shoot width (cm/shoot), n. of leaves/shoot and leaf necrosis (% leaves/shoot) (verage values and standard deviations).

Zone 1l Z1-A
Shoot width (cm/shoot) 1,06+0,51
N. of leaves/shoot 6,2+2,4
Leaf necrosis (% leaves/shoot) 15,9+7,7

Zone 2 Z2-A
Shoot width (cm/shoot) 0,79+0,05
N. of leaves/shoot 6,8+1,8
Leaf necrosis (% leaves/shoot) 17,749,9

Zone 3 Z3-A
Shoot width (cm/shoot) 0,69+0,03
N. of leaves/shoot 6,8+2,0
Leaf necrosis (% leaves/shoot) 22,2+10,0
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Z21-B Z21-C
0,84+0,03 0,79+0,01
6,2+1,6 5,8+0,8
12,4+6,6 3,2+2,6
Z22-B 22-C
0,81+0,03 0,89+0,01
6,7+1,2 6,7+3,7
9,1+5,4 9,3+3,7
Z3-B Z23-C
0,70+0,03 0,70+0,03
5,3+0,5 6,0+1,3
30,746,4 36,3+10,6
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4.2.6. Leaf Area Index (LAI) and Conservation Index (CI)

To assess the conservation status in the P. oceanica meadows, two indices have been applied: the Leaf
Area Index (LAI) and the Conservation Index (Cl).

Leaf Area Index (LAI)

The index values are reported in the following table (average values):

Table 15. Leaf Area Index (LAl) average .

Zonel Z1-A Z1-B Z1-C

LAl (station average value) 2,31 2,09 0,90
LAI (Zone average value) 1,77

Zone 2 Z2-A Z2-B Z2-C

LAl (station average value) 1,92 2,07 2,23
LAI (Zone average value) 2,07

Zone 3 Z3-A Z3-B Z3-C

LAl (station average value) 4,77 4,13 2,69
LAl (Zone average value) 3,87

Conservation Index (Cl)

The values of the Cl range from 0 (maximum alteration or minimum conservation status, only presence of
dead matte) to 1 (high conservation status).

Table 16. Conservation Index (Cl) average values.

Zonel Z1-A Z1-B Z1-C
Cl (station average value) 0,34 0,28 0,27
Cl (Zone average value) 0,30 (poor conservation status)
R E—
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Zone 2 Z2-A 22-B 22-C

Cl (station average value) 0,33 0,78 0,28
Cl (Zone average value) 0,46 (poor conservation status)

Zone 3 Z3-A Z3-B Z23-C

Cl (station average value) 0,95 0,75 0,82
Cl (Zone average value) 0,84 (good conservation status)

4.2.7. Algal blooms and filamentous algae

A general visual estimation from boat using aqua scope in the monitoring areas highlighted the absence
of macroalgal blooms and filamentous algae. However, during the monitoring activities some samples
have been collected to describe the algal community and the principal species found are listed in the
following table:

Chlorophyta

Acetabularia acetabulum (Linnaeus) P.C. Silva
Anadyomene stellata (Wulfen) C. Agardh
Chaetomorpha aerea (Dillwyn) Kiitzing
Cladophora laetevirens (Dillwyn) Kitzing
Halimeda tuna (). Ellis et Solander) J.V. Lamouroux

Ochrophyta

Dictyota dichotoma (Hudson) J.V. Lamourou
Halopteris filicina (Grateloup) Kiitzing
Padina pavonica (Linnaeus) Thivy

Rhodophyta

Halopteris scoparia (Linnaeus) Sauvageau
Hydrolithos spp. (Foslie) Foslie

Liagora viscida (Forsskal) C.Agardh
Peyssonnelia squamaria (S.G. Gmelin) Decaisne
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4.2.8. Abundance of epiphytes

The average cover of the three categories has been calculated and reported in the following table:

Table 17. Average cover of the three categories (Encrusting layer, Erect layer and Turf layer).

Z1-A Z1-B Z1-C Z2-A | Z2-B Z2-C Z3-A | Z3-B Z3-C
Encrusting layer | 30% 35% 25% 30% 25% 35% 35% 35% 40%
Erect layer 5% 5% 5% 5% 5% 5% 5% 10% 5%
Turf layer 10% 5% 10% 10% <5% 15% 10% 15% 10%

As for the other study sites, the dominance of the encrusting layer (represented above all by the
Corallinales) can be considered a positive condition of the quality status of seagrass meadows.

4.2.9. Associated communities

Some alive individuals of Pinna nobilis were found only in the proximity of Zone 3 (outside the monitoring
corridor, see par. 3.6.8). In the Zone 3 and Zone 1, no individuals were found and, in the Zone 2 (st. Z2-B),

the presence of one dead bivalve was reported.

A rapid assessment of the associated benthic communities detected the presence of the species reported

in the following table:

Table 18. List of species of the macrobenthic communities associated to the seagrasses meadows.

Taxonomic group

Anthozoa

Crustacea Decapoda
Crustacea Tanaidacea

Echinodermata
Mollusca Bivalvia

Mollusca Gasteropoda

Taxa
Actiniaria
Pagurus spp. Fabricius, 1775
Leptochelia spp. Dana, 1849
Amphiura chiajei Forbes, 1843
Gouldia minima (Montagu, 1803)
Loripinus fragilis (Philippi, 1836)
Lucinella divaricata Linnaeus, 1758
Papillicardium papillosum (Poli, 1791)
Nucula nucleus (Linnaeus, 1758)
Alvania spp. Risso, 1826
Aptyxis syracusana (Linnaeus, 1758)
Bittium latreillii (Payraudeau, 1826)
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Taxonomic group Taxa Zonel Zone2 Zone3
Mollusca Gasteropoda Cerithium vulgatum Bruguiere, 1792 X X
Rissoa Desmarest, 1814 X
Smaragdia viridis (Linnaeus, 1758) X X
Polychaeta Ampharetidae Malmgren, 1866 X

Aponuphis Kucheruk, 1978
Capitellidae Grube, 1862
Eunice spp. Cuvier, 1817
Glycera spp. Lamarck, 1818
Lysidice spp. Lamarck, 1818 X

x
x
x

Marphysa spp. Quatrefages, 1866 X X
Nephtys spp. Cuvier, 1817 X
Notomastus spp. M. Sars, 1851 X
Phyllodocidae Orsted, 1843 X
Piromis spp. Kinberg, 1867 X
Owenia spp. Delle Chiaje, 1844 X

4.2.10.Lower limit of meadows and balise placement

Three marking points (balises - dead bodies) have been placed in the “Anchoring site” on the seabed by
the edge of the meadow (positioned at a depth of 14 meters), along sections of the lower limit
characterized by degraded/risk conditions. In this case, only one section of the limit has been selected
and divers took (central and lateral) photographs of the area where the balises were placed for future
comparison to highlight possible retreat or increase of the limit.

The limit selected did not correspond to the proper lower limit of the meadow as only possible
endangered contours by anchoring have been considered. The depth of the upper limit (13,2 m) was
measured at station Z1-C.
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4.2.11.Type of substrate

Laboratory grain-size analyses are reported below:

Table 19. Results of the grain-size analyses.

coarse sand % medium sand % fine sand % silt % clay %
Grain size classification

0,5<@<2 mm 0,25<@<0,5 mm | 0,063<@<0,25 mm | 0,0039 mm<@<0,063 mm | @<0,0039 mm

Z1 12,77 20,77 41,65 22,30 0,57 Fine silty sand
Z2 9,26 14,12 44,23 30,65 0,71 Fine sand with silt
Z3 11,78 14,95 42,74 28,22 0,68 Fine sand with silt

In the monitoring Zone 3, dead matte and sandy patches were present and in Zone 2 there were rocks.

4.2.12. Alien species

Even if the marine invasive algal species Caulerpa cylindracea has been observed in the last years,
spreading in the entire Park, during the monitoring activities in the “Anchoring site” and in the “Diving
site”, no alien algal species were detected.

4.2.13. Presence/absence of habitat disturbance

In the “Anchoring site” (Zone 1 and Zone 2) signs of disturbance and some rubbish on the seabed were
reported. In the “Diving site” (Zone 3) the meadow was continuous with low sedimentation and no visible
signs of disturbance; only some points were devoid of meadow, possibly due to anchoring (anchor and
chains).

4.2.14. Localization of the concrete actions’ sites

In the Kornati NP site, two parcels to perform pilot seagrass transplantation have been identified in
Anchoring site (near Zone 1 and Zone 2). These parcels are characterized by the absence of seagrasses or
by low meadows coverage values and the clues of frequent presence of anchored boats. The meadows of
the donor site have been selected in the diving site (Figure 28).

The area for the laying of the anchoring system, characterized by the frequent presence of anchored
boats, has been identified in the proximity of the Anchoring site (Figure 28).

- .
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Figure 28. Anchoring site: Seagrass transplantation areas and Laying buoys area.
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4.3.Regional Natural Park of Coastal Dunes from Torre Canne to Torre San
Leonardo

4.3.1. Monitoring area

In the Regional Natural Park of Coastal Dunes site, the preliminary survey was carried out in mid-
September in the Natura 2000 site “Litorale brindisino” (Figure 29).

The study area is placed about 500 meters from the coast and the zones are arranged almost parallel to
the coastline. Z1 is the nearest Zone, Z3 the farthest one.

The three Zone were located on a P. oceanica meadow, where anchoring pressures occur, due to the
presence of medium boats. Within each Zone, three monitoring stations have been positioned at different
depths (Stations Z1-A, Z1-B and Z2-C; Z2-A, Z2-B and Z3-C; Z3-A, Z3-B and Z1-C).

’a
~
“

w» Torre Canne

Figure 29. Sampling scheme applied to the monitoring Zones (1-2-3) in the in the Regional Natural Park of Coastal Dunes.
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4.3.2. Distribution of seagrass meadows

The presence of P. oceanica, along the coast of the park, has been detected at a few hundred meters
offshore, at a depth of about 7 meters, where the upper limit showed an irregular course (Figure 30).

Regional Natura! Park of Coastal Durws, Srindisi (IT)

_MA
05810 20 0 40

Figure 30. Seagrass distribution and monitoring stations in the RNP Dune Costiere.

The lower limit is considerably more offshore, at a depth that has not been investigated.
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The site identified for the measurements and to carry out the pilot transplantations is located
approximately in front of Rosa Marina. The meadow coverage was about 70-75%, on matte, with the
presence of numerous areas of sandy deposition inter-matte.

Several surfaces of mattes have been observed where marine seagrass has certainly retreated, for reasons
not directly connectable to anthropogenic pressure, presently.

4.3.3. Percentage Cover and meadow continuity

In the Zone 1 (stations Z1-A, Z1-B and Z1-C), the average cover of P. oceanica ranged between 76% and
88% and was comparable with the one calculated for the Zone 2 (59% - 80%); in these Zones, the meadows
were continuous. On the contrary, in the Zone 3 (stations Z3-A, Z3-B and Z3-C), the average cover of P.
oceanica was lower than the ones recorded in Zone 1 and 2 (26% - 26% - discontinuity of the meadow).

The data analysis suggests the existence of differences along stations between Zones 1 and 2 and Zone 3.
In particular, the stations placed in the Zone 1 and Zone 2 are characterized by percentage cover values
that are higher than the ones of the Zone 3. The results are summarized in Figure 31.

RNP Dune Costiere - Percentage Cover
140

120 ZONE1 ZONE2 ZONE3

St.A St.B st.C St.A St.B st.C St.A St.B st.C

Figure 31. The average values of P. oceanica percentage cover as measured in the sampling stations.

4.3.4. Shoot density

In the Zone 1 (stations Z1-A, Z1-B and Z1-C), the average shoot density of P. oceanica ranged between 278
and 345 shoots/m?, in the Zone 2 (stations Z2-A, Z2-B and Z2-C), the parameter value interval is 271-314
shoots/m? and equal to 331-380 shoots/m? in Zone 3. Unlike what was found for percentage cover, the
data analysis suggests the existence of limited differences along stations and Zones for shoot density and,

- .
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in the Zone 3, the higher average values have been recorded contrary to what has been reported for
coverage. The results are summarized in Figure 32.

RNP Dune Costiere - P. oceanica - Density (shoots/m?)

430 ZONE 1 ZONE2 ZONE 3

§§§++++++++

100

50

326 278 345 314 279 271 331 348 380

St.A St.B st.C St.A St.B st.C St.A St.B st.C

Figure 32. The average values of P. oceanica shoots density as measured in the sampling stations.

In the following table, shoot density and depth values are related to the five classes for the final ecological
classification (sensu WFD) (UNEP/MAP-RAC/SPA, 2011) (see par. 3.6.3 and par. 4.2.4).

Table 20. Shoot density and depth values in relation to the five classes for the final ecological classification (sensu WFD)
(UNEP/MAP-RAC/SPA, 2011).

Zones Z1 Z2 Z3
Density (shoots/m?) (average value) 316 288 353
Depth (m) (average value) 7 7 8
Ecological classification (sensu WFD) POOR POOR POOR

4.3.5. Shoot morphometric measurement

The average shoot length of P. oceanica ranged between 33,9 and 57,8 cm in the Zone 1 (stations Z1-A,
Z1-B and Z1-C), 38,9 and 63,0 cm in the Zone 2 (stations Z2-A, Z2-B and Z2-C) and 59,6 and 64,1 cm in the
Zone 3 (stations Z3-A, Z3-B and Z3-C). The data analysis suggested the existence of limited differences
along stations and Zones (especially in Zone 3) for P. oceanica shoot length. The results are summarized
in Figure 33.
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RNP Dune Costiere - P. oceanica - Shoots length (cm)
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90,0 ZONE 1 ZONE 2 ZONE3
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St.A St.B st.C St.A St.B st.C St.A St.B st.C

Figure 33. The average values of P. oceanica shoots length as measured in the sampling stations.

The other parameters that have been calculated are summarized in the following table (average values
and standard deviations):

Table 21. Shoot width (cm/shoot), n. of leaves/shoot and leaf necrosis (% leaves/shoot) (verage values and standard deviations).

Zone 1l Z1-A Z21-B Z21-C
Shoot width (cm/shoot) 0,81+0,03 0,84+0,02 0,81+0,03
N. of leaves/shoot 6,0+1,7 5,5+1,0 5,7+1,4
Leaf necrosis (% leaves/shoot) 4,1+3,9 9,8+4,9 8,5+4,0

Zone 2 22-A 22-B 22-C
Shoot width (cm/shoot) 0,80+0,03 0,8310,04 0,84+0,04
N. of leaves/shoot 5,5+1,2 5,3+0,5 5,2+1,3
Leaf necrosis (% leaves/shoot) 5,915,1 7,7+4,3 11,2+6,6

Zone 3 Z3-A Z3-B Z23-C
Shoot width (cm/shoot) 0,81+0,03 0,84+0,02 0,85+0,01
N. of leaves/shoot 5,8+1,2 4,8+0,4 5,5+1,8
Leaf necrosis (% leaves/shoot) 7,8%17,2 7,1+4,9 18,4+6,9
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4.3.6. Leaf Area Index (LAI) and Conservation Index (CI)

To assess the conservation status in the Posidonia meadows, two indices have been applied: the Leaf Area
Index (LAI) and the Conservation Index (Cl).

Leaf Area Index (LAI)

The index values are reported in the following table (average values and standard deviations):

Table 22. Leaf Area Index (LAl) average valeus.

Zonel Z1-A Z1-B Z1-C

LAl (station average value) 4,06 2,96 2,71
LAl (Zone average value) 3,24

Zone 2 Z2-A Z2-B Z2-C

LAl (station average value) 3,81 2,72 2,71
LAl (Zone average value) 3,24

Zone 3 Z3-A Z3-B Z3-C

LAl (station average value) 4,92 4,41 5,59
LAI (Zone average value) 4,98

Conservation Index (Cl)

The values of the Conservation Index (abbreviated Cl) are reported in the Table 23 (average values and
standard deviations):

Table 23. Conservation Index (Cl) average values.

Zonel Z1-A Z1-B Z1-C
Cl (station average value) 1 0,92 0,92
Cl (Zone average value) 0,95 (high conservation status)
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Zone 2 Z2-A 22-B 22-C

Cl (station average value) 0,80 0,89 0,71
Cl (Zone average value) 0,80 (good conservation status)

Zone 2 Z2-A Z2-B Z22-C

Cl (station average value) 0,80 0,89 0,71
Cl (Zone average value) 0,80 (good conservation status)

4.3.7. Algal blooms and filamentous algae

A general visual estimation from boat using aqua scope in the monitoring areas highlighted the absence
of macroalgal blooms and filamentous algae. However, during the monitoring activities some samples
have been collected to describe the algal community and the principal species found are listed in the
following table:

Chlorophyta

Caulerpa prolifera (Forsskal) J.V.Lamouroux
Codium bursa (Olivi) C.Agardh

Flabellia petiolata (Turra) Nizamuddin

Halimeda tuna (J. Ellis et Solander) J.V. Lamouroux

Ochrophyta
Padina pavonica (Linnaeus) Thivy

Rhodophyta

Hydrolithos spp. (Foslie) Foslie
Peyssonnelia spp. Decaisne
Pneophyllum spp. Kiitzing

e —
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4.3.8. Abundance of epiphytes

The average cover of the three categories has been calculated and reported in the following table:

Table 24. Average cover of the three categories (Encrusting layer, Erect layer and Turf layer).

Z1-A Z1-B Z1-C Z2-A Z2-B Z2-C Z3-A Z3-B Z3-C

Encrusting layer { 35% 40% 30% 35% 35% 30% 40% 35% 30%

Erect layer 5% <5% 5% <5% 5% <5% 5% <5% 5%

Turf layer 5% 5% 10% 10% 5% 5% 10% 10% 5%

As for the other study sites, the dominance of the encrusting layer (represented above all by the
Corallinales) can be considered a positive condition of the quality status of seagrass meadows.

4.3.9. Associated communities

In the study area (within the corridors and in their proximity), no alive or dead individuals of Pinna nobilis
were found.

A rapid assessment of the associated benthic communities detected the presence of the species reported
in the following table:

Table 25. List of species of the macrobenthic communities associated to the seagrasses meadows.

