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Abstract

This document describes the activities planned in activity 3.3 (Monitoring Camnspaggarding the 2021
monitoring campaigns carried out between February and May at the three prsies (the additional
ones will be carried out in September/October 2021) and includes baseline survegdukipies and all
data collected, a comparison with preliminary survey data (WP 3.1) and an uptateeagrass
transplantations status and progress (WP 4.2).

The analisys of the data collected during the monitoring campaigns carried 202 in(between February
and Jungshowed, at the Panzano Bay, some differences between the parameter values (2002@245),
probably due to the slightly different sampling periods. At the KornatahdPRNP Coastal Dunes sjtes
changes in the mean values of the main parameters were found.

Regarding the update on the status and progress of the seagrass transplantations (plawied ctivity
2), monitoring highlighted that, at the Panzano Bay, approximatively 50% of the plagsplanted in
September 2020 and almost all the plugs transplanted in April 2021 were gtiide. At the Kornati NP
site, the total number of shoots and the leaf length showed a slight decrease (partly dhe tugh
sedimentation trend). At the RNP Coastal Dunes site, shoot density and heightarigkstlleaf, showed
good leaf conditions, but physical loss of shoots was due topleiltauses, that cannot be identified with
certainty (i.e., fishing, anchoring, wave erosion).

R — i}
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1. Introduction

1.1. Aim and objectives

SASPAS (Safe Anchoring and Seagrass Protection in the Adriatic Sea) is an INTIERRE#S @iras to
provide a proposal to develop and share actions and advanced pofaiethe conservation and
sustainable use of the territory.

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

The overall objective is to improve the conservation and restoration of seagrassestalinig safe
anchoring systems, performing pilot transplants, carrying out monitoring actidtidsestablishing an
integrated management system for seagrasses in the Adriatic area. The change will resuticirease

in the level of conservation of habitat types and species in the Natura 2000rsitédgdd in the Project
areas. To achieve the envisaged change the project will adopt a scientific-applicative approacmgollowi
the DPSIR (Driving force Pressuret State t Impact - Response) causal framework, analyzing the
interactions between society and the environment - the cause-effect relationships betimésracting
components of complex social, economic, and environmental systems. By slojnt is possible to
measure the effectiveness of responses put in place.

Since marine seagrasses and espedpabidonia oceanidaeds (1120*) are widespread along the coastal
areas of Interreg Programme and their conservation status is similar in the two Member Sigés;ant
results can only be achieved by establishing a good cross-border cooperatisedpethe Italian and
Croatian key partners. The cross-border approach ensures coordinated and cooperative actions in
planning and performing the protection and restoration activities, as weilh dse development of the
envisaged Marine Seagrass Safeguard Integrated Management Program (i.e., the proposecgtiidelin
the management and proper behavior in protected areas). The innovative aspect,yoistbeyond the
existing common practices, consists in the joint protection and restoratibnbiodiversity at
transboundary level through the development of specifically- tailored innovative solutiansionized
for the Adriatic area and applicable to other similar realities facing with the samaivbisity protection
and restoration issues.

The project activities have been carried out within the three project study sites (Figure 1)

X Monfalcone (Bay of Panzano),
x Kornati National Park (Nacionalni Park Kornati),
x 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 (Ralgiktatural Park of Costal
Dunes from Torre Canne to Torre San Leonardo) and Kornati National Park, chaddtterzdespread
coverage oP. oceanicaln both sites, in the summer, there is a significant flow of pleasure boats, and the
development of the industry tourism cannot fail to reckon with the need to preséne quality of the

S —
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territory, understood as a whole between land, coast and sea. In Monfalconeo{B&nzano), there is
an important coverage of marine seagrasses (Cgmodocea nodo%&00.

Figure 1Location of the three project sites.

Both P. oceanicaand C. nodosaplay a crucial role in the consolidation of coastal sediments, slowing
erosive phenomena, thanks to their rhizomial apparatus with which they anchor toatiem; with the

leaf they promote the capture of suspended sediments, helping to limit turbidity, nohdéation a
number of benefits for marine and lagoon organisms.

The main project outputs related to the planned activities are:

X monitoring system with 3 data collections/monitoring campaigns (1 in 20202 in 2021),

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

X pilot seagrass transplants,

X 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).

Protected areas managers, local, regional, and national public bodies, enemtanassociations, and
NGOs, as well as the public will mainly benefit from the project activities.

www.italy-croatia.eu/saspas 7
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1.2. Structure of Work Package 3

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

The WP3 package consists of three activities:

X activity 3.1 - Preliminary Environmental Survey,
X activity 3.2 - Driver and Pressure ldentification and Assessment,
X activity 3.3 - Monitoring campaigns.

The preliminary survey (activity 3.1) aimed to characterize the biodiversity of the prsijest and

gathering upto-date information on the distribution and quality of seagrasses and #ssiociated biota.
The information collected, provided a starting point for the analysis of existingrdrand pressures,
following the DPSIR (Drivers-Pressure-State-Impact-Response) procedures (actjvitylahioring

campaigns were carried out to control the plants phenological life cycle and the spatiamics 6

marine seagrasses as a response to the concrete actions (activity 3.3). Moreeye#ijltthelp to identify
the potential impacts that the project could have on seagrass meadows and other valaditigtd and

species.