Taxonomic group Taxa Zonel Zone2 Zone3
Anthozoa Actiniaria X X X
Cephalocordata Branchiostoma lanceolatum X X
Crustacea Decapoda Alpheus spp. Fabricius, 1798 X
Pagurus spp. Fabricius, 1775 X X X
Upogebia spp. Leach, 1814 X X X
Xantho pilipes A. Milne-Edwards, 1867 X X
Echinodermata Echinocardium spp. Gray, 1825 X
Holothuria spp. Linnaeus, 1767 X
Mollusca Bivalvia Abra alba (W. Wood, 1802) X
Cardites antiquatus (Linnaeus, 1758) X
Ctena decussata (O. G. Costa, 1829) X X
Dosinia lupinus (Linnaeus, 1758) X
Gari depressa (Pennant, 1777) X
Glans trapezia (Linnaeus, 1767) X X

- .
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Taxonomic group Taxa Zonel Zone2 Zone3
Mollusca Bivalvia Gouldia minima (Montagu, 1803) X
Moerella donacina (Linnaeus, 1758) X X
Striarca lacteal (Linnaeus, 1758) X
Venus verrucosa Linnaeus, 1758 X
Mollusca Gasteropoda Alvania spp. Risso, 1826 X X
Bittium latreillii (Payraudeau, 1826)
Cerithium vulgatum Bruguiére, 1792 X
Conus ventricosus Gmelin, 1791 X
Raphitoma spp. Bellardi, 1847 X
Rissoa Desmarest, 1814 X
Rissoina spp. d'Orbigny, 1841 X
Smaragdia viridis (Linnaeus, 1758) X
Tricolia pullus (Linnaeus, 1758) X
Tritia incrassata (Strem, 1768) X
Moll. Polyplacophora Acanthochitona spp. Gray, 1821 X
Polychaeta Aphroditidae Malmgren, 1867
Glycera spp. Lamarck, 1818 X X
Lysidice unicornis (Grube, 1840)
Marphysa spp. Quatrefages, 1866 X X
Nereididae Blainville, 1818 X X
Notomastus spp. M. Sars, 1851 X X
Sipunculida Sipunculidae Rafinesque, 1814 X X

4.3.10. Lower limit of meadows and balise placement

Three marking points (balises - dead bodies) have been placed between Zone 1 and Zone 2 on the seabed
by the edge of the meadow (positioned at a depth of 7,5 meters), along sections of the lower limit
characterized by degraded/risk conditions (erosion and retreat of the meadow).

As in the kornati NP site, only one section of the limit was selected where the balises were placed for
future comparison to highlight possible retreat or increase of the limit that was characterized by erosion
and retreat of the meadow and did not correspond to the proper lower limit of the meadow (as only
possible endangered contours were considered).

- .
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The results for grain-size analyses are reported below:

Table 26. Results of the grain-size analyses.

coarse sand % medium sand % fine sand % silt % clay %
Grain size classification
0,5<@<2 mm 0,25<@<0,5 mm | 0,063<@<0,25 mm | 0,0039 mm<@<0,063 mm |@<0,0039 mm
71 31,76 26,84 38,17 3,17 0,06 Sand
z2 30,91 21,81 37,96 3,48 0,14 Sand
Z3 32,07 22,97 35,73 3,57 0,16 Sand

In the monitoring Zone 2, the presence of dead matte has been reported.

4.3.12. Alien species

In the study area, during the monitoring activities, no alien algal species were found. However, it is
important to emphasize the abundant presence of Caulerpa prolifera (a “green alga”), an indigenous
species related to the dangerous Caulerpa taxifolia and Caulerpa racemosa which are invading some areas
of the Mediterranean. In fact, regressed meadows are prone to invasion by one or more of the potential
substitutes for P. oceanica such as this algal species (in particular, C. racemosa) or the other common
Mediterranean seagrass Cymodocea nodosa.

4.3.13. Presence/absence of habitat disturbance

Concerning human disturbance and the evidence of mechanical pressures, none of them were observed
within or near the monitoring Zones.

4.3.14. Localization of the concrete actions’ sites

In the RNP Coastal Dunes site, the area to perform pilot seagrass transplantation has been identified near
Zone 1. This area is characterized by the absence of marine seagrasses (bare seabed) or by low meadows
coverage values and the frequent presence of anchored boats (Figure 34).

e —
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The area for the laying of the anchoring system, characterized by the frequent presence of anchored
boats, has been identified near the three monitoring zones, in the proximity of the Natura 2000 site
“Litorale brindisino” (Figure 34).
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Figure 34. RNP Dune Costiere: Seagrasses transplantation area and laying buoys area.
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5. Conclusions

In this Preliminary Survey Report, “ante operam” data have been collected to define the quality state of
the marine seagrasses, together with their related habitats and species. This baseline is important because
possible future changes could be recognized by assessing the monitored parameters over time (for
example, dynamics - progress/regression - of the meadow through balise placement).

In the three sites (Monfalcone, Kornati NP and RNP Dune Costiere), no anomalies have been found
considering the composition of benthic communities. As concern the marine seagrasses meadows, the
main disturbances seem to be related to the presence of anchoring. However, the selection of sites
potentially affected by this type of pressure was necessary to test the efficiency of safe anchorage systems
and of the of the marine seagrass pilot transplantations.

For Kornati Park it has been possible to identify a site where P.oceanica meadows are more impacted by
the anchoring pressures (Anchoring site) and one that is less affected by them (Diving site). In this case,
as expected, the data analysis suggested the existence of differences along stations and Zones of the two
sites for the main parameters analyzed (i.e., % cover or shoot density).
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8. ANNEXES

- Photos of field and laboratory activities.
- Field Data Sheets.
- Laboratory Data Sheets.
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MONFALCONE (Bay of Panzano) — Cymodocea nodosa meadows.
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KORNATI NP - Boat supporting monitoring activities and a monitoring zone delimited by
inflatable signaling buoys.
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RNP COASTAL DUNES — Monitoring zone delimited by inflatable signaling buoys and Posidonia
oceanica meadows.
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RNP COASTAL DUNES — Posidonia oceanica meadows.
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KORNATI NP — Posidonia oceanica meadows.
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KORNATI NP — Posidonia oceanica meadows.
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KORNATI NP — Divers taking photographs and making video in the monitoring area.
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RNP COASTAL DUNES — Divers taking photographs and making video in the monitoring area.
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KORNATI NP — Cover percentage and meadows continuity measurements.
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KORNATI NP — Shoot density measurements and rapid assessment of benthic communities.
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RNP COASTAL DUNES — Cover percentage and meadows continuity measurements and benthic
community assessment.
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RNP COASTAL DUNES — Posidonia oceanica morphometric measurements.
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KORNATI NP — Marking points placement (Balise) to monitor the meadow’s dynamics.
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KORNATI NP — Marking points — BaIise n°l
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KORNATI NP — Marking points — Balise n°2
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KORNATI NP — Marking points — Balise n°3
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RNP COASTAL DUNES — Marking points placement (Balise) to monitor the meadow’s dynamics.

European Reglonal Development Fund



Italy - Croatia

SASPAS EURCPEAN UNIDN

} ierrey

ffu, .n“"k d .')‘.

RNP COASTAL DUNES — Marking points — Balise n°1
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RNP COASTAL DUNES — Marking points — Balise n°2
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KORNATI NP - Anchoring site: presence of anchored sailboats.
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KORNATI NP —Two algal species: Anadyomene stellata and Acetabularia acetabulum.
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KORNATI NP - Divers taking photographs of the benthic species, such as the Sabellidae (feather
duster worms) in the picture below.
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KORNATI NP — Benthic communities associated to Posidonia oceanica meadows.
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RNP COASTAL DUNES — The algal species Caulerpa prolifera.
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RNP COASTAL DUNES — Benthic communities associated to Posidonia oceanica meadows.
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Laboratory activities: morphometric measurements and examination to determine the
organisms present.
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Field Data Sheets

Monfalcone (Bay of Panzano)
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% Coverage Size of sampling units: transect 10 m
' = =) Replicate 2 Replicate 3
C i 0 C i O C [ o
Cn | AGCC CN 420 oy 250
Sh ACCD o Ao
Cm categories 0 = abthit ipeces i=imtercepi {om)
P& P, ookanca [ = D= d motie Motes:
on = T, nodloia W= g
Im = L mafina Sa=Sand
In =2, mofted 5t = Slones/Febhies —r — =i s
B = Hgek

Presence and density of Pinna nobifis *
No of dead individuals.

1
2 ”

! -__,. = — = = _—

" density is measured counting all individuals encountered within a 1 m corridor ter Bath 6es of aach of
three transacts 10 m lang and evaluating their status [dead or alive)

Europasan Regional Development Fund
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FUHDEEAR UREHT

WP 3.1 - Preliminary survey
Page: . ’4 1

Date: 20-07 -7C15 Zone and sampling station: B4 - E 'i:mc:-m Fﬁ\-Lﬂ.‘!ﬂJE}
Depth: AF m

Coordinstes: AS°ag a5 3" - 43732748 48"
Coordinator: A ROSHMO N BS
Operators: BLECSMONDS -E. fHE ok = A L BUol

Habitat characterization and disturbance (potential pressures in the area and
signs ofimpact): cCymoboceA MEADOW

Seagrass: CynOBOCcER WOROSA
Other Seagrasses: ., -~ _

Meadow continuity: I ne

Type of substrate: — <pa ipy /Gy e fariver THELL FRAGAMENTS

For Posidonia oceanica : Upper limit depth ....... / Lower limit depth: ..........

Presence of alien species: 7~
Algal blooms and filamentous algae: -~
Presence of Pinna nobilis : M no
Shoot density

Size of sampling units: 2%, x 75 em
Replicate No of shoots Depth [m)

1 3z A3 .

2 2% 4.6

3 2.4 A1

4 44 | A3

5 48 A3

6 56 S

Collection of shoots for laboratory ilrlﬂ]]l'liii:_hi} no
Collsction of sediment for laboratory analyses: yes'| no

Ewropesn Regional Development Fumnd
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' Italy - Croatia

ELSOPEAR LRIOY

Zone and sampling station: | -8B (l"-‘l.ﬂ NT LE"ME\') Page: ..o
% Coverage Size of sampling units: transect 10 m
| plic Replicate 2

C = cateparies I = gther species | = Inbereapd [em|
P& F. oceanich 0 = Dead motie Biortes:
Cno= . Posdionia M = haod
= muaring 53 = Sand
Zn = T nobel 5i = Simr Pabbliag
R = Rl

Presence and density of Pinna nobilis *
No of alive individuals No of dead individuals
1 - -

2 - -
3 4 (SAbueTs 4 d‘.f:}u-'-ﬁ} -

* density s measured counting all individuals encounterad within a 1 m corrider Tar Both n_lducd' each ot
three transects 10 m tong and evaluating their status (dead or adive)

Ewropean Rogional Develaprment Fund
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FLESERAEAN LRETN

WP 3.1 - Preliminary survey

Page: .‘.’EJE_'%
Date: %G -05-7019 Zone and sampling station: = A - [ Menra LWE\}

Depth: 41 A

Coordinates:  _45°4¢'3% 91" - A3'32'23. 58"
Coordinator: B RUOSVION DS
Operators: A RUS MO = BLCHECCIWA - A BUCT)

Habitat characterization and disturbance (potential pressures In the area and
signs of impact):

Seagrass: . AN
Other Seagrasses: -
Meadow continuity: yes / g
Type of substrate: _ Spanny /SieTy

For Posidonia oceanica : Upper limit depth ....... [ Lower limit depth: .........
Presence of alien species: o - .
Algal bloems and filamentous algae: ~
Presence of Pinna noblilis:  yes | bg

Shoot density

Size of sampling units: ......x ... cm

Replicate No of shoots Depth [m)

=T s I - TR N

il | -
Collection of shoots for laboratory analyses: yes | ha™
Collection of sediment for laboratory |Mlym:1pg1m

Ewrnpean Regionsl Developrment Fund
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TR AR i1

Zone and sampling station: Ty R £ '[M{JMFALC&*-J E\} Page: 2.5
Coverage Size of sampling units: transect 10 m

C = categories 0 = other Spacies i =imtercept (om)

P=P, ocesnich O = Dead mothe Fictes;

Cn = L. nodosa M= Bud =

Zm = . mafina £2 = Spewd = -

in = f, noitei 52 = Stones/Pabbilec o — e —
B = Hock —

Presence and density of Pinna nobilis *
No of alive individuals No of dead individuals:

1 -
- == ———es =
: : .

® densily ls meadurned cnu;'llirra all Emchvictuals Enmunter;u within a 1 i Eorridar tor both sides of each o
three transects 10 mi long and evalusting their status (dead or alive)

European Regional Deseiopment Fund
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SASPAS ELRCFAR LI iDA

WP 3.1 - Preliminary survey

F"agn:".'j'...'..g

Date: Z¢-0%-201% Zone and sampling station: = Z “A t'r I"-'-ﬂM?hL{.ﬂPJE\:I
Depth: % M

Coordinates: 45 45 ' 34 43"~ B 34'36,73"

Coordinator: AL BB MON DD -

Operators: AL RUoSMmonts —E. GnEcoron ~ A | BUest
Habitat characterization and disturbance (potential pressures in the area and
signs of impact): zociE@Ea VorTEr MEAROW

Seagrass: __ PasTERA AOLTET

Other Seagrasses: -~ -
Meadow continuity: yes / e

Type of substrate: <4 by [CreTy
For Posidonia oceanica : Upper limit depth ....... [ Lower limit depth: ..........

Presence of alien species: -
Algal blooms and filamentous algae: Pl
Presence of Pinna nobilis : yes /hg”

Shoot density
Size of sampling units: <. x 5. em

Replicate No of shoots Depth (m)

1 244 o8 | .
SRR - - =

3 A48 | 2.9

4 AOR | ©9

E ALE cQ =

6 Z5T o, 9

Collection of shoots for laboratory analﬁu:‘M’I no
Collection of sediment for laboratory analyses: l'h\n' no

—

European Hegional Davelopment Fumd



iLterrey
) It.EII;v,ur - Croatia

FLMIEE AR RECIH

; ™
Zone and sampling station: 7. . —/% [J"rlﬂh-l FaLoo mE} Page: Z1.E
% Coverage Size of sampling units: transect 10 m
Replicate 2 " Replicate 3

C = categariai O = alher ipecies | = inbarcagt [om)
PP, oreanics O = Dead frreng Mpgms; =
Cn =L nodosa = Pl —
Im =L mara 58 = 3and == —
Zn = T, naltel 5t & ShonesPabbleg
R = Rl

Presence and density of Pinna nobilis *
No of alive Indlviduals No of dead indlviduals

1
2
3

= dansity 1s messured counting all individuals encountered within a 1 m corridor tor both sides of each of
three transects 10 m long and evaluating their status [dead or alive]

Ewropean Regional Development Fund
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ELSOFEAN URSOH

WP 3.1 - Preliminary survey
Preliminary surve A

Page: J?'
Date: 30-C5 24 Zone and sampling station: :&_‘_2 -"% (e MEALGE
Depth:  CF am
Coordinates: AS"45'28 €5" - 13 "31'54 36"

Coordinator: A RS MGKED
Operators: A RuSMeNEs - B ke Gl - A BUQST

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): SVitadoreM MEABOW

Seagrass: CynobOCEA NUBORA

Other Seagrasses: i SAERA  (VOLTET
Meadow continuity: / no

Type of substrate: ~ CANDY /0Ty
For Posidonia oceanica : Upper limit depth ....... / Lower limit depth: ........

Presence of alien species: il
Algal blooms and filamentous algae: ~
Presence of Pinna nobilis: yes/hpo

Shoot density

Size of sampling units: -?'D: '3:.’. cm
Replicate Mo 'of shoots Depth [m)

1 32 o .
2 Ad. ot
3 e S, %
4 &8 o6
5 26 1 a%
6 24 o F

Collection of shoots for laboratory Inalym:.;ﬁ' I nao
Collection of sediment for laboratory analyses: ii_If'f no

Buropein Regional Developrment Fund
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; I._t-la‘l:}!r:t:rnatia

FLscirE AH LIRICTH

Zone and sampling station: 7. - {MWE‘!‘!LG:*”% Page: 2/.%
% Coverage Size of sampling units: transect 10 m

Replicate 2

= abegories D = other species i = imiercept (cmi)
P = P, foEfiaca 0 = Dieadd it g
Cn o= C nigdods B = Basd —
2 = L marna L3 = Sanhd
in =L nokiel 5= Slored Pabblag
A= Roch e

Presence and of Pinna nobilis *

No of allve individuals No of dead individuals
1
L

” _— N S

® density is measured eounting all individuals encountered within 4 1 m corridar tor both siges ot each ot
three transects 10 m long and evaluating their status (desd or alive)

Europeat Regional Development Fund
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ELIBDST AR LRSOH

WP 3.1 - Preliminary survey

Page: '{JE'
Date: =0~ 0OF -7015Zone and sampling station: e (monTALCON E}
Depth: 2.5 =
Coordinates: _45'45'z3 08" - 4° 12' 52 637
Coordinator: A . RuSMonbo
Operators: b BAS powbe - €. cnecoittn — A L Buodtr’

Habitat characterization and disturbance (potential pressures in the area and

signs of impact): V¥l posl oA AMeEADROW

Seagrass: CvMOBOCEA NODBOSA
Other Seagrasses: .~ .
Meadow continuity: I no

Type of substrate:  Cppfy /01 LYY
For Posidonia oceanica : Upper limit depth ...... / Lower limit depth: ..........

Presence of alien species: e
Algal blooms and fillamentous algae: -

Presence of Pinna nobilis:  yes .r):{

Shoot density
Size of sampling units; 5. x =%, em
Replicate Mo of shoots: Depth (m)
1 63 25 | i
2 49 25
3 Yo 26 =
4 15 Z5
5 45 | 2g
6 T S

Collection of shoots for laboratory lnllym:M no
Collection of sediment for laboratory annlym:}‘ii‘ no

European Regional Dewslapment Fund
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FURDRE AN LIS

Zone and sampling station: 22 'Cr"“"“ FA*-EDNEj Page: ...
% Coverage Size of sampling units: transect 10 m
Cc i O C i o] c i ]
[ ACSO AN AQCD oA | ACCr
€ = carbegoies 0 = ather species i = imercept fcm)
P =P, acpanicy D = Diesacd et Fiates:
Cn = C, nadasa FA = Whiad —
Im = I marina &% = Sand = - =
In = . noitei 5t = Stones/Pebbies =
A= Rk

¢ and density of Pinna *
No of dead individual
1
, S

3 - L_| e

* density is measured counting all individuaks encountered within a 1 m corridar tor both sides at each a4
thren transects 10 m long and evalualing their status (dead or alive)

Eurcpean Reglonal Developmant Fuand
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SASPAS ELEDPEAN LRIDY

-}} iLerirey

WP 3.1 - liminary su
Page: './La‘a‘

Date: =0 -CS-2019 Zone and sampling station: 7 &~ A [fonFA L CovE ]
Depth: A2 m

Coordinates: 45 43506 ZF" - 43°3i ' 54, 88"
Coordinator: AR SMONRS - - I
Operators: LA SMOoONDD - £ CRECEUN - A Bual

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): 20CTERA MAGINA MEA DO —

Seagrass: ZOSTEMA (M ROPA
Other Seagrasses:
Meadow continuity: yes |/ no

Type of substrate:  SANLY /G10Ty =
For Posidonia oceanica : Upper limit depth ....... f Lower limit depth: ..........

Presence of alien species: -
Algal bloems and filamentous algae: 3

Presence of Pinna nobilis:  yes | Bo

Shoot density
Size of sampling units: 15':‘} X %3’. cm

Replicate No of shoots Depth (m)

1 78 A2 B
2 32 4,2 |

a3 25 AA | —=——
4 22 i |

5 24 A2

6 2% A A

Collection of shoots for laboratory analyses: pe€ | no
Collection of sediment for laboratory analyses: h’? no

European Regitanal Develapmant Fund
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Zone and sampling station: 7~ o - A fﬁﬂLN FALCONE)

innerrey
tal},r = Fmatia

Bl pDaN Lwis

Page: .

t Coverage Size of sampling units: transect 10 m
c i 8] C i o] G i
[£m | ACCC =l | ACCO = | ACCo
L = cabigariag O = other species i = lurcapt fom
P =P ocesvica D = Dwad mothe Bzdags
£naC nodoss B = W i
Irr = X fidiing 530 Sand
#n =1, ol % = Stones/Fabbles
R = R

P
1

¥
3

n [ ]
No of alive individuals

* gensity 1s measured counting all individals encountered wlmi;u a 1 m corridar bor both sides ot each of
three transects 10 m long and evaluating their status {dead or alive)

Eurtrpiran Rsgesal Deveiopmens Fund



| aiLerrey
| Italy - Croatia

EUROPERY LT

WP 3.1 - Preliminary surve
|
Page: ...J....
Date: 20-©5 -2c\9Zone and sampling station: & 5 —B (wonFaLconE)
Depth: A4 m

Coordinates: A%°45'04 23 i 7 A o) A
Coordinator: A-MEMON e
Operators: A ROSIMONBo - E e crkan - A BUGkT

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): cyYyMohoeosA MEFR bout

Seagrass: CYMODCEA NO DOSA
Other Seagrasses: 2057 (28 NOLTET
Meadow continuity: mh no

Type of substrate:  CANDY /§/LTY

For Posidonia oceanica : Upper limit depth ....... [ Lower limit depth: .........

Presence of alien species: -
Algal blooms and filamentous algae: -

Presence of Pinna nobilis:  yes | Rp

Shoot dens
Size of sampling units: 2=.. x 5. em
Replicate No of shoots Depth (m)
1 ) A4 |
2 12 -4 .'Iql-’ L —_—
3 g4 020 | A3
4 1 A4
5 4.5 1.4
6 RE l a8

Collection of shoots for laboratory analyses: ¥ / no
Collection of sediment for laboratory analyses :jpg | no

Euwropean Regional Developmant Fund



| ierrey
Lo,

FuRCOFLAR nimi D

Zone and sampling station: E e s % (I'nlr‘...lm FA'-..,G:}N'EW Page: L
% Coverage Size of sampling units: transect 10 m

Replicate 2

oo | A = Y
i g: ACCO | 2 | CA m Zn

€= cafegaries 0 = obher species | = intercept [om]
PF=F, oceanica O = Dpad e Modes:
Cn = C. noaiors 1 = hud
I = L. (rring S = dand -
Im= L nolbed 5t = ShaneyPabbieg . —
F= Rork ———
Presence and density of Pinna nobilis *
No of alive individuals No of dead individuals
1
2 . -~
3

*® dengity 15 measured counting all individuals encountered within a 1 m corridor ber both sces of each of -
three transects 10 m long and evaluating their status (dead or alive)

European Regional Development Fund
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EL=aPEAN Ui

WP 3.1 - Preliminary survey A
Page: ..'2-
Date: 72 -o%-205Zone and sampling station: 2~ % - {j_[&g;»g_‘f_mmg‘}
Depth: 2.6 m
Coordinates: ~  45°ag'4{ee” - {3°32'35 42"
Coordinator: A RCSMONIS
Operators: A Q0 SO N s - ECRECCHON - A . RUCS|

Habitat characterization and disturbance (potential pressures in the area and
signs ofimpact): ~vholo ces  MNEADoW

Seagrass: (YOG CEA NOBOSA
Other Seagrasses: P

Meadow continuity: yeg / no
Type of substrate: Eﬁrhi-h}‘f SeeTy

For Posidonia oceanica : Upper limit depth ....... / Lower limit depth: ..........

Presence of alien species: -~
Algal blooms and filamentous algae: -

Presence of Pinna nobilis:  yes /oy

Shoot density
Size of sampling units: .-~ x 7. cm

Replicate Mo of shoots Depth (m)

. _ &% 25

2 Gt z4

3 12 26 .

B 81 | 2% =
5 Fo 2.4

6 T4 [ 23

Collection of shoots for laboratory analyses: &8 / no
Collection of sediment for laboratory anﬂr&u:}uﬁ na

Ewropean Regienal Developmant Fund



__} iLerrey
’ tt?l!}ff.-.crﬂﬂﬂﬂ

FUHOHFAK LA

o
Zone and sampling station: 75~ C (monFAwen E\} Page: 212
% Coverage Size of sampling units: transect 10 m
~ Replicatel Replicate 2 i
C i D c i 0 C i (]
CAl | ACCO CA | AOCO CN_ Ao
€ =categories O = aribwas e ciay I = intercept fom)
Fa P, ocEanica D= Dasndl mntie HNotEs:
Cn= . nodosa M = Mg
Em = I merina Sa = Sard
En = I, reakpl 5t = Siones/Febbles ——= ——
[ = Rock

Presence and density of Pinna nobilis *

No of dead individuals.
1
F i

3

* dansity ls measursd eounting all individuals encountered within & 1 m corridor tor bath sides of each of
thres fransects 10 m long end evalugting their status jdesd or alive)

Furopesn Regional Development Fund
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Field Data Sheets
Kornati NP

—

European Reglonal Development Fund
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FUNCIRE AR LT

-"--'*

3.1 -
Page: TJE

Date: 723,-0¢ 2[4 Zone and sampling station: E“t "?ﬂ'\ ( oAkl Ay - HPI}
Depth: AC T w,

Coordinates: A A40' 74 44 - A5 4¢ ' 30, 45"
Coordinator: A [BAS MO B
Operators: MoMiHELEE — B, TAK)

Habitat characterization and disturbance (potential pressures in the area and

signs of impact):  POS DONIVE TUM , WITH A0 ConTT MU Ty, SIGNS
OF WSTURBANCE OME RURBISH

Seagrass: DUSADON.A  CLEANCA
Other Seagrasses:

Meadow continuity: yes | he
Type of substrate: ¢ Aniny [ SILTY
For Posidonia oceanica : Upper limit depth ....... / Lower limit depth: ........

Presence of alien species:
Algal blooms and filamentous algae: o

Presence of Pinna nobilis:  yes /ng”

ot dens
Size of sampling units: 3. x 49 ¢m
Replicate No of shoots Depth (m) Notes
1 32 AT
2 _ 3R | 403
3 AT A, &
4 26 10, S—
g 25 9.3
6 _ 44 _| 86

Collection of shoots for laboratory mllyln:.ﬁ} no
Collection of sediment for laboratory analyses: 8 | no

European Regional Develspment Fund



) Wierrey

Italy - Croatia
Zone and sampling station: 24 ~A (I.{.m.wﬂﬁ“t NT) Page: 1.!1
% Coverage Size of sampling units: transect 10 m

Replicate 2

[ G [
5] 1o D 50 T 40
P 450 . o P I
T 2RO A3C % 240
£ %@ P AS0 L2
iy 20 b 110 b 44
[4 4€c P 240 ) 540
? Xog by, 230 D O
$2.0 P 3720 A e
B Ao b 360 b 240
£ A0 % AQG
b )
{5 EAL)
| CEL
P £60Q
T TG
£ B
) 0
[ ¢ 50
¥ % 30
P _ACOQ
C = palsgories 0 = other speces i indmroept frm)
PP oosanica D = Daad marte Nobes: .
On & L. nogdais Pl = Mud —
Im o= ¥, masing 50 = Sand
En = T moitsd Gt = StonesfPebbles —— T
R = Bock —
Presence and density of Pinna nobilis *
1
; = = e
. ) . o

* denaity ia measured counting afl Individuals encountered within & 1 m corioor for both sides of each of
thres transects 10 m long and evaluating their status (dead or abive)

Eisrppean Repsonal Developmant Fund
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‘} I_t?l:o_,r = Croatia

FLEstBEAN Ll

WP 3.1 - Preliminary survey
Pngg: ’Lfl
Date: 7% -70/%Zone and sampling station: ~-| - B (Koan ”Ji;)
Coordinates: ane46' 28 4" - A5°4¢ 3 0f* .
Coordinator: A REMondn —
Operators: A - RRSMonNBD =~ D CoBIEL

Habitat characterization and disturbance (potential pressures in the area and

signs of impact): PO BORIETLM ST g COnTIN ), 3103
__OF STUARANCE OmeE AUARLTH _ i

Seagrass: PO ibon A GCEARICA
Other Seagrasses: .~

Meadow continuity: yes .I'):lo':

Type of substrate:  Ta-niis 1Ty

For Posidonia oceanica : Upper limit depth ....... / Lower limit depth: ..........

Presence of allen species: o
Algal blooms and filamentous algae: - —
Presence of Pinna nobilis:  yes | he”
sShoot density
Size of sampling units: %, x 4%, em

Replicate No of shoots Depth (m)

1 E -: .,-1’{5' |

e B A2

3 26 A43 e
4 1 A1 6

5 24 Al4

b 3 Ad_2.

Collection of shoots for laboratory analyses: ys€ | no
Collection of sediment for laboratory analyses: yeg i no

European Regional Development Fund
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/ Italy - Croatia

ohAChA S

ELFORC AR LinnOh

Zone and sampling station: = -5 {ﬂﬂi AL 'N?;' Page: E—..f1
% Coverage Size of sampling units: transect 10 m

G i 0 C i [ B i 0
D FETY D A0 5 20
P 220 ¥ RO ¥ FL0
™ ﬁ ) A%0 B 30
e v 100 P14
B S a0 B 240 B 4
P £ AC [ FERs P £40
. 260 1 0
FAO 290 ¥ X0
T a0 B AST ¥ ACCO
P A GO0 P
% 90
350
b Ao
¢ %10
? Heo
A0CCC
C = callegaria O = athisr ppacies i = vhereapl |em|
P = P, oceanics [ = Digad riiatle Modes: = — —
CnaiC nal:l:ﬂ [FERTIN |
;l"'-1-1I'Iﬂlli:ll{il.tﬂl.lmE i.":la En;-!'sl;ﬂ‘;ﬂFIWM — ——r
Pres sity of Pinna 5 *
1
2 - = ) L
. e B

* density is measured counting all individuals encountered within a 1 m corridor tar bath sides ot each of
three transects 10 m lang and evaluating thedr status (desd or alive]

Eurnpaan Regional Development Fund
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LI O AP LI

WP 3.1 - Preliminary survey
Page: ’f-..rl

Date: 2.0 7ciZone and sampling station: 74 - (koawan NP)
Depth: {4 A m

Coordinates: A3°48' 30 84" - 457 4¢'3, T
Coordinator: A ROSmon o
Operators: T. 3apdevie’ - T. howo2A

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): PORMDOMIETEM WiTH A0 COnvTINMDITY, VWITH
CemaMeENTATION oMeE RURBIIH

Seagrass: Do Do A OCSANICA
Other Seagrasses: -

Meadow continuity: yes | he™

Type of substrate: SANDY [SILTY

For Posidonia oceanica:  Upper limit depth \=2-/ Lower limit depth: .........
Presence of alien species: e
Algal blooms and fllamentous algae: e

Presence of Pinna nobilis : ju!ﬁ(’

Size of sampling units: 4:1:1 X 4‘:'. cm

Replicate o1
1 A3 AS
2 Az 442
3 24 Adg
4 AC 44,5
5 A7 428
6 X Ad L

Collaction of shoots for laboratory :n:hr:n:)ﬁﬁ' no
Collection of sediment for laboratory analyses: i‘lq"ul' no

Eurppaan Reglonal Develspmeant Fund



\) iLerreg

Italy - Croatia
Zone and sampling station: =~ I.fl:-'i O b i'a.i‘r”jl Page: ?-j?.'-r

% Coverage Size of sampling units: transect 10 m

Replicate 2

- i 0 g [ 0 C i 0
D 20 7e b p T

4 44C b 50 L 2RO
e e

1 &

B 450 ? 340 i 550

¥ 450 [ 240 [ GO0
__g Sicy ¥ 440 i3 arl ey

P GO B ¥ JP v

D FCO P 599G F AC

P Tio S | BEG 26C
S e ————

& (£ o8

5 Egﬂ 3 AR50 ==
b & ACGC

D | AGco
C = estugarkes 0 = sthar specie I = Ingercept fem)
P =P podanlia B = Dead e s <
Cn = . raioss B = Bud —_—
o= L. praring Sa = Sared
In =7 noltel 1 = Sxnnas/Pabhies = ===

B = Rock . — — —
e

F
W
2
3

. Pin a
No of alive individuals No of dead individuals

* density is measured counting all individuals encountered within & 1 m eorridor for both sides of each of
three transects 10 m long and evaluating their status {desd ar ative)

Eurapean Beglonal Deselopment Fund
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WP 3.1 - Preliminary survey

Page: /L‘Z
Date: 72%-¢f-7ci Zone and sampling station: iz;"f'!"t f_l‘;ﬂm#‘ﬂ ' N?I}
Depth: A2, 2 m =
Coordinates: 43°49' 28, B - A5 3 & "
Coordinator: A RS Monhs
Operators: _ A RESMoNTE - Bt

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): _PouBoON (ETUM _wiltt VO CONTINYITY SIGNS
E_I}is.ﬂdfl.ﬂﬁuiﬁ'_,_.‘rﬁ_ﬂriE_ﬁuﬂﬂij H

Eunrmm Post hr::m.e- fos G::’EH;M.{"H
Other Seagrasses:

Meadow m:ntlnulty' y'an -'Bd’
Type of substrate:  SAnDy /Sicry

For Posidonia oceanica : Upper limit depth ....... [ Lower limit depth: ..........

Presence of alien species: -
Algal blooms and filamentous algae: -~
Presence of Pinna nobilis:  yes | pe_
Shoot density

Size of sampling units: =0 x <. em
Replicate Mo of shoots Depth [m)

1 o ALE

2 22 A2 5

3 o -*TEJ i

d A4 A? |‘ 4

5 2 A48

& | X A23

Collection of shoots for laboratory analyses: MI no
Collection of sediment for laboratory MHWM no

e -

European Regional Devebapmeni Fund



HiLerrey
Italy Crnat}a

FuURGEE AN vl

Zone and sampling station: 7 2 - A ('r’i»:: LT Nﬂ Page: Ll
% Coverage Size of sampling units: transect 10 m

C i Q [ i ? [ i o
D 40 » ALC) b A4
e T S—14e
b £ Ll
P B0 P 250 Y | 240
T 34C D 450 _E 2AQ
¥ S20 £ 5% LG
b 445 D e D & He
£ 4R0 P 540 P EEC
b7 Koo D 240 b 130
7 ACCO g K20 7 A G0
Y
¥ AQOC
€= catagories 0 = oty spacies i = imdmrcept (xm)
Fu P, ooganica [ = Dead matie Notes:
Cam £, niadasm M= Mud . g = e _—
2m =2 mafina 3= Sardd =, e
n w 2. meited 5: mnn"ﬂahhln ==
and d of Pi g
(Repicate
3
2

* density s measured counting all individeals sncountered within a 1 m corridor tor both sides af each r,'|l
threw transects 10 m long and eveluating thelr status (dead or alive]

European Reglonal Development Fund
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AU R AN L

WP 3.1 - Preliminary survey

e T
Date: 7%-06 20t Zone and sampling station: 72— & {Hc:-flu o] w?}
Depth: 4 2 m

Coordinates: AL 48 29, 24" - 4545 3| S0
Coordinator: A BCS M oN b
Operators: A RoSMoNDD - B oA EC

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): PR BON I ETLM Wi TH Ne conT Ny'jf Sians
_OF WLiSTUABANCE SoME PURR K i

Seagrass: POSBO WA UCEANICA
Other Engrnaau ,rv"'

Meadow continuity: yes r'b("
Type of substrate: S Ay /& LTy f'/.rﬂ L

For Posidonia oceanica: Upper limit depth ....... / Lower limit depth: .........

Presence of alien species: e
Algal blooms and filamentous algae: =
Presence of Pinna nobifis: yes .‘}qf A brAn
Shoot density
Size of sampling units: 49, x 45). ¢m
Replicate No of shoots Depth (m)
1 24 Ad2
T LY =
3 74 A4'% — =
4 24 A4S |
5 23 A4
E A% A4, o

Collection of shoots for laboratory am!ysu:M no
Collection of sediment for laboratory analyses: yes7 no

European Regional Developrent Fumd
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} Italy - Croatia

CURDIPEAN LT

Zone and sampling station: 7 . —& &L@’Lh AT N?\]' Page: 1:.fl’
% Coverage Size of sampling units: transect 10 m
| Replicate 2 | T d!
C I _ 8] C I 0 o i 8]
P A % 400 v ACO
e e e
>
D §O D AL Ty 1o
; ﬁ P Ede W
¥ 13 % R
D a4 % 1o
¥ ARC 4O
b 12T
T 420
Y Yoo
? | a50
v Ra0
< A OO0
C = EaRRgoiias 0 = other specie: | = levbarvapt {om )
= P, peesnica D = Dead mcdfe Nobes: e
£n = C. nodosa M = Mud
Zm =1 rrark S = Sand =
Tm =L noltei Ef w Shones Pebiias
R = Rtk ==
Pre density of Pin flis ™
(Repiicate]
i -
T : k = — -if
3 Fa -

*® density s measured counting all indviduals encountered withine 1 m corridor lor both sides of each of
three transects 10 m bang and evaliating thedr status [dead or aliva)

Ewropean Aaglonal Daveloprment Fund
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ELWOPENN LRGN

WP 3.1 - Preliminary survey
Page: ’i 1

Date: 772,-0¢ -20{%Zone and sampling station: 2.2_-1:;[;@_@ AT NP)
Depth: A0

Coordinates: ' 43%%49 78 “,H" - 45°46 3> 45"
Coordinator: - E;._Eﬂ.q,ﬂqb_c}
Operators: T bowczaA -2, JAKL-T. SARCEw <

Habitat characterization and disturbance (potential pressures in the area and
signs ofimpact): _ POLCROPAETUM  WiTH MO conTINUTY S/ EN]
ﬂf_ﬁiir-b_ﬂﬂ_ﬁ.ﬁ_l_&em.ﬁ'_wjﬂ_

Seagrass: Do SaDo A CCEARICA
Other Seagrasses: -

Meadow continuity: yes [ be
Type of substrate: Mub- SyLT

For Posidonia oceanica : Upper limit depth ....... / Lower limit depth: ..........

Presence of alien species: -

Algal blooms and filamentous algae: -
Presence of Pinna nobilis:  yes | pa”

sShoot density
Size of sampling units: 48 x 4% om
Replicate Mo of shoots Depth [m)
1 23 #!5,1—
2 A% A‘.E F
3 24 A6~ =
2 A5 [5E
5 AX 455
6 A A6 S

Collection of shoots for laboratory Inllﬂlﬂ:w no
Collection of sediment for laboratory II'III}I‘!-II:N no

Eurapean Regional Dewefopment Fund



| iLeireyg
) lta!y -htruatja

FuROEE Ry i

Zone and sampling station: = . ~C {i{ ST AT HF’} Page: ?—-'1
% Coverage Size of sampling units: transect 10 m

Replicate 1 Replicate 2
[ i 0 C i o [ i 0
B T O T E Ao © o =
P AT0 A P 40
+.Eam D 340 b | Mo
300 [ Ao, P SAC
B 390 B 460 B AL
g 430 g 410 Y x40
b 430 b i 3 Rt
P S 4 LA G40
B RaC B LETS B N0
¥ Jeo ¥ =] u AQCD
? Eﬁ@ ) hG
1 . AFC
T Aocg B AL
£ = catepories 0 = ather species | = intercepa [om]
P =P oopanics [ = D e [pTe
Cn =L nodcaa I = Mebud
Im =1 marra Sa=%and _— N
In=Z noltai 51 = Shaneitebilag — —_—
=Bk S e o -
Presence and density of Pinna nobilis *
1
2 -
3

= densty s measured counting all ndviduals encountered within a 1 m corridor tor both sides af each of
three transects 10 m long snd evaluating their status (dead or alive)

Furopean Regional Cevelopment Fund



Hiterrey
Italy - Croatia

CLBCPEAS (THIDS

WP 3.1 - Preliminary survey

Page: J1-'E-
Date: 24 -o¢ -1c1%Zone and sampling station: 2%~ A [ ke am Ny )
Depth: A5
Coordinates: _ &% T4R' N BN - 45458, i
Coordinator: B (0§ MO H‘éﬂ
Operators: . EEE CEVLIE - F. DOROEA

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): gL M.ngwm SomME DEAD MATE POISIR LY &F
_ANCHoRNG citAdipd N THE Sk (LOwET PH'EJ_{ BvT MOLT OF THE ME Adoo
_MUTH MO DEMASES  MIGH HEATHY GREEA cANCRY

Seagrass: PO DON A QCEANICA
Other Seagrasses: -

Meadow continulty: yes | no
Type of substrate: < anb j_@:rE‘Pr.b mae [ Rock

For Posidonia oceanica : Upper limit depth ....... f Lower limit depth: ..........

Presence of alien species: i
Algal blooms and filamentous algae: ~
Presence of Pinna nobilis : }({.‘ no
Shoot density

Size of sampling units: H‘-";{a‘ X St cm
Replicate Mo of shoots Depth (m)

1 BE 9.1

: 55 54

T __ 45 40

4 54 K6

5 & A0 A

& 23 '5;“:

Collection of shoots for laboratory unalrau:_}i; I no
Collection of sediment for laboratory analyses: fno

Eurppoan Reghonal Dervedopmant Fund



iLerrey
: italy - Croatia

Zone and sampling station: = 5~ & (Vuﬁlh AT\ Nﬂ Page: 1.ﬁ'E'
% Coverage Size of sampling units: transect 10 m

Replicate 2

C i 0 c C i 0
£ | Aoo P Jca T Lo
¢ A0 B 40 hs) ﬁ:ﬂg
& [ cko g dcoo £ oo
1% L0 B 190
11C P AGQC
£ Al
£, £C
£ AS0
& S0
d 450
L 9IC
ACCC
£ = camparies 0 = other rpecies 1= Ieareept fem)
P = F. poaanica O = Dad motie Motes: -
Cn = C.nodosa ki = Mud )
Benm I i £a4 Saned = =
Zn = L notel :I:H:!;&w:ﬂubblﬂ = Ch
_'_; Fraind NgEiLl OBEJEXVED, BOT NOT o THE
Presence and density of Pinna nobilis *~ 7ToANIECT LVE [ R imNMOUALS (OF s 10k
Repiicate] MY N o dead individuals |
1
2 o . I =
3 e

* density Is measured counting all individuals ancountered within a 1 m corridar ter both sides ot each of
thres transects 10 m long and evalpating their status (dead or alive)

European Regqonal Develnpment Fund
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WP 3.1 - Preliminary surve A7

Page: .../ ...

Date: 74 -¢f -9 Zone and sampling station: %-::u‘% I{Fc-ﬂ AT 1)
Depth: AC. D m
Coordinates: A 4§'32 23" - 15°45148,24"
Coordinator: A BLSMONDS ;
Operators: 2 . JARL -~ V. MiHELES £ e

Habitat characterization and disturbance (potential pressures in the area and
signs of impact):  Poibhon B TuM

Seagrass: PO BONI A OCEAN OA
Other Seagrasses. o

Meadow continuity: yes / no —
Type of substrate: e AD mﬁ/@g_ﬂ{ ’fl‘ga“rﬁ"ﬁ
For Posidonia oceanica: Upper limit depth ....... { Lower limit depth: ...
Presence of alien species: T =
Algal blooms and filamentous algae: -
Presence of Pinna nobilis : )\@’f’ no
Shoot density
Size of sampling units: ...... X ......cm
Replicate Mo of sheats Dapth (m)

1 53 40,2 il

2 39 Ao 4

3 EL 40,2

4 63 A0.6

5 15 ACS

6 _ &2 20| AO3

Collection of shoots for laboratery analyses: ye& | no
Collection of sediment for laboratory analyses: ¥ | no

Eurppean Regional Development Fund
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Italy - Croatia
Zone and sampling station: 7— > ~ & Lbiﬂfh-l?rﬁ NP) Page: .o =
% Coverage Size of sampling units: transect 10 m

E i 0 i i L] C i 8]
P 06 P ASe ¥ | 3o
T A0 B .{d@ 'I;_*u SE0
P Ao Y prls P LOC
b 480 i %40 T 4t
3 260 E (EC 4 640
D e E b J00
P ALD ] { BeC
B ATC B 240 Iy 430
4 RED ] %40 4 480
5| &0 1000 b | dooS
$ AQOO
L = cafpgories 0 = gther species = inbereept [om)
P = P. DCeanica 0 = Dipaed et Fiodms:
Cn = C nodosa M= b
Erw = I maria 5a = Sand =
In o= I notiel 1w Sl Palislay —
R = Rzl

ﬁ;npm NGRLLY EEE--'-J' RUT MOT O THE Tionv s CT g

Presence and density of Pinna nobilis *~ (hupine oot wuniivid) = 2 e
Replicate | No of alive individuals ho of dead individuals
1

2
3 5

* density is measured counting all individuals encountered within a 1 m corridar for beth sides of each of
three transects 10'm long and evaluating thair status (dead or alive]

European Rogional Development Fund
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WP 3.1 - Preliminary survey

Pagﬁ. 4.} ?'
Date: 24-0G-7g)% Zone and sampling station: &=5-C (H ORNAT NP
Depth: {04 m —
Coordinates: 4374832 o} - 4545141, 64"
Coordinator: A ROEMonNBS
Operators: A REmMmonss -D. CyRAEL

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): Do bO N IA MEABCW W Good Gyl Ty, THICK AND
HiGH ~ANOTY « No WSIRLE S/&NT OF ﬂliﬂefEﬁHﬁEI Lﬂh.'a SR MEN TATTON

SaME POINTS kmmﬁm@wﬂuwh”
Seagrass: DoSiBOnL A OCEAMCA
Other Seagrasses:

Meadow continuity: T no
Type of substrate: S B ;f Ol MmATE

For Posidonia oceanica : Upper limit depth ....... [ Lower limit depth: ..........

Presence of alien species: -~
Algal blooms and filamentous algae:  .— =
Presence of Pinna nobilis : \Hﬁm
Shoot density

Size of sampling units: .diQ x £tliem
Replicate No of shoots Depth (m)

2 34 A0 5

3 44 2@ | Aol

4 3 | Ao

5 24 40,6 |

6 T ADS

Collection of shoots for laboratory analyses: yag/ no
Collection of sediment for laboratory analyses: i:l\ﬁ I no

Ewropean Regional Deselopment Fund
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ELAQPEAN Ik 0R

Zone and sampling station: £%4-C IIF'EQ-"LM-':'T! NP Page: 42
% Coverage Size of sampling units: transect 10 m

C | Q C I— 8] C | Q
¥ 40 T 4 AD
T 250 b C B 50
T 440 Y REC P 230
B 450 D WSO ] 260
[ G5O P A 000 ¢ 4580
D 150 b 486
T G7c 4 L1.0
B 950 B 80
[ © | A00Q P 820
[y o1 5%
' A0
C = cutagneiag 0 = other speces i = inviercepl {com|
P =P, oceanica 0 = Dead matte Nobes:
n = C. nodosa B = Bt i —
Im = I, marng S = Sand
In = 7. nohel E_::Eu-:."ﬂhhlu — —— -

ZoifE v VipuALY DERL ANL ATIVE, AT THE UFFER I.-|'I-'||

Presence and density of Pinnia nobilis *~* =53¢ 7 T ekt ST
No of alive Individuals No of dead individuals
1

2
> =

® density is measured counting all individeals encountered within a 1 m corridar for Boath sldes af sach ot
three transects 10 m kong and evaluating their status (dead or alive}

Eurpgsan Regeeral Development Fund
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RS AS [ L L T T ] o ]

WP 3.1 - Preliminary survey

Date: 24-06-zo(4Zone and sampling station: &AUSE [IKOLNAT) -7)
Depth: A4 4w

Coordinates: _42°4% 34 03" - 4S'46' 32 S3*
Coordinator: A RS MON B —
Operators: ALCUSMONDO - b orpdEel. ==

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): ol DONIETLM | low CANCPY, WiTH SEB MEANTATION
DISTUR RANCE Foom BoATS AND SEDMENTATION

Seagrass: P 0 iDoON ) A GLEANICA
Other Seagrasses: -~
Meadow continuity: yes / e

Type of substrate:  ¢apiby /S1o7y
For Posidonia oceanlca : Upper limit depth ‘I‘.Jr { Lower limit depth: ..........

Presence of alien species: L~
Algal blooms and filamentous algae: Fa . =
Presence of Pinna nobilis:  yes | pAg
Shoot density
Size of sampling units: ...... X ...... cm

Replicate No of shoots Depth (m)

= R - L

Collection of shoots for laboratory analyses: yes | né
Collection of sediment for laboratory analyses: yes / no

European Regional Development Fumnd
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ELSMOPEAR RN

Zone and sampling station: RALLYE (1K01unT -n7) Page: .=1.5
% Coverage Size of sampling units: transect 10 m
Haplicate K L i » it
C i D | i | #] C | o
€ = mtegories @ = ather species i=imtmrcnpt fem)
P = P, ofpanea 0 = Dead motie Miotiass
Cn = nodosa Wt = M g Ml
I = £ marira 53 = Spend B _—
In = T, nihid 5t = SionasfPebble:
R = Aok ——
Presence and density of Pinna nobilis *
o of alive individuals
1
2 i p il i B
. I L

* density is meacured eounting 3l individuals ancountered within & 1 m corridor tor both sidas of each af
three transects 10 m long and evaluating thelr status (desd or alive}

Euriasean Regonal Development Fumnd
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Field Data Sheets
RNP Dune Costiere

—
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CASPAS

EURCFEAN URICIH

WP 3.1 - Preliminary survey

Page: ... ....
Date: 1C0-0Y “01%Zone and sampling station: __%"'i - (E'.H'F DUNE .:umme‘)

Depth: &9 m

Coordinates: 4{;'4&1_52%}31 P - _*1?*31';5} A4 "
Coordinator: A S MON DO o
Operators: A EMONRS - BE.CHE oo = M COMIEATTAG

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): ‘oS DM ETL M .

= —_—

Seagrass: FOoS OOMRA OCEANICA
Other Seagrasses: . .
Meadow continuity: I no

Type of substrate: S ATy -

For Posidonia oceanica: Upper limit depth ....... / Lower limit depth: ..........

Presence of alien species: -
Algal blooms and filamentous algae: -~

Presence of Pinna nobilis:  yes l}{

Shoot density
Size of sampling units: 4{? x4 em

Replicate Mo of shoots Depth {m)

1 43 G4 )
. 4% | a&_ |

54 e — =
4 &2 _Ef.ﬂ N
5 & \ B }
6 34 66 o

Collection of shoots for laboratory anﬂnm:ﬂ! no
Collection of sediment for laboratory analyrnsw no

Furnpaan Ragional Developrment Fund



) diterrey

ﬂﬂl}f . Croatia
Zone and sampling station: 1“{ - A Page: 1_;1
% Coverage Size of sampling units: transect 10 m

Replicate 2 _ Replicate 3

|| 0 c - 0 c i 5]
P | o S 0 RG
as AED =i AAC
- ?ﬁ 126 P | 450
Shy i O A joY.a]
e E?E %‘t :-‘r%ﬁ? JB A Qoo
Sy HAD
¥ AQCO ? 4000
= calegories 0 = other species I = intercept fem)
P =P geeanics {0 = Doad matie Betrteds
Cno= , rociony B = Mud = —
Im=I. maring Sa = Sand ==
Zrn T nolbsl ::z-mwmm . ——

Presence and density of Pinna nobilis *
Ne of aiive Individuals
o

1

2 = /_7-/ — '7..«-"___
3 -~ 4&’

* density s measured counting all individuals encountered within & 1 m corridar tor both sides of sach of
three transects 10 m long and evaluating their stetes (dead or alfve)

European Reghtnal Developrment Fund
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SR AR LS

WP 3.1 - Preliminary survey
Fage: ’f.f?'

Date: {{ - 7¢(% Zone and sampling station: Z A - B {}’.NF BUNE r:ﬂ*mEt'LEl}
Depth: 6,3 m —

Coordinates: A0 AT B st - AV’ 31 24 42"
Coordinator: A LGS MOoNRo =
Operators: A DLSMONTS - E . CHECCHaW ~ M CONIE NTTAVE

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): PoSiDOpIETLM

Seagrass: POy Bopr A CLEAN I CA

Other Seagrasses: F

Meadow continuity: Mi‘ no

Type of substrate: 5 A i hyY - —

For Posidonia oceanica : Upper limit depth ....... [ Lower limit depth: ..........
Presence of alien species: -~ .
Algal blooms and filamentous algae: v o
Presence of Pinna nobilis:  yes | fe’

Shoot density
Size of sampling units: 40, x 4. em

Replicate Mo of shoots Depth (m)

1 £ |

z 38 | &3

E R &3 — .
B 24 6.6 -

5 Ad [ 3 o
6 4% & | -

Collaction of shoots for laboratory analyses: M'F no
Collection of sediment for laboratory analyses: ?,{F no

European Regional Development Fund
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3) il:aly Croatia

DR O ar wind 1w

Zone and sampling station: 1 "f_ ‘"% Page: E'J'2
% Coverage Size of sampling units: transect 10 m
| Replicate 2 [

C = catagories 0 = aiker species | & intwscagt [em)
P =P, coeanica O = Dead matée Motes: L = cAuLERPEA PROLEERA
€n = C. reclos i = Mud e =
Zm = 2. masing Sn = Sand Ty
In =T, poitsi St = Stones/Pabhles
R = Bock

Presence and density of Pinna nobilis *

1 —_— — -
2 N i —
3

" density i3 measured counting 28l Individuals encountered within 3 T m corrider far both sides of each ot
three transects 10 m long and evaluating their status (dead or alive)

Ewrnpean Regioul Developrmens Fund
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ELOFEAN LIWIH

.1 - Preliminary survey
WP 3.1 - Preliminary s f{l

Date: {-0% -7C4Y Zone and sampling station: 1"{ (f,'. E.ruP MUNE COV|ERE)
Depth: &6 M _—

Coordinates: A0 48! o4 &1 " ~_:'_1“'f'*3[11'1-.f,'j"_&‘“ B
Coordinator: A RASMONDD
Operators: A LCSMONDS - E . CHECCHAN = M . CONSE NTING

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): Yot DO g TEM

Seagrass: PO pon A CCEANICA o -
Other Seagrasses:
Meadow continuity: MI no

Type of substrate: SANNY
For Posidonia oceanica : Upper limit depth ....... / Lower limit depth: .........

—=

Presence of allen species: @~ »~
Algal blooms and filamentous algae: e === =
Presence of Pinna nobilis:  yes | g
Shoot density
Size of sampling unitn:‘i"i'.(;!. X ‘1:(.?. cm
Replicate Mo Df!‘hﬂﬂﬂ Depth (m)
2 48 | ¢4
3 o o U £S5 e
4 53 Gd
5 &4 £ S——
6 AR 4 -

Collection of shoots for laboratory analyses: ye& | no
Cellection of sediment for laboratory analyses: e

! no

Eurogaan Regional Development Fund
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[TLE L T

Zone and sampling station: _%_ ”( e C Page: zf?’
% Coverage Size of sampling units: transect 10 m
; 3 : Replicate 2
c i o C i 0 C | ]
v (o] Y Ao X, SO
_.s.gl__% Sh | mE0
b AQCC Y EEC
5, Fao
T 230
I Acce
C = categeries O = other species imisercept {om)
F=P. ocEanica O = Dead mathe Motes:
ion = L. nodeca M = Wi =
Im= I fanna i3 = Sand
n = nolel & & StoresfFebbles
A= Rack
Presence and density of Pinna nobilis *
(Replicate]
1
2 -
3

* density is measured counting 3l ingwviduals encountered within a 1 mocorrigor 1or both sides of each of

three transects 10 m long and evaluating their siatus |[dead or afive)

European Regional Dovelopmeni Fund
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S EAOE FURADPTAR LHIDN

WP 3.1 - Preliminary survey A 2

Date: A{Jﬁwann and sampling station: _‘L-, 2 ‘?"j& [RmP BUNE ﬂﬂ-ﬁ‘iEﬂE‘E
Depth: 1O

Coordinates: 4o 48" 00 o - 4y 25 0l W
Coordinator: AR ﬂ:f;mc.pj'hﬁ
Operators: B .UEMNOGNSS - E.crEconin =M. mﬂicmﬁﬂ

Habitat characterization and disturbance (potential pressures in the area and
signs of Impact): PoxmDop (ETUM

Seagrazs: Posa Do bUA t;:_g.‘EN\.C‘ﬁ .
Other Seagrasses:
Meadow continuity: I no

Type of substrate: SANDY
For Posidonia oceanica: Upper limit depth ....... [ Lower limit depth: ...

Presence of alien species: -~
Algal bloems and filamentous algae: o

Presence of Pinna nobilis:  yes | bg’

Size of sampling unlt:"jr{} x &C em

Replicate Mo of shoots Depth (m)
1 52 30
2 49 A
3 53 68 ——
4 =4 6q
5 4% %
2 45 &k

Collection of shoots for laboratory analyses: Mfi
Collection of sediment for laboratory andﬁuﬁm

Eurggsasns Ragional Dedvelopment Fund
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Italy - Croatia
Zone and sampling station: EZ -—,fl\ Page: E’JZ"
Coverage Size of sampling units: transect 10 m
Replicate 2
C C
5 Sk
B R0 D AOOC 3 GRS
EAC ) 350
[ ACCT P A0S
C o calegories 0 = othar rpecie i = imaercept fom)
=P sosanica [ = Dead motte Nobex!
[ T M = W L
Zma I masina 5a = S =
In= I padbe 5t = StonayPebhiey

LR

Presence and density of Pinna nobilis *
No of alive individuals No of dead individuals

i
I | — —
3

= density = messured counting all individuals encountered within 3 1 m corridor lor beth sides 6f gach of
three trangacts 10 m long and evaluating their status (desd or alive)

European Regional Development Fund
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CURCSEAR LN

WP 3.1 - Preliminary s
Page: ’.{.'2—

Date: A( -0 703 Zone and sampling station: Z 2B (Ene puve m‘.-."hE:-'LEH
Depth: 522

Coordinates: 0" 4%'C0 22 - 4731 24 38"
Coordinator: A . RS nON Do _ .
Operators: AR ISMMONDS = E CHpEockueny - M. QOANSEATIVG

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): PO Do ETLM

Seagrass: PRt o MM QCEANVE s

Other Seagrasses: =
Meadow continuity: ye< | no
Type of substrate: AR Ty

For Posidonia oceanica : Upper limit depth ....... [ Lower limit depth: .........

Presence of alien species: -
Algal blooms and filamentous algae: -~ 5
Presence of Pinna nobilis:  yes .I"ﬁﬁ/
Shoot density
Size of sampling units: 2.7 x 4‘@ em
Replicate Mo of shoots Depth im)
1 4 | A7 .
2 49 ) —
3 42 88 T —
4 45 W
5 44 0
6 4& R

Collection of shoots for laboratory analyses: f
Collection of sediment for laboratory analyses: f no

European Regional Developmant Fund
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FURDPEAY (IRIDH

Zone and sampling station: = 7 ~—E Page: ZJ'El"
% Coverage Size of sampling units: transect 10 m
Replicate 1 Replicate 2
C i o Cc i o C i O
X 40 r 30 P | 0O
Sk 30 D o
¥ AUC ¥ IiC
k3 Acoe | <P
C = cMtugaries 0 = other species i = intercept {tm)
FRAT G Ry Nowesi .7 = £AuLEd PA PROLFERA
Zm = £, marina 3a = Sard -
n = L noitel 51 = StonesPebhbles =
# = Nk =
Presence and density of Pinna nobilis *
No of dead individuals
1
, e —
: e e s

® density 5 mesdured counting all individuals encountered within @ I m corridar tor both sides of esch of

thrae transects 10 milong end evaluiting their status [dead or allve)

Eurnpean RBegions! Develogment Fund



HiLerrey
3‘} Italy - Croatia

ASPAS FURCITEAM LHIDN

P3.1- limi surve

e
Date: (0-0%-20% Zone and sampling station: 7 7 — < RWP buive CORTIERE
Depth: 1.2 A

Coordinates: _ 40 4870 43" - 41 '31'235,"

Coordinator: A RLSMONIS e
Operators: A QUSLONTS - €. (HECCHN ~ M. CONSENTING

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): DPoSiDOQwW IETLM .

Seagrass: POSboa (A QLT ANICA .
Other Seagrasses: .~

Meadow continuity: yes / no
Type of substrate: < ANTY

For Posidonla oceanica : Upper limit depth ....... / Lower limit depth: ..........

Presence of alien species: -
Algal bleoms and filamentous algae: Pl

Presence of Pinna nobilis:  yes | ne”

Size of sampling units: '40 x‘ﬂ'iQ cm
Replicate Mo of shoots Depth (m)

Collection of shoots for laboratory analyses: }g{r no
Collection of sediment for laboratory Hﬂﬂlﬂﬂw no

Eurapean Regicnal Developrent Fund



viterrey
! [!:ﬁlg _—__-:matia

ST ENh Ol

Lone and sampling station: E E, g C Page: "ZJ?'
% Coverage Size of sampling units: transect 10 m
C 5 i - o] [~ i (o] C i o o]
= A= j P 240  d
%A % Sk Sio Sk E
SKES P €30 P 520
S o P S4e E I2o
I oo S 54 240
D A3 ¥ 255
_g' 440 Sk | 4000
'3. .EG
¥ T
I 1400
€ = codmparies 0 = gthar species | =inbercept [omj
B =P, geaanica 0= Depd mobie Hobes;
et s
:In“-_L'uw 5t = Soned/Pebbies —— —
R= Rock —

Presence and density of Pinna nobilis *
Mo of alive individuals No of dead individuals

!
r:

3

* dansity Is measured counting all individuaks enssuntered within 8 1 m earridor for both sides ot each of
ihree transects 10 m long and svaluating their stamnus (dosd or allve)

Eurppean Regenal Development Fund



iterrey
|tﬂ|jl" Cruatia

FUEDALAN HRIDN

WP 3.1 - Preliminary survey
Page: ’/[Ja'

Date: .{0-C% -1044 Zone and sampling station: =3 —ﬁ {EME DunE m‘ﬁ"'EflE%}
Depth: 25 m

Coordinates: 40'48' coad" - 43°3)'24, 83"
Coordinator: AL BAOS MONDD =
Operators: A ASMONDS - E-tHECC N — M. ConiENTING

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): _HOS hor LE TLM

Seagrass: Dosaporils OCEAMICA
Other Seagrasses: o

Meadow continuity: yes thd-:
Type of substrate: S A MDY
For Posidonla oceanica : Upper limit depth ....... / Lower limit depth: ..........
Presence of alien species: - -
Algal blooms and filamentous algae: e
Presence of Pinna nobilis:  yes |t
Shoot density
Size of sampling units: :'-:'i{:;.' M E‘%Q &em
Replicate No of shoots Depth [m) Notes
1 49
2 54 34
3 €D _%L -
3 44 1 83
5 . Bi 53
6 o4

Collection of shoots for laboratory lﬂnly:n:)g_ﬂ no
Collection of sediment for laboratory anal;ﬁu:H:.f no

Furopaean Regional Devopment Fund



) iterrey

ltaly - Croatia

SaS P PLNCEE kR LR

Zone and sampling station: % '3;. ~ /ﬁh Page: 2..r?"
over Size of sampling units: transect 10 m

Replicate 2

C : 0 C i 5) 8 i 0_
=a | 8o Sa | HO Sh | A40
¥ A4 P AAD il 200
A 220 Sh | ACC SA 460
v 440 F SRC
=t | ACOG Sae | ACCO
€= catngaries 0 = ather species | = intercegt [em)
P = P peaEnica 0 = Desd maite Primy:
e = . recxons M = hud =
ImsZ marina %a = Sand = e
In =2 nottei 5t = Stanes/Pebbies —_— —_—
R = Bock

Presence and density of Pinna nobilis *
Replicate| No of alive individuals

1
2

3

* density is measured counting all individuals encountered within 8 1 m corridor for both sides of each of
three transects 10m long and evaluating their status (desd or alive]

European Regional Develnprment Fund



HiLerrey

ftaly - Croatia
WP 3.1 - Preliminary surve :
A L
Page: .........
Date: A0-0% 7049 Zone and sampling station: 7 =~ (RuP bune :EIIWE"FE\J
Depth: 4.2 m .
Coordinates: 40'44' 00 1" - 47 "24'24 AC "
Coordinator: .t '[?_L"EMLNhﬂ:: .
Operators: A USMONTDS - E.CRECCHIN = M CGNIENTIAD

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): PO RO i IETUM

Seagrass: Vgs(boowis CCEANICA
Other Seagrasses: -

Meadow continuity: yes .fj,’l":

Type of substrate: S AwWDY

For Posidonia oceanica: Upper limit depth ....... / Lower limit depth: ..........

Presence of alien species: el
Algal blooms and filamentous algae:

Presence of Pinna nobilis : war){

Shoot density
Size of sampling units: ‘ﬂI{J.' X ‘:1:";' cm
Replicate Mo of shoots Depth (m)

1 L x2- |

2 & 4 ;f

3 Ce 572

4 50 80

—" .. 84

6 S 84 B -

Collection of shoots for laboratory analyses: M‘ ne
Collection of sediment for laboratory analyses: yeg / no

Eurapean Regional (evelopment Fund



| ierrey
) Ital_!.r 4 Croatia

ELMOFEAR LR

Zone and sampling station: E% - % Page: EJ?:
% Coverage Size of sampling units: transect 10 m

‘Roplicate 1 Replicate 2
i o

|G . 0 C i 0
SA ) Sk 4000 SA R0
1 Fo + A
Sh A 26
450
A $40
£ ACLO
C= categanies 0 = obher spedies | = Interoemt [om)

"résence and dens : 3 MORIIIS
[Repicate No of dead individuals

* density is measured mua all indh.ri-u:ars encounterad mln alrm corridar tor both sldes ot each of
three transects 10 m long and evaluating their status (dead or alive)

Euvropean Repsenal Developrmen Fund



HiLerrey
oty Crosta

FUROFE R (W iOH

WP 3.1 - Preliminary survey A2

P.ﬂ'&-l- lI'-I-JF B
Date: . g-0% -10{%Zone and sampling station: ?_'5 C [@NP DuNE c.nmﬁm;}

Depth: X A m o | B
Coordinates; 49°4% o 82" ~ 43173423 43"

Coordinator: A hSMr:JMfﬁJ::
Operators: AALSMR NG - € creccin - M coVENTING

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): VUi PO L E TN

Seagrass: VPosthopi'A ©CEAN A
Other Seagrasses: -

Meadow continuity: yes r:r}(

Type of substrate: 3aAN DY — .

For Posidonia oceanica . Upper limit depth ....... / Lower limit depth: ..........

Presence of alien species: <
Algal blooms and filamentous algae: &

Presence of Pinna nobilis:  yes | g

Shoot density

Size of sampling units: 49 x 48 em
No of shoots Depth (m)

Replicate

1 _ 5 A
2 64 & 0

3 €4 44 |

4 =4 e | B
3 R4 18

b [ Hﬁ:' |

Collection of shoots for laboratory IHIHIHM ne
Collection of sediment for laboratory Inllﬂil‘_ﬂg no

Euragean Regional Developament Fund



L aiLerrey
/ ltaly - Croatia

R AN

Zone and sampling station: 2 5 - C Page: EJE'
Coverage Size of sampling units: transect 10 m
} Replicate 2
C L ) I'__': I O C i (8]
¥y T 20 P [ 4o ¥ | %o
5S4 4725 A ZHo Sa 80
544G £ CTe) ¥ ASQ
A QTQ f 93¢ S G40
g R4 GO A0
Sk ACCC Sh 15¢ Sa Edc
S AL | Ao
€ = categories 0 = gther spedes | = intereapt femj
F =P, cceanica D= Dz e Holes:
L = £, nodosa M & Bud =
Zm = I, marina S = Sand — = —
in= I molel 5t = StonewPebbhes
- - ==
Presence and density of Pinna nobilis *
N of alive individials No of dead individuals
I
: = e —
. -

* dunsity s measured counting &l individuals encounterad within a 1 m comidor for both sides of each of
three trandects 10 m long and evaluating thelr status [dead or alive]

European Reglonal Develogment Fund



Italy Croatia

CASPAS

!> diLerrey

REOER AN Uy

ﬂ"_ﬁ-‘h.ew_w
Page: ". A Z

Date: {¢-c4-Tcv® Zone and sampling station: EAM%E l::amﬁ- hUNE r;-:_.w..:mﬂ
Depth: _}lﬁ_ M

Coordinates: 40°4%700 08" - AT 34723 95"
Coordinator: _ﬁ IS IAG p N0
Operators: A MNO - ELHECCHUN — M CON [ENTING

Habitat characterization and disturbance (potential pressures in the area and
signs of impact): [P0 § BOoA ETUM

Seagrass: FPoiibowik CCEANICA
Other Seagrasses: il

Meadow continuity: yes [ no

Type of substrate: CAMNBY

For Posidonia oceanica : Upper limit depth ....... [ Lower limit depth: ..........

Presence of alien species:
Algal blooms and filamentous algae: -
Presence of Pinna nobilis:  yes |ihg
Shoot density
Size of sampling units: ...... Q|
Replicate Mo of shoots Depth (m) Nates
1 -
2
3 —
4
5 o —
E _——

Gollection of shoots for laboratory analyses: yes / Al
Collection of sediment for laboratory analyses: yes | bg”

Europaan Regional Development Fund



| uerrey
! Italy - Croatia

EUMOPCAN LHON

Zone and sampling station: & AUSE (NP bune COMENE) Page: L&
% Coverage Size of sampling units: transect 10 m

Replicate 2

€= catupgariey 0 = cither species I & inkenoept [omj

F s P ocganica © = Dwad mate Hotes;

Citm £, Fndinia B = Mud

Im= I, maring Sa = Sand

¥n=Z noitel 5t = Sipnes/Pabbies = == — e

B = Risth

Presence and density of Pinna nobilis *

No of alive individuals No of dead individuals:
1 .
F )
3

* density is measured counting all individuals encountered within a 1. m corridor for both sides af each of
three transects 10 m lang and evaluating their status (dead or alive]

Europaan Regional Develspment Fund



» ilerreyg

Italy - Croatia
SASPAS " mmopman o

Laboratory Data Sheets

Monfalcone (Bay of Panzano)

European Reglonal Development Fund



L unerrey
Iitaly - Croatia

UNMOPEAR UNION

Zone and sampling station: Monfalcone - Z1A

Seagrass: Cymdocea nodosa Page: 1/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
1 5,5 11,5 0,20 0
1 5,5 10,6 0,20 0
1 5,5 7.3 0,15 1
1 5,5 4,9 0,20 0
2 5,0 11,7 0,20 0
2 5,0 8,4 0,20 0
2 5,0 5,0 0,20 0
3 5,0 10,4 0,20 0
3 5,0 9,2 0,15 0
3 5,0 7.1 0,15 0
4 5,5 11,4 0,20 0
4 5,5 9,9 0,20 0
4 5,5 5,9 0,20 0
4 5,5 0,9 0,15 0
5 6,3 14,0 0,15 1
5 6,3 5,9 0,15 0
6 8,0 12,4 0,20 0
6 8,0 12,2 0,20 0
6 8,0 7.3 0,20 0
7 4,5 12,1 0,15 0
7 4,5 11,7 0,15 0
7 4,5 3,7 0,15 0
8 6,5 14,0 0,20 0
8 6,5 10,2 0,15 0
———

European Regional Development Fund



HILSTIITYy
Iitaly - Croatia

Zone and sampling station: Monfalcone - Z1A

Seagrass: Cymdocea nodosa Page: 2/3
Lea:cs:]()eath Length (cm) Width (cm) Necrosis (%)
8 6,5 2,6 0,15 0
9 6,3 14,2 0,20 0
9 6,3 13,9 0,15 0
9 6,3 8,8 0,15 0
10 7,0 13,1 0,20 0
10 7,0 10,8 0,20 0
10 7,0 10,2 0,20 0
11 4,5 10,4 0,15 0
11 4,5 5,4 0,15 0
11 4,5 4,7 0,15 0
12 7,0 17,7 0,20 0
12 7,0 12,4 0,20 0
12 7,0 11,0 0,15 0
13 6,5 13,6 0,15 0
13 6,5 11,4 0,15 0
13 6,5 6,9 0,15 0
14 5,5 11,9 0,15 0
14 5,5 9,3 0,20 0
14 5,5 4,0 0,15 0
15 6,0 11,5 0,15 1
15 6,0 11,3 0,15 1
16 4,5 15,8 0,20 0
16 4,5 15,4 0,20 0
16 4,5 11,9 0,20 0
S —

European Regional Development Fund



L unerrey
Iitaly - Croatia

UNMOPEAR UNION

Zone and sampling station: Monfalcone - Z1A

Seagrass: Cymdocea nodosa Page: 3/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)

17 4,0 12,7 0,20 0

17 4,0 9,4 0,20 0

17 4,0 1,3 0,20 0

18 3,0 10,2 0,15 1

18 3,0 4,9 0,15 0

18 3,0 3,6 0,15 0

18 3,0 1,2 0,15 0

19 6,0 12,4 0,15 0

19 6,0 10,3 0,15 0

19 6,0 8,3 0,15 0

20 5,0 12,7 0,20 0

20 5,0 10,3 0,20 0

20 5,0 2,5 0,20 0
Note:

———

European Regional Development Fund



HILSTIITYy
Iitaly - Croatia

NOPEAN |

Zone and sampling station: Monfalcone - Z1B

Seagrass: Cymdocea nodosa

Page: 1/3

Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
1 50 13,1 0,15 1
1 5,0 8,7 0,15 0
1 5,0 24 0,15 0
1 5,0 0,7 0,15 0
2 2,5 7,3 0,25 0
2 2,5 6,0 0,25 0
2 2,5 31 0,20 0
2 25 1,0 0,20 0
3 4,0 8,7 0,20 0
3 4,0 7,3 0,20 1
3 4,0 3,2 0,20 0
4 2,0 6,5 0,20 0
4 2,0 5,7 0,25 0
4 2,0 2,0 0,20 0
5 2,5 5,2 0,15 1
5 25 3,1 0,20 0
6 5,0 6,2 0,15 1
6 5,0 5,0 0,15 0
7 6,0 13,5 0,20 0
7 6,0 54 0,15 1
7 6,0 51 0,15 0
8 4,0 9,6 0,15 0
8 4,0 7,4 0,15 1
8 4,0 6,0 0,15 0

e —

European Regional Development Fund




HILSTIITYy
Iitaly - Croatia

NOPEAN |

Zone and sampling station: Monfalcone - Z1B

Seagrass: Cymdocea nodosa

Page: 2/3

Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
9 3,0 7,8 0,20 0
9 3,0 4,3 0,25 0
9 3,0 0,5 0,20 0
10 5,0 8,6 0,20 0
10 5,0 7,3 0,20 0
10 5,0 5,8 0,20 0
10 5,0 3,3 0,20 0
11 2,5 6,5 0,15 0
11 2,5 5,8 0,15 0
11 2,5 34 0,15 0
12 6,0 10,2 0,20 0
12 6,0 8,8 0,20 5
12 6,0 4,9 0,20 0
13 3,0 7,3 0,15 0
13 3,0 5,2 0,15 0
14 3,0 7,0 0,15 0
14 3,0 4,9 0,15 0
14 3,0 1,8 0,15 0
15 3,5 8,9 0,15 0
15 35 4,2 0,15 0
15 3,5 1,7 0,15 0
16 3,0 7,3 0,15 0
16 3,0 6,8 0,15 0
16 3,0 4,0 0,15 0

e —

European Regional Development Fund




HILSTIITYy
Iitaly - Croatia

NOPEAR LNION

Zone and sampling station: Monfalcone - Z1B

Seagrass: Cymdocea nodosa Page: 3/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
17 5,0 8,8 0,20 5
17 5,0 5,4 0,20 5
17 5,0 2,3 0,20 0
18 3,0 8,0 0,20 1
18 3,0 5,9 0,20 1
18 3,0 5,5 0,20 0
18 3,0 0,6 0,20 0
19 4,0 8,3 0,15 0
19 4,0 6,8 0,15 0
20 4,5 9,3 0,20 1
20 4,5 7,0 0,15 1

Note:

A —

European Regional Development Fund
5



L nerrey
{ Italy - Croatia

EUMOPEAN LNION

Zone and sampling station: Monfalcone - Z1C
Seagrass: no seagrasses Page: 1/1

Leaf sheath

Length (cm) Width (cm) Necrosis (%)
(cm)

Note:

European Regional Development Fund



HILSTIITYy
Iitaly - Croatia

NOPEAN |

Zone and sampling station: Monfalcone - Z2A

Seagrass: Zostera noltei

Page: 1/3

Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
1 2,0 7,8 0,1 0
1 2,0 5,0 0,1 0
1 2,0 4,7 0,1 1
2 1,7 9,9 0,1 0
2 1,7 8,4 0,1 0
2 1,7 8,2 0,1 0
3 1,7 7,1 0,1 0
3 1,7 6,3 0,1 0
3 1,7 4.9 0,1 0
4 2,0 9,8 0,1 0
4 2,0 7,4 0,1 0
4 2,0 4,2 0,1 0
5 1,5 6,9 0,1 0
5 15 5,9 0,1 0
5 1,5 2,5 0,1 0
6 1,8 6,4 0,1 0
6 1,8 5,5 0,1 0
6 1,8 4,2 0,1 0
7 1,6 6,7 0,1 1
7 1,6 5,2 0,1 0
7 1.6 4,7 0,1 0
8 1,8 5,3 0,1 0
8 1,8 4.7 0,1 0
8 1,8 35 0,1 0

A —

European Regional Development Fund
5




HILSTIITYy
Iitaly - Croatia

Zone and sampling station: Monfalcone - Z2A

Seagrass: Zostera noltei Page: 2/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
9 1,5 73 0,1 0
9 1,5 5,4 0,1 0
9 1,5 38 0,1 0
10 2,0 7,0 0,1 1
10 2,0 5,8 0,1 0
11 1,8 8 0,1 1
11 1,8 33 0,1 0
12 1,8 10,1 0,1 0
12 1,8 6,2 0,1 0
12 1,8 1,2 0,1 0
13 1,6 8 0,1 0
13 1,6 5,5 0,1 0
13 1,6 3.2 0,1 0
14 1,6 8,4 0,1 1
14 1,6 5 0,1 1
14 1,6 1,6 0,1 0
15 1,8 7,9 0,1 0
15 1,8 6,2 0,1 0
15 1,8 3 0,1 0
16 1,9 7,5 0,1 0
16 1,9 5 0,1 0
17 1,5 7,2 0,1 1
17 1,5 6,1 0,1 0
18 2 5,2 0,1 0
S —

European Regional Development Fund



L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Monfalcone - Z2A

Seagrass: Zostera noltei Page: 3/3
Lea:;:()eath Length (cm) Width (cm) Necrosis (%)

18 2 4.1 0,1 0

18 2 2 0,1 0

19 1,5 8,1 0,1 1

19 1,5 6,2 0,1 0

19 15 31 0,1 0

20 1,5 7,0 0,1 1

20 15 6,2 0,1 0

20 1,5 1,8 0,1 0
Note:

—oo, ‘2,
——

European Regional Development Fund
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HILSTIITYy
Iitaly - Croatia

PEAN |

Zone and sampling station: Monfalcone - Z2B

Seagrass: Zostera noltei Page: 1/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
1 6,0 11,6 0,20 0
1 6,0 7,0 0,20 0
1 6,0 1,5 0,20 0
2 9 5,5 0,20 0
2 9 1,9 0,20 0
3 7,5 8,8 0,20 0
3 7,5 5,8 0,20 5
3 7,5 5,0 0,15 0
4 7,0 9,3 0,20 0
4 7,0 5,8 0,20 0
4 7,0 5,6 0,20 1
5 6,5 14,5 0,15 0
5 6,5 8,9 0,15 0
6 5,0 9,9 0,20 1
6 5,0 6,3 0,15 1
6 5,0 5,2 0,15 0
7 4,5 16,2 0,15 0
7 4,5 5,2 0,15 0
8 5,5 11,6 0,20 1
8 5,5 4,3 0,20 0
9 6,0 5,5 0,15 0
9 6,0 3,2 0,15 0
10 5,0 10,5 0,20 1
10 5,0 7.8 0,20 1
S —

pean Regional Development Fund




HILSTIITYy

Iitaly - Croatia

NOPEAN |

Zone and sampling station: Monfalcone - Z2B

Seagrass: Zostera noltei

Page: 2/3

Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
11 7,0 10,8 0,20 0
11 7,0 6,8 0,20 0
11 7,0 4,6 0,20 0
12 5,5 7,4 0,15 0
12 5,5 3,9 0,20 0
13 4,5 15,3 0,20 0
13 4,5 10,7 0,20 0
13 4,5 4,6 0,20 0
14 6,0 8,3 0,20 0
14 6,0 54 0,20 0
14 6,0 1,6 0,20 0
15 7,5 14,1 0,20 1
15 7,5 10,7 0,20 1
15 7,5 7,2 0,20 1
16 7,0 8,4 0,20 0
16 7,0 4,6 0,15 0
16 7,0 4,0 0,15 1
17 2,5 6,0 0,20 0
17 2,5 5,8 0,20 0
17 2,5 4,9 0,20 0
17 2,5 1,8 0,20 0
18 7,0 10,8 0,15 0
18 7,0 3,8 0,15 0
18 7,0 0,4 0,15 0

A —

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNMOPEAN |

Zone and sampling station: Monfalcone - Z2B

Seagrass: Zostera noltei Page: 3/3
Leaf sheath
Length (cm) Width (cm) Necrosis (%)
(cm)
19 5,0 10,7 0,15 0
19 5,0 4,0 0,15 0
20 5,0 9,7 0,20 0
20 5,0 6,0 0,20 0
20 5,0 5,0 0,20 0
Note:
e ———

European Regional Development Fund
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HILSTIITYy
Iitaly - Croatia

Zone and sampling station: Monfalcone - Z2C

Seagrass: Zostera noltei Page: 1/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
1 6,0 16,6 0,30 1
1 6,0 10,2 0,30 1
1 6,0 1 0,30 1
2 7,5 20,6 0,30 5
2 7,5 11,2 0,30 2
2 7,5 3,5 0,30 0
3 8,5 18,5 0,30 5
3 8,5 9,2 0,30 1
3 8,5 3,4 0,30 1
4 6,5 14,9 0,25 1
4 6,5 9 0,25 1
5 9,0 20,6 0,3 5
5 9,0 14 0,3 5
5 9,0 1,2 0,3 1
6 6,5 24,6 0,30 5
6 6,5 10,1 0,3 1
6 6,5 5,9 0,3 0
7 6,0 17,2 0,25 0
7 6,0 8 0,25 0
8 8,0 16,5 0,25 1
8 8,0 10 0,25 1
8 8,0 1,8 0,25 0
9 7,0 12,5 0,25 2
9 7,0 7 0,25 0
S —

European Regional Development Fund



HILSTIITYy

Iitaly - Croatia

NOPEAN |

Zone and sampling station: Monfalcone - Z2C

Seagrass: Zostera noltei

Page: 2/3

Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
10 9,0 18,9 0,30 5
10 9,0 11,3 0,30 1
10 9,0 5,5 0,30 0
11 5,5 14,5 0,25 1
11 55 54 0,25 0
12 6 15,2 0,25 0
12 6 8 0,25 0
13 7,5 21,2 0,30 5
13 7,5 18 0,30 2
13 7,5 14,2 0,30 1
13 7,5 11 0,30 0
14 8,0 15,4 0,25 2
14 8,0 11 0,25 2
14 8,0 9 0,25 0
15 6,5 19 0,30 5
15 6,5 10,3 0,30 0
15 6,5 7,3 0,30 0
16 7,0 15,5 0,30 5
16 7,0 11,2 0,3 2
16 7,0 0,5 0,3 0
17 5 15,5 0,30 5
17 5 11,2 0,30 2
17 5 3 0,30 0
18 7,5 12,3 0,25 1

e —

European Regional Development Fund




HILSTIITYy
Iitaly - Croatia

Zone and sampling station: Monfalcone - Z2C

Seagrass: Zostera noltei Page: 3/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
18 7,5 4 0,25 0
19 6,0 15,6 0,25 1
19 6,0 9,0 0,25 0
20 8,0 18,5 0,30 2
20 8,0 12,3 0,30 2
20 8,0 7,0 0,30 0
Note:
—

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNMOPEAN |

Zone and sampling station: Monfalcone - Z3A

Seagrass: Zostera marina Page: 1/4
Lea:::)eath Length (cm) Width (cm) Necrosis (%)
1 12,9 44,2 0,45 5
1 12,9 32,2 0,45 2
1 12,9 30,1 0,45 0
1 12,9 29,8 0,45 0
2 12,6 43,5 0,5 1
2 12,6 38,8 0,5 1
2 12,6 37,6 0,5 2
2 12,6 23,3 0,5 3
2 12,6 15,1 0,5 0
3 9,4 37,5 0,4 1
3 9,4 34,2 0,4 0
3 9,4 29,2 0,4 1
3 9,4 17,2 0,4 0
4 9,6 37,7 0,45 1
4 9,6 36,9 0,45 0
4 9,6 31,3 0,45 5
4 9,6 30 0,4 0
4 9,6 4,9 0,4 0
5 10 37,3 0,4 0
5 10 35,6 0,4 3
5 10 32,3 0,4 0
5 10 16,6 0,4 5
5 10 6,2 0,4 0
6 8,8 37,6 0,4 0
—

European Regional Development Fund
3



L anerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Monfalcone - Z3A

Seagrass: Zostera marina Page: 2/4
Lea:::)eath Length (cm) Width (cm) Necrosis (%)
6 8,8 33,7 0,4 2
6 8,8 24,9 0,35 5
6 8,8 19,5 0,4 0
7 8,2 32,2 0,35 1
7 8,2 27,7 0,35 0
7 8,2 17,2 0,35 0
8 9,7 34,8 0,45 0
8 9,7 29,6 0,45 0
8 9,7 27,6 0,45 0
8 9,7 18,9 0,45 5
8 9,7 8,2 0,4 0
9 8,7 26,6 0,4 0
9 8,7 21,6 0,4 2
9 8,7 19,1 0,4 0
9 8,7 14,4 0,4 1
10 9,2 38,3 0,5 1
10 9,2 36,8 0,5 1
10 9,2 28,7 0,5 2
10 9,2 17,3 0,5 0
11 13,2 48,4 0,5 0
11 13,2 44,5 0,5 1
11 13,2 44,3 0,5 3
11 13,2 40 0,5 7
11 13,2 26,8 0,5 0
—
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L anerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Monfalcone - Z3A

Seagrass: Zostera marina Page: 3/4
Lea:::)eath Length (cm) Width (cm) Necrosis (%)

11 13,2 33 0,45 0
12 13,9 44,4 0,5 0
12 13,9 38,8 0,5 1
12 13,9 36,7 0,5 0
12 13,9 34,5 0,5 3
12 13,9 14,7 0,5 0
13 9,2 22,9 0,4 0
13 9,2 21 0,4 0
13 9,2 17,1 0,4 0
13 9,2 8,6 0,4 1
13 9,2 7.3 0,4 0
14 12 43,2 0,5 2
14 12 41,9 0,5 0
14 12 33,5 0,5 1
14 12 20,8 0,5 3
14 12 18 0,5 0
15 10,2 31,2 0,4 1
15 10,2 28,5 0,4 0
15 10,2 19,2 0,4 1
15 10,2 17,8 0,4 0
15 10,2 12,3 0,4 5
16 12,9 43 0,5 1
16 12,9 39,5 0,5 0
16 12,9 35,1 0,5 3

=

S —

European Regional Development Fund



L unerrey
Iitaly - Croatia

EUNMOPEAN |

Zone and sampling station: Monfalcone - Z3A

Seagrass: Zostera marina Page: 4/4
Lea:;:()eath Length (cm) Width (cm) Necrosis (%)
16 12,9 30,4 0,5 0
16 12,9 21 0,5 5
16 12,9 29 0,3 0
17 9,9 34,6 0,4 0
17 9,9 21,8 0,4 2
17 9,9 15,9 0,4 2
17 9,9 10,6 0,4 2
17 9,9 10,4 0,4 0
18 7,6 21 0,4 0
18 7,6 18,1 0,4 0
18 7,6 16,1 0,4 0
18 7,6 13,2 0,4 0
18 7,6 1,2 0,35 0
19 9,6 30,3 0,4 1
19 9,6 28,8 0,4 1
19 9,6 22,7 0,4 1
19 9,6 15,6 0,4 3
19 9,6 11,9 0,4 0
20 11,5 39,3 0,5 1
20 11,5 36,9 0,5 2
20 11,5 35,9 0,5 1
20 11,5 30,1 0,5 5
20 11,5 18,1 0,5 0
Note:
—

European Regional Development Fund
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HILSTIITYy
Iitaly - Croatia

NOPEAR LNION

Zone and sampling station: Monfalcone - Z3B

Seagrass: Cymodocea nodosa Page: 1/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
1 73 20,4 0,3 1
1 7.3 20,3 0,3 0
1 73 11,6 0,25 2
2 7,6 18,6 0,25 1
2 7,6 73 0,2 1
2 7,6 2 0,2 0
3 7,2 13,2 0,25 2
3 7.2 5 0,2 0
4 7.4 14,4 0,2 1
4 7.4 12,2 0,15 1
4 7.4 7,5 0,2 1
5 5,3 13,3 0,2 1
5 53 12,2 0,2 0
5 5,3 1,6 0,2 0
6 5,6 10,7 0,15 1
6 5,6 5,8 0,2 0
6 5,6 4,6 0,15 1
7 6 11 0,2 0
7 6 9,4 0,2 1
8 4,8 15 0,15 1
8 4,8 13 0,2 1
8 4,8 6,3 0,15 1
8 4,8 2,5 0,15 0
9 7.2 22,1 0,2 1

e —
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HILSTIITYy
Iitaly - Croatia

NOPEAN |

Zone and sampling station: Monfalcone - Z3B

Seagrass: Cymodocea nodosa

Page: 2/3

Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
9 7,2 14,3 0,2 1
9 7,2 4,5 0,2 0
10 9 23,1 0,2 3
10 9 19,6 0,2 1
10 9 3,6 0,2 0
11 8,7 19,8 0,2 2
11 8,7 13,3 0,2 1
11 8,7 1,4 0,15 0
12 7,8 17,1 0,15 1
12 7,8 13,8 0,15 1
12 7,8 4.9 0,15 0
13 5,2 21,3 0,2 1
13 5,2 17,4 0,2 1
14 10,5 20,5 0,2 0
14 10,5 194 0,2 1
14 10,5 16,1 0,2 1
15 7,6 19,2 0,2 1
15 7,6 18 0,2 1
15 7,6 2,6 0,15 0
16 51 19,2 0,2 3
16 51 151 0,2 1
16 51 1,8 0,15 0
17 3,3 24,6 0,2 0
17 3,3 11,8 0,2 0

e —
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HILSTIITYy
Iitaly - Croatia

NOPEAN |

Zone and sampling station: Monfalcone - Z3B

Seagrass: Cymodocea nodosa Page: 3/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
18 3,6 12,6 0,2 1
18 3,6 7.8 0,15 0
18 3,6 7,5 0,15 1
19 8,9 16,9 0,15 1
19 8,9 15,6 0,2 1
19 8,9 2,8 0,15 0
20 7.3 11,6 0,15 1
20 7.3 9,4 0,15 0
Note:
A —
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HILSTIITYy
Iitaly - Croatia

NOPEAR LNION

Zone and sampling station: Monfalcone - Z3C

Seagrass: Cymodocea nodosa Page: 1/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
1 10,5 27,1 0,3 5
1 10,5 24,1 0,3 2
1 10,5 15,1 0,3 0
2 8 24 0,3 2
2 8 13,8 0,3 2
2 8 6,6 0,3 0
3 8,5 22 0,25 5
3 8,5 18,1 0,25 2
3 8,5 3,6 0,25 0
4 9 23,7 0,3 2
4 9 17,5 0,3 0
5 7,5 21,4 0,25 1
5 7,5 22,1 0,25 0
5 7,5 14,5 0,25 0
6 7 20 0,25 5
6 7 14,8 0,25 2
6 7 6,5 0,25 0
7 8 21,5 0,25 1
7 8 5 0,25 0
8 7,5 21 0,15 1
8 7,5 13,7 0,15 1
8 7,5 6 0,15 0
9 8 23,6 0,3 5
9 8 16,8 0,3 5

e —
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HILSTIITYy
Iitaly - Croatia

NOPEAN |

Zone and sampling station: Monfalcone - Z3C

Seagrass: Cymodocea nodosa Page: 2/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
9 8 11,5 0,3 2
9 8 8,1 0,3 0
10 9 21 0,25 2
10 9 12,9 0,25 2
10 9 7 0,25 1
11 10 22,1 0,25 5
11 10 17,7 0,25 1
11 10 10,5 0,25 0
12 9 18 0,25 5
12 9 13,7 0,25 1
12 9 10,4 0,25 0
13 8 21,1 0,25 2
13 8 12,9 0,25 0
14 9 23 0,25 2
14 9 17 0,25 1
14 9 10,9 0,25 0
15 6,5 21,5 0,15 2
15 6,5 13,8 0,15 0
16 7,5 21,6 0,3 5
16 7,5 17,8 0,3 5
16 7,5 6,6 0,3 0
17 6,5 20 0,25 2
17 6,5 13,5 0,25 0
17 6,5 8 0,25 0

e —
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HILSTIITYy
Iitaly - Croatia

NOPEAN |

Zone and sampling station: Monfalcone - Z3C

Seagrass: Cymodocea nodosa Page: 3/3
Lea:cs::)eath Length (cm) Width (cm) Necrosis (%)
18 6 16,5 0,25 1
18 6 13,7 0,25 0
18 6 10,5 0,25 1
19 8,5 19,8 0,2 1
19 8,5 13,2 0,2 1
19 8,5 11,2 0,2 0
20 6 16 0,2 2
20 6 12,2 0,2 0
Note:
—

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Kornati NP - Z1A Page: 1/2
Seagrass: Posidonia oceanica

Length Width non-ph. |\ i %) Leaf base | Length Width | Necrosis | . / no +
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
1 438 0,8 2,4 0 *
1 29,1 0,8 2,8 0 "
1 38,2 0,8 1,9 0 *
1 2,2 33,2 0,9 5 +
1 2,5 24,2 0,9 10 -
1 2,8 26,8 0,9 60 -
2 2,1 0,6 2,1 0 *
2 6,5 07 3,2 0 "
2 23,8 0,8 2,7 0 *
2 9,2 08 2.1 0 "
2 10,2 0,8 2,2 0 *
2 31,7 0,9 2 0 "
2 21,8 0,9 1,2 0 *
) 3,1 21,8 0,9 30 -
5 3,4 11,8 0,9 20 -
’ 3,1 19,7 0,9 30 -
- 2,9 29,7 0,9 10 +
3 37,7 08 11 0 "
3 24,2 0,8 2 10 i
3 30,7 0,9 3,7 20 "
3 2,8 28,1 0,9 40 -
3 2,9 11,5 0,9 40 -
4 3 07 3 0 "
4 50,3 08 23 50 -
e —
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HILSTIITYy

Iitaly - Croatia

NOPEAR LNION

Zone and sampling station: Kornati NP - Z1A Page: 2/2
Seagrass: Posidonia oceanica
| T [ e | ecrosis ey [ F7T s [ engR B RS i/ o

4 43,1 0,9 2 5 +
4 2,5 36,1 0,9 20 +
4 3,2 17,7 0,9 50 -
5 42,7 0,9 2 20 +
5 15,5 0,9 2,1 0 +
5 48,7 0,9 1,8 0 +
5 31 18,3 0,9 10 +
5 3,2 6,8 0,9 5 -
6 8,8 0,9 1,5 0 +
6 34,7 0,9 1,6 20 +
6 27,8 6,9 1,5 0 +
6 2,3 25,2 0,9 25 -
6 2,4 16,1 0,9 60 -

(* non-photosynthetic tissue)

Note:

European Regional Development Fund
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L anerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Kornati NP - Z1B Page: 1/2
Seagrass: Posidonia oceanica

Length Width non-ph. , Leaf base | Length Width Necrosis | .
(cm) (cm) (cm) * Necrosis (%) (cm) (cm) (cm) (%) si-/no+
1 1,8 0,8 1,8 0 +
1 2,8 0,9 2,5 0 +
1 23,8 0,9 2,4 0 +
1 1,5 44,3 0,8 0 +
1 3 36,1 0,9 0 +
1 3 12,3 0,9 5 -
1 3,8 20,3 0,9 0 +
1 3,9 18,2 0,9 10 -
2 1 0,6 1 0 +
2 6,2 0,8 3,1 0 +
2 31,2 0,8 2,4 0 +
2 48,3 0,8 2,5 0 +
2 2,5 50,2 0,9 10 +
2 3,2 41,3 0,9 10 -
2 3,4 26,3 0,9 20 -
2 3,2 22,4 0,9 30 +
3 0,8 0,6 0,8 0 +
3 15,2 0,8 2,8 0 +
3 37,8 0,9 3 0 +
3 3,1 35,4 0,8 20 +
3 2,8 22,3 0,8 20 -
3 2,5 12,4 0,9 40 -
4 3 0,6 3 0 +
4 23,1 0,9 3,2 0 +

European Regional Development Fund



HILSTIITYy

Iitaly - Croatia

Zone and sampling station: Kornati NP - Z1B

Seagrass: Posidonia oceanica

Page: 2/2

Length Width non-ph. Necrosis (%) Leaf base | Length Width Necrosis si-/no+
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
4 48,1 0,9 2,8 5 -
4 3,2 45,2 0,9 25 +
4 3,4 35,8 0,9 30 +
5 39,2 0,8 2 0 +
5 30,7 0,8 2 0 +
5 2,8 29,8 0,9 30 +
5 3 17,8 0,9 50 -
6 2,6 0,6 2,6 0 +
6 37,7 0,8 2,4 0 +
6 52,8 0,9 2,3 10 +
6 3 52,3 0,9 25 +
6 3,2 37,4 0,9 25 -
6 3,8 16,4 0,9 50 -

(* non-photosynthetic tissue)

Note:

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Kornati NP - Z1C Page: 1/2
Seagrass: Posidonia oceanica

Length Width non-ph. Necrosis (%) Leaf base | Length Width Necrosis si-/no+
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
1 1,2 0,6 1.2 0 *
1 29,5 0,8 4 0 M
1 43,4 0,8 4 0 M
1 2,9 43,2 0,9 0 +
1 3,4 18,3 0,8 15 -
1 3,8 28,2 0,8 0 +
2 4,2 07 3 0 -
2 22,3 0,8 3,4 0 M
2 31,2 08 3.2 0 "
) 1,2 29,3 0,8 0 +
) 2,4 21,8 0,8 0 +
) 2,3 14,2 0,9 50 -
3 1,1 0,6 11 0 *
3 9,2 08 3,2 0 "
3 22,4 0,8 2,8 0 *
3 24,6 0,8 2,6 0 "
3 2,3 29,2 0,8 5 -
3 2,8 24,3 0,9 10 -
3 2,9 18,3 0,9 0 +
4 12 0,6 12 0 "
4 20,9 0,8 2,2 0 *
4 28,4 0,9 2.4 0 *
4 2,3 31,8 0,8 0 +
p 2.4 22,4 0,8 10 -

R ————
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HILSTIITYy

Iitaly - Croatia

NOPEAR LNION

Zone and sampling station: Kornati NP - Z1C Page: 2/2
Seagrass: Posidonia oceanica
Lt(e:ngq';h V(Vci:;c)h r;::q—)pr. Necrosis (%) Lee(w(f::]?se L((ecnri’;h V(\/Circ:c)h Ne(cozsis si-/no+

5 1,1 0,6 1,1 0 +
5 43,2 0,8 2,8 0 +
5 24,4 0,8 3 0 +
5 2,1 49,8 0,8 5 -
5 3,2 28,7 0,8 5 -
5 3,4 22,1 0,8 10 -
6 31 0,8 2,5 0 +
6 24,4 0,8 2,5 0 +
6 32,5 0,8 2,1 0 +
6 2,2 26 0,8 0 +
6 3 19,3 0,8 5 -

(* non-photosynthetic tissue)

Note:

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Kornati NP - Z2A Page: 1/2
Seagrass: Posidonia oceanica

Length Width non-ph. |\ i %) Leaf base | Length Width | Necrosis | . / no +
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
1 4 07 3,5 0 "
1 9,8 08 3,2 0 "
1 30,1 0.8 3.2 0 "
1 30,3 0,8 33 0 "
1 41,3 08 3.2 20 -
1 3.2 15,1 0,9 40 -
1 3,9 23,2 0,9 20 -
1 2,9 35,1 0,9 10 +
1 2.4 36,1 0,9 10 +
2 23,1 0,8 2,8 0 .
2 36,3 08 2,9 0 -
5 2.8 3 0,9 0 +
5 3 16,8 0,9 0 +
5 21 46 0,9 10 -
3 2,5 0,6 2,5 0 *
3 23,2 07 2,2 0 "
3 39,1 0,7 2,1 10 -
3 35 15,8 08 60 -
3 35 32,1 08 80 -
3 25 38,1 08 10 +
4 4,2 06 38 0 *
4 6.8 07 6,4 0 "
4 10,8 0,7 3.1 0 *
4 22,1 08 25 0 "
e —

European Regional Development Fund



L unerrey
Iitaly - Croatia

UNMOPEAR UNION

Zone and sampling station: Kornati NP - Z2A Page: 2/2
Seagrass: Posidonia oceanica

Length Width non-ph. Necrosis (%) Leaf base | Length Width Necrosis si-/no+
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
4 40,2 08 3,3 0 -
4 3,2 20,1 0,9 70 -
4 3 29,2 0,9 20 -
4 3,1 41,3 0,9 40 -
4 2,1 44,1 0,9 10 +
5 1,8 0,6 1,8 0 -
5 25,1 0,7 1,8 0 .
5 40 0,7 1,5 0 .
5 3,2 11,3 0,7 100 -
5 3,5 12,3 0,9 60 -
5 35 34,1 0,9 10 +
5 2,8 47,3 0,9 10 +
6 2,2 0,6 2,2 0 *
6 3.2 07 2.3 0 "
6 63,1 0,7 2,4 5 *
6 4,2 13,7 0,9 80 -
6 2.8 41,3 0,9 40 -

(* non-photosynthetic tissue)

Note:

e ——
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Kornati NP - Z2B Page: 1/2
Seagrass: Posidonia oceanica

Length Width non-ph. |\ i %) Leaf base | Length Width | Necrosis | . / no +
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
1 4.8 0,7 2 0 "
1 42,5 07 1,9 0 "
1 55,6 0,8 18 0 *
1 3 27,3 0,8 20 -
1 3,2 49,2 0,8 25 -
1 3,5 15,4 0,8 25 -
2 1 0,6 1 0 i
2 41,3 0,8 2,6 0 +
2 58,2 0,8 2,6 0 *
, 41,2 2,9 0,9 10 -
5 53,8 3,2 0,9 10 -
3 19,7 0,8 2,2 0 "
3 32,1 0,9 2 0 *
3 39,4 0,8 2,2 0 "
3 3,1 17,2 0,9 10 +
3 2,8 18,7 0,9 50 -
3 3,2 32,1 0,9 50 -
4 0,8 0,6 0,8 0 .
4 8,7 0,7 1,2 0 -
4 32,1 0,8 2 0 .
4 45,8 0,8 2 0 '
4 3,8 16,2 0,9 20 -
4 3,9 20,7 0,9 10 +
4 4 315 0,8 5 +
e —
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L unerrey
Iitaly - Croatia

UNMOPEAR UNION

Zone and sampling station: Kornati NP - Z2B Page: 2/2
Seagrass: Posidonia oceanica

Length Width non-ph. Necrosis (%) Leaf base | Length Width Necrosis si-/no+
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
p 3,1 4,7 0,9 5 +
5 18 06 18 0 "
5 9,2 07 5,1 0 *
5 27,7 0,8 2 0 "
5 48,2 0,8 2,5 0 *
: 41 30,4 0,9 20 -
5 4,2 20,2 0,9 20 -
s 3,8 44,1 0,9 30 -
: 2.1 53 0,9 10 +
6 9,7 0,7 15 0 *
6 25,4 08 16 0 *
6 35,1 0,8 1 0 i
5 2,5 23,1 0,8 0 +
6 3,1 23,1 0,8 0 +
5 3,2 24,2 0,8 10 -
5 3,1 18,8 0,9 30 -

(* non-photosynthetic tissue)

Note:

e ——
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CEUNMODPEANR LNION

Zone and sampling station: Kornati NP - Z2C Page: 1/2
Seagrass: Posidonia oceanica
Lt(e:ngqt)h V(\/Ci::)h rz::q—)pr. Necrosis (%) Le?z:]e)ase L((e:ri;h V(\/Ci::)h Ne(co;c;sis si-/no+

1 11,3 0,9 2,3 0 +
1 33 0,9 2,3 0 +
1 44,7 0,9 1,9 0 +
1 4 21,2 0,9 20 +
1 3,2 36,8 0,9 10 +
1 3,1 21,8 0,9 60 -
2 27,2 0,9 2,7 0 +
2 41,7 0,9 2,3 0 +
2 2,8 37,5 0,9 0 +
2 2,9 21,4 0,9 10 +
2 31 17,3 0,9 50 -
3 2 0,6 2 0 +
3 4,5 0,7 2,8 0 +
3 5,3 0,7 4,1 0 +
3 6,4 0,7 5,2 0 +
3 10,7 0,8 1,5 0 +
3 21,7 0,9 1,3 0 +
3 46,8 1 1,8 0 +
3 32,1 1 1,5 0 +
3 24,8 1 1,2 0 +
3 3,1 44.8 1 10 +
3 3,9 36,7 1 20 -
3 3,5 24,7 1 20 +
3 3,6 22,8 1

European
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HILSTIITYy

Iitaly - Croatia

NOPEAR LNION

Zone and sampling station: Kornati NP - Z2C Page: 2/2
Seagrass: Posidonia oceanica
Lt(e:ri';h V(Vci:;c)h r;::q—)pr. Necrosis (%) Lee(w(f::]?se L((ecnng]’;h V(\/Circ:c)h Ne(co;)(;sis si-/no+

3 3,8 22,7 1 10 +
4 31,4 0,8 38 0 +
4 48,2 0,9 4,1 0 +
4 2,9 49,6 0,9 0 +
4 4 18,2 0,9 40 -
4 4 32,8 0,9 10 +
4 4,2 21,4 0,9 10 +
5 54,4 0,9 4,5 0 +
5 67,1 0,9 3,8 10 +
5 5,2 24,8 0,9 5 +
5 4,8 50,9 0,9 10 +
6 60,3 0,9 2,8 5 +
6 41,3 0,9 2,8 5 +
6 59,2 0,9 3 5 +
6 4,2 29,1 0,9 5 +
6 4 22,3 0,9 10 +

(* non-photosynthetic tissue)

Note:

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Kornati NP - Z3A Page: 1/2
Seagrass: Posidonia oceanica

Length Width non-ph. |\ i %) Leaf base | Length Width | Necrosis | . / no +
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
1 8,8 0,6 18 0 *
1 9,2 06 18 0 "
1 42,8 0,7 2,8 0 *
1 63,8 0,7 38 0 "
1 70,2 0,7 3 10 M
1 4 29,1 0,8 10 +
1 4,2 19,8 0,8 80 -
1 4,2 22,1 0,8 20 -
1 4,2 72,3 0,8 20 -
2 3,8 0,6 3 0 "
2 37,8 07 2.2 0 *
2 49,1 07 2 0 "
5 3,1 20,1 0,7 50 -
3 11 05 11 0 "
3 7.8 0,6 2 0 i
3 8,3 06 2.2 0 "
3 58,1 0,8 4,8 0 *
3 78,8 0,8 5 0 "
3 3 81,2 0,8 10 +
3 41 50,3 0,8 30 +
3 47 82,8 0,8 30 +
3 4,8 39,8 0,8 60 -
4 9,1 0,6 2 0 "
4 53,2 06 2,2 0 "
e —
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L unerrey
Iitaly - Croatia

UNMOPEAR UNION

Zone and sampling station: Kornati NP - Z3A Page: 2/2
Seagrass: Posidonia oceanica

Length Width non-ph. Necrosis (%) Leaf base | Length Width Necrosis si-/no+
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
4 78,8 0,6 3 0 i
p 4,2 25,4 0,8 80 -
4 4,3 34,1 0,8 50 -
p 3,8 74,3 0,8 30 -
4 3,7 50,1 0,8 10 +
5 4,9 05 27 0 "
5 23,8 0,6 2 0 i
5 33,4 06 2.1 0 "
5 40,3 0,7 2,2 0 *
s 2,2 12,8 0,7 100 -
5 2 21,3 0,7 80 -
s 4 16,8 0,7 90 -
6 5,2 0,5 1 0 M
6 27,8 0,6 1,1 0 *
6 38,2 0,7 2 30 M
5 2 345 0,8 50 -
5 2,2 28,1 0,8 60 -

(* non-photosynthetic tissue)

Note:

e ——
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Kornati NP - Z3B Page: 1/2
Seagrass: Posidonia oceanica

Length Width non-ph. Necrosis (%) Leaf base | Length Width Necrosis si-/no+
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
1 3,1 0,7 25 0 +
1 20 0,7 2 0 +
1 46,2 0,7 2 30 +
1 50,7 0,7 2,1 40 -
1 32 39,8 0,7 40 -
1 2,2 17,7 0,7 90 -
2 10,8 0,6 0,8 0 +
2 26,9 0,6 1 0 +
2 31 0,7 2,1 10 +
2 2,2 194 0,7 80 -
2 1,8 30,7 0,7 90 -
3 3,1 0,5 2,4 0 +
3 40,3 0,7 2,3 0 +
3 21,2 0,7 2 0 2,2 28,7 0,7 30 +
3 2,8 50 0,7 40 -
3 2,9 32,1 0,7 60 -
4 20,7 0,7 2 0 +
4 35,7 0,7 1,8 20 +
4 38,2 0,7 1 40 +
4 3 21,3 0,8 80 -
4 2,8 23,8 0,8 50 -
5 2,5 0,6 2 0 +
5 11,8 0,6 15 0 +
5 44,8 0,7 15 0 +

R ————

European Regional Development Fund



HILSTIITYy

Iitaly - Croatia

Zone and sampling station: Kornati NP - Z3B Page: 2/2
Seagrass: Posidonia oceanica
Lt(e:ri';h V(Vci:;c)h r;::q—)pr. Necrosis (%) Lee(w(f::]?se L((ecnng]’;h V(\/Circ:c)h Ne(co;)(;sis si-/no+

5 2,3 41,2 0,7 40 +
5 3,1 50,3 0,8 40 -
5 33 16,5 0,8 100 -
6 35 0,7 2,3 5 +
6 91 0,7 2 0 +
6 41,3 0,7 2,1 20 +
6 3,2 20,7 0,8 50 -
6 3 40,8 0,8 50 -

(* non-photosynthetic tissue)

Note:

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: Kornati NP - Z3C Page: 1/2
Seagrass: Posidonia oceanica

Length Width non-ph. |\ i %) Leaf base | Length Width | Necrosis | . / no +
(cm) (cm) (cm) * (cm) (cm) (cm) (%)
1 26,7 0,6 2,5 0 *
1 51,1 0,7 2,3 20 -
1 3.2 142 07 90 -
1 3.1 20,4 07 80 -
1 2,3 47,3 0,8 70 -
2 37 06 3,7 0 "
2 35,7 0,6 2,1 0 *
2 49,3 07 2.2 0 "
) 2,8 37,3 07 60 -
) 2,5 47,7 07 60 -
) 31 20,8 08 80 -
3 38 08 3,8 0 "
3 38 0.8 33 0 M
3 74,5 08 4,2 0 "
3 59,1 0,8 3,8 0 i
3 3.8 71,2 07 30 -
3 4.2 58,2 07 40 -
3 4.1 26,7 07 80 -
3 43 34,1 07 60 -
4 18 07 1,8 0 "
4 12,8 0,7 2,2 0 *
4 22,8 0,7 2 20 "
4 40,1 0,7 2,3 40 i
p 2.1 23,8 07 80 -

e ——

European Regional Development Fund
3



HILSTIITYy

Iitaly - Croatia

Zone and sampling station: Kornati NP - Z3C Page: 2/2
Seagrass: Posidonia oceanica
Lt(e:ri';h V(Vci:;c)h r;::q—)pr. Necrosis (%) Lee(w(f::]?se L((ecnng]’;h V(\/Circ:c)h Ne(co;)(;sis si-/no+

4 2,8 38,1 0,7 50 -
4 2,2 35,3 0,7 50 -
5 12,2 0,6 2,4 0 +
5 41,3 0,7 2,1 10 +
5 1,9 43,3 0,7 40 -
5 2,4 16,1 0,7 100 -
5 2,5 26,7 0,7 80 -
6 6,2 0,6 4,2 0 +
6 18,6 0,6 2,8 0 +
6 32,8 0.6 3 20 +
6 2,8 20,8 0,7 70 -
6 2 31,8 0,8 40 -

(* non-photosynthetic tissue)

Note:

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: RNO Dune Costiere - Z1A Page: 1/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(Vci:qt)h r;::}-)pf. Necrosis (%) Le?:r:?se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis b
1 4 0,8 4 0 +
1 8,2 0,8 5 0 +
1 15,5 0,8 6 0 +
1 3,2 12,3 0,7 0 +
1 3,5 14,8 0,8 0 +
1 3,7 47,8 0,8 0 +
1 4 61,8 0,9 0 +
1 4 40,1 0,9 0 +
2 6,1 0,8 4,8 0 +
2 1 37,1 0,8 0 +
2 3 58 0,8 10 +
2 3 38,9 0,9 20 +
3 2,2 0,7 2,2 0 +
3 7,8 0,8 3 0 +
3 3,1 40 0,8 0 +
3 3,8 45 0,9 10 +
3 4 65 0,9 10 +
4 1 0,7 1 0 +
4 8 0,8 3 0 +
4 2,8 10 0,8 0 +
4 3 32 0,8 0 +
4 3,8 44 0,8 10 +
5 1,5 0,7 1,5 0 +
5 5,8 0,7 2 0 +

R ————

European Regional Development Fund



HiILeIrrey
Iitaly - Croatia

Zone and sampling station: RNO Dune Costiere - Z1A Page: 2/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(Vci:qt)h r;s:\-)p:. Necrosis (%) Le?:ntjl';\se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis T
5 5,5 0,7 2 0 +
5 14,5 0,8 1,5 0 +
5 1,8 10 0,8 0 +
5 1,9 25 0,8 0 +
5 2 27,8 0,8 0 +
5 2,2 28,7 0,8 10 -
6 1,8 0,7 1,8 0 N
6 4,2 0,8 3 0 +
6 9,8 0,8 4 0 +
6 3 38,5 0,9 10 -
6 3 45,5 0,9 20 -
6 3 69,5 0,9 30 -
(* non-photosynthetic tissue) (** + = intact apex / - = eroded apex)
Note:

e ——

European Regional Development Fund



L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: RNO Dune Costiere - Z1B Page: 1/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(Vci:qt)h r;::}-)pf. Necrosis (%) Le?:r:?se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis b
1 7,2 0,8 2 0 +
1 22,8 0,8 1,5 0 +
1 +
1 3 43,5 0,9 10 -
1 3 50 0,9 10 -
2 2 0,8 2 0 +
2 5 0,8 3 0 +
2 40 0,8 3 0 +
2 3,2 44 0,9 10 -
2 3,1 28 0,9 20 -
2 4 39 0,9 30 -
3 3 0,8 3 0 +
3 4,5 0,8 3 0 +
3 5,8 0,8 3,5 0 +
3 15 0,8 4 0 +
3 3 29 0,9 10 -
3 3 25 0,9 10 -
3 3 30 0,9 10 -
4 4,5 0,8 4 0 +
4 8 0,8 4 0 +
4 2,8 28 0,9 10 -
4 3 35 0,9 10 -
4 3 43 0,9 40 -
5 1,8 0,7 1,8 0 +

R ————

European Regional Development Fund



HILSTIITYy
Iitaly - Croatia

Zone and sampling station: RNO Dune Costiere - Z1B Page: 2/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(\/ci:qt)h r;(c:):]-)p:. Necrosis (%) Le?:ntjl';\se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis T
5 5 0,8 3 0 +
5 38 0,8 4 0 +
5 2 15 0,8 0 +
5 2,4 35 0,8 20 -
5 2,5 40 0,9 40 -
6 1,2 0,7 1,2 0 +
6 6,8 0,8 2 0 +
6 3,2 37 0,9 30 -
6 3 42 0,9 40 -
(* non-photosynthetic tissue) (** + = intact apex / - = eroded apex)
Note:

A —

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: RNO Dune Costiere - Z1C Page: 1/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(Vci:qt)h r;s:}-)p:. Necrosis (%) Le?:r:?se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis T
1 2,5 0,7 2,5 0 +
1 3 0,7 3 0 +
1 6 0,8 4 0 +
1 10 0,8 3 0 +
1 3,5 12 0,8 10 -
1 3 23 0,8 10 -
1 3 28 0,9 20 -
1 3,5 45 0,9 20 -
2 1,5 0,7 1,5 0 +
2 5 0,8 3 0 +
2 13 0,8 3 0 +
2 2,5 22 0,9 10 -
2 3 28 0,9 10 -
2 2,8 18 0,9 20 -
3 2,5 0,7 25 0 +
3 11 0,7 3 0 +
3 2 25 0,9 0 +
3 2,5 30 0,9 10 -
3 3 15 0,9 20 -
4 4 0,7 3 0 +
4 20 0,8 4 0 +
4 2 44 0,8 20 -
4 2 40 0,8 20 -
5 7,2 0,8 3 0 +

R ————

European Regional Development Fund



HILSTIITYy
Iitaly - Croatia

Zone and sampling station: RNO Dune Costiere - Z1C Page: 2/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(\/ci:qt)h r;(c:):]-)p:. Necrosis (%) Le?:ntjl';\se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis T

5 18 0,8 3 0 +
5 22 0,8 3 0 +
5 2 10 0,8 10 -
5 2 15,7 0,8 10 -
5 2 18,6 0,9 10 -
6 2,5 0,8 2,5 0 +
6 5,5 0,8 3 0 +
6 2,5 21 0,9 10 -
6 3 17 0,9 20 -
(* non-photosynthetic tissue) (** + = intact apex / - = eroded apex)

Note:

A —

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: RNO Dune Costiere - Z2A Page: 1/2
Seagrass: Posidonia oceanica

L((ecnngq’;h V(Vci:qt)h r;::}-)pf. Necrosis (%) Le?:r:?se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis b
1 2 0,8 2 0 +
1 14 0,8 2,6 0 +
1 18 0,8 2 0 +
1 3 18,8 0,8 0 +
1 4 12 0,8 0 +
1 4 61 0,9 0 +
2 1 0,7 1 0 +
2 17,7 0,8 2 0 +
2 3 28 0,8 20 +
2 3 63 0,9 30 -
3 4,8 0,7 2 0 +
3 8 0,8 2 0 +
3 4 22 0,9 20 +
3 4 41 0,9 20 +
4 1,5 0,7 1,5 0 +
4 3 0,8 3 0 +
4 2,7 28 0,8 0 +
4 3 31 0,8 0 +
4 3 51 0,8 0 +
4 4 66 0,8 10 +
5 2 0,7 1,5 0 +
5 12 0,7 1,5 0 +
5 5 0,7 1,5 0 +
5 2,5 11 0,8 0 +

e ——

European Regional Development Fund
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HILSTIITYy
Iitaly - Croatia

Zone and sampling station: RNO Dune Costiere - Z2A Page: 2/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(\/ci:qt)h r;(c:):]-)p:. Necrosis (%) Le?:ntjl';\se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis T

5 2,5 56 0,8 0 +
5 2,9 43 0,8 10 -
5 3,1 61 0,8 10 -
6 2 0,7 1,8 0 +
6 19 0,8 3 0 +
6 22 0,8 3 0

6 8,1 0,8 4 0 +
6 4 31 0,9 10 -
6 4 47 0,9 10 -
6 4 64 0,9 40 -
(* non-photosynthetic tissue) (** + = intact apex / - = eroded apex)

Note:

A —

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: RNO Dune Costiere - Z2B Page: 1/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(Vci:qt)h r;s:}-)p:. Necrosis (%) Le?:r:?se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis T
1 2,5 0,7 1,2 0 +
1 5,8 0,7 3 0 +
1 8,8 0,8 4 0 +
1 3,2 20 0,8 0 -
1 3,5 22 0,8 0 -
2 5,2 0,8 2 0 +
2 10,4 0,8 2 0 +
2 3,3 36 0,9 10 -
2 4 40 0,9 10 -
2 4 42 0,9 10 -
3 3 0,7 2,2 0 +
3 7 0,8 3 0 +
3 11 0,8 3,5 0 +
3 3,2 22 0,9 20 -
3 4 34 0,9 10 -
3 3,5 37 0,9 20 -
4 3,2 0,7 2,2 0 +
4 8 0,8 2 0 +
4 1,2 37 0,9 10 -
4 3,3 28 0,9 10 +
4 3,5 39 0,9 20 +
4 4 34 0,9 20 -
5 2,5 0,8 2,5 0 N
5 4,5 0,8 2,5 0 +

R ————

European Regional Development Fund



HILSTIITYy
Iitaly - Croatia

Zone and sampling station: RNO Dune Costiere - Z2B Page: 2/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(\/ci:qt)h r;(c:):]-)p:. Necrosis (%) Le?:ntjl';\se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis T

5 2,5 31 0,8 10 -
5 2,6 32 0,8 30 -
5 2,6 28 0,9 20 -
6 3 0,8 2,8 0 +
6 7,8 0,8 3 0 +
6 13 0,8 3

6 3,5 25 0,9 20 -
6 3,8 30 0,9 20 -
6 4 40 0,9 10 -
(* non-photosynthetic tissue) (** + = intact apex / - = eroded apex)

Note:

A —

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: RNO Dune Costiere - Z2C Page: 1/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(Vci:qt)h r;::}-)pf. Necrosis (%) Le?:r:?se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis b
1 1,8 0,8 1,8 0 +
1 8,2 0,8 2 0 +
1 3,2 36,2 0,8 30 -
1 3,1 54 0,9 0 -
1 3,3 57 0,9 20 -
2 51 0,8 1,5 0 +
2 14,3 0,8 1,5 0 +
2 3,1 33 0,9 10 -
2 3,5 48 0,9 10 -
2 3,5 52 0,9 10 -
3 6,8 0,8 3 0 +
3 3,2 16,9 0,9 10 -
3 3,8 39 0,9 0 -
4 5,2 0,8 1,8 0 +
4 13 0,8 2,7 0 +
4 4,2 47 0,9 10 -
4 4,2 52 0,9 10 -
4 4 30 0,9 50 -
4 4,5 50 0,9 30 -
4 4 44 0,9 40 -
5 2,5 0,7 2,4 0 +
5 6,8 0,8 2,5 0 +
5 15 0,8 2 0 +
5 2,5 16 0,8 20 -

R ————

European Regional Development Fund



HILSTIITYy
Iitaly - Croatia

Zone and sampling station: RNO Dune Costiere - Z2C Page: 2/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(\/ci:qt)h r;(c:):]-)p:. Necrosis (%) Le?:ntjl';\se L((ecnng]t)h V(\/Ci::)h Ne(co;:;sis T

5 2,6 27 0,8 20 -
5 3 33 0,9 20 -
6 2,2 0,7 2,2 0 +
6 6 0,8 3 0 +
6 2,2 33 0,8 40 -
6 2,5 32 0,8 20 -
6 2 28 0,8 30 -
(* non-photosynthetic tissue) (** + = intact apex / - = eroded apex)

Note:

e ——

European Regional Development Fund



L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: RNO Dune Costiere - Z3A Page: 1/2
Seagrass: Posidonia oceanica

Lt(e:ngqt)h V(\/Ci::)h r(lz:q—)pr. Necrosis (%) Le?z:]?se L((ecnnit)h V(\/Ci:;c)h Ne(co;c;sis e
1 6 0,8 2 0 +
1 8,7 0,8 2,6 0 +
1 2,5 48 0,8 0 +
1 2,2 27 0,8 0 -
1 2,5 39 0,8 0 -
1 25 44 0,8 0 -
1 2,5 45 0,9 0 -
2 3 0,8 2 0 +
2 3,1 0,8 2,5 0 +
2 2 40 0,8 50 -
2 2 29 0,8 20 -
3 2,1 0,8 2 0 +
3 17 0,8 2 0 +
3 9,8 0,8 2 0 +
3 4 43 0,9 30 +
3 4 58 0,9 20 +
3 4 62 0,9 40 -
3 4 67 0,9 20 -
4 1,3 0,8 1,2 0 +
4 4,8 0,8 2 0 +
4 6,6 0,8 2 0 +
4 3,2 52 0,8 10 +
4 4 54 0,8 20 -
4 3,8 63 0,8 10 -

e ——

European Regional Development Fund
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HILSTIITYy
Iitaly - Croatia

Zone and sampling station: RNO Dune Costiere - Z3A Page: 2/2
Seagrass: Posidonia oceanica

Lt(e:ngq';h V(Vci:;c)h r(l::q—)p:\. Necrosis (%) Lee(w(f::]?se L((ecnri’;h V(\/Circ:c)h Ne(cozsis b wn
5 52 0,7 2 0 +
5 5 0,7 3 0 +
5 4,2 13 0,8 0 +
5 3,7 57 0,8 0 +
5 4 41 0,8 10 -
6 2,5 0,7 2,5 0 +
6 8,7 0,8 4 0 +
6 18,5 0,8 4 0 +
6 3.5 55 0,9 10 +
6 3,5 58 0,9 0 -
6 4 63 0,9 20 -
(* non-photosynthetic tissue) (** + = intact apex / - = eroded apex)
Note:

A —

European Regional Development Fund
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L unerrey
Iitaly - Croatia

EUNOPEAR LNION

Zone and sampling station: RNO Dune Costiere - Z3B Page: 1/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(Vci:qt)h r;::}-)pf. Necrosis (%) Le?:r:?se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis b
1 2,5 0,8 2,5 0 +
1 7,2 0,8 3 0 +
1 3,5 50 0,8 0 +
1 3,6 55 0,8 0 +
1 4 65 0,8 0 -
2 4,2 0,8 3,5 0 +
2 11 0,8 4 0 +
2 4,5 19 0,9 10 -
2 4 38 0,9 10 -
2 4 64 0,9 10 -
3 3,5 0,8 3 0 +
3 5,7 0,8 3 0 +
3 19 0,8 2,5 0 +
3 3,5 70 0,9 10 -
3 4,5 56 0,9 10 -
4 2,8 0,8 2,2 0 +
4 5,8 0,8 2 0 +
4 6 0,8 3 0 +
4 2,1 10 0,9 10 +
4 2 18 0,9 10 +
4 2 20 0,9 10 -
4 3 37 0,9 20 -
4 4 44 0,9 20 -
5 1,2 0,8 1,2 0 +

R ————

European Regional Development Fund



HILSTIITYy
Iitaly - Croatia

Zone and sampling station: RNO Dune Costiere - Z3B Page: 2/2
Seagrass: Posidonia oceanica

L((ecnni’;h V(\/ci:qt)h r;(c:):]-)p:. Necrosis (%) Le?:ntjl';\se L((e:ng]t)h V(\/Ci::)h Ne(co;:;sis T
5 4 60 0,8 10 -
5 4 61 0,8 20 -
5 4 28 0,9 10 -
6 3,2 0,8 3,2 0 +
6 4,2 0,8 3 0 +
6 3,5 34 0,9 20 -
6 3,1 40 0,9 20 -
6 3,2 58 0,9 30 -
(* non-photosynthetic tissue) (** + = intact apex / - = eroded apex)
Note:

e —

European Regional Development Fund



L unerrey
Iitaly - Croatia

UNMOPEAR UNION

Zone and sampling station: RNO Dune Costiere - Z3C Page: 1/2
Seagrass: Posidonia oceanica

Lt(e:ngqt)h V(\/Ci::)h r(ls:q—)pr. Necrosis (%) Le?z:]?se L?Cnnish V(\/Ci:;c)h Ne(co;)c;sis e
1 4,4 0,8 3,5 0 +
1 51 0,8 3,5 0 +
1 3 62 0,8 30 -
1 3 45 0,9 50 -
2 4,5 0,8 3,4 0 +
2 9 0,8 4 0 +
2 34 55 0,9 40 -
2 3,4 61 0,9 30 -
2 3,5 65 0,9 20 -
3 1.3 0,8 1.3 0 +
3 9,8 0,8 2,5 0 +
3 34 55 0,9 40 -
3 3,7 62 0,9 30 -
3 3,8 63 0,9 20 -
4 1,5 0,8 1,5 0 +
4 4,5 0,8 2 0 +
4 6,4 0,8 3 0 +
4 11 0,8 4 0 +
4 3,2 50 0,9 30 -
4 3 54 0,9 0 -
4 3 35 0,9 0 -
4 3,4 45 0,9 10 -
4 3 40 0,9 20 -
5 1 0,8 1 0 +

e ——
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HILSTIITYy
Iitaly - Croatia

Zone and sampling station: RNO Dune Costiere - Z3C Page: 2/2
Seagrass: Posidonia oceanica

Lt(e:ngq';h V(Vci:;c)h r(l::q—)p:\. Necrosis (%) Lee(w(f::]?se L((ecnri’;h V(\/Circ:c)h Ne(cozsis b wn
5 6,2 0,8 3 0 +
5 3 52 0,8 30 -
5 3,3 40 0,9 40 -
5 2,3 64 0,9 30 -
6 1,4 0,8 1,2 0 +
6 12 0,8 2 0 +
6 2 30 0,9 40 -
6 3 15 0,9 50 -
6 3 31 0,9 50 -
(* non-photosynthetic tissue) (** + = intact apex / - = eroded apex)
Note:

A —
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