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

Thus, the goal is to characterize and quantify, in time and space, the measured impghatsass trends
in biodiversity, as far as possible over the Project time frame. The reseltsritical to activate or
strengthen different types of protection policies, to act with additional conservati@asures or to
manage recreational boat areas differently.

This document describes the activities planned in activity 3.3 (Monitoring Canspaggarding the 2021
monitoring campaigns carried out between February and May at the three prsies (the additional
ones will be carried out in September/October 2021).

All the activities were conducted adopting tg-date safety protocols, to reduce risks during underwater
operations. Expert marine and transitional water biologists, according to standard opepatiogdures
for the macrophytobenthos, performed laboratory analyses of collected samples.

Specifically, this Monitoring Campaign Report includes baseline survey metbmdoland all data
collected, a comparison with preliminary survey data (WP 3.1) anddeateipn seagrass transplantations
status and progress (WP 4.2).

B —
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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 Giatie, itothe northern part
of the Gulf of Trieste, limited to the south-west by the Punta Sdobba, at the mdutiredsonzo River.
Inside the Panzano Bay are located two Natura 2000 sites: a Special Areas of Conserfatien® A v
] D}v( o }\Spetial Area of Conservation® =« v "% ] o WE}S S]}v & ~"W « "&
-/}o0 00 }v _ ~D}uSZ }( 8Z [/e}vi} ZFBu&Ed. v }v /e0 VvV * ~

3 “;“}?\ ~
’ , - f‘ B

f\’\ SAC -€avana di

Monfalcone

SACSPA - Foce
dell’lsonzo - Isola
della Cona

@ Project monitoringarea

Figure 2. Location of the study areas in the Panzano Bay, positioned in tuea R@0O0 sites.

www.italy-croatia.eu/saspas 9
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Natura 2000 site: SAC IT3330007 - Cavana di Monfalcone

dz ~ Av ] D}v(o}v _~ A3 v e }AE *UE ( W @EvZUU Y (3KZ] -
transition area between the flat land and the Adriatic Sea. It is important becauseut@sch set of

ecological systems characterized by rare habitats in a good status of conzernftomplex system of

spring canals is still present, not modified by land reclamation. It is a sitentthatles the spring ecological

system closest to the coastline and therefore in direct contact with salt and marters. Aquatic

surfaces with different trophic status, water speed, depth and salinity preserve a rich andivezfiified

aquatic vegetation.

, |8 § iii%andbanks which are slightly covered by sea water all the timge % E ¢ vS Jv $Z u G
zone of the site. It consists mainly of sandy sediments (larger grain-size sedimelnting boulders and

cobbles, or smaller grain-size sediments including mud may also be present). Hdistds are
permanently submerged and predominantly surrounded by deeper water. Above thebsarkdthe water

depth rarely exceeds 20 m. In these sub-littoral sandbanks, seagrass meadows can be postent:

marina (in brackish-salt watersf;ymodocea nodos@gn salt waters) andostera noltein shallower salty

waters.

dz }s$zZ €& , ]85 8§ ] v3](] Midflazand isandflats not covered by sea water at low tide
and is characterized by sands and mud emerging during the low tides, partiahgddyZostera noltei
and partly coated by green, blue, brown macroalgae, and diatoms.

Natura 2000 site: SAC SPA 173330085 - 0 0 [ -+I3@ldldella Cona

dz &} oo—//l=}wi} tbo }VSPA tovers an area of 2.668 ha, 40% of which is marine. It is
situated in the eastern part of the Friuli Venezia Giulia region along the last stretchlebtiz® River and
}Jv] *]Jvo EP % &S Al§Z §Z "&)} oo—/*}vi} Z P]}v o E SPE Z « E

The marine part of the site covers about 1.100 ha of shallow waters with releviamsgons of seagrass

u JAeV Jv 8Z u E]Jv % ES }( §Z <$andBanks which areidlightty tovered by sea
water allthetime_« v §Z |, ]38 $Muddféats arid 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

dz ~Z P]J}v o ESuyE W EI|l pv }8]E (E}lu d}EE vv ST &@E " v
along 8 km of coastline, and includes the inland agricultural areas occupied byiesulat olive groves

V. Vv ]vVvS "Mu s E] _ ~35C%] Figured).olhes pérideter foltows the long course of the

Ao u _ ~Af lu }( E}e]}veU AZ] Z Z E § E]l »« 3Z W Ed}y SEEE|SE] o
the land perpendicular to the coastline, with flat bottom and slightly slopidgssioriginated by the
erosive action of surface waters.

European Regional Development Fund 10
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Figure 3Location of the study area in the RNP Dune Costiere, positioned in a Natura 2000 site.

In the protected area, many habitats are present. Each habitat is a result of theggeb, morphological,
and climatic features of the site that determines the presence of plant and animal species.ofStema
are considered priority habitats, such as that colonizedPbgidonia oceanicétarting at a depth of 10-
12 m,P. oceanicaneadows are present on sandy bottoms.

The park includes the Special Areas of Conservation « *>]18S}E& o &E]Jv J*]v}_X

Natura 2000 site: SAC 179140002 - Litorale brindisino

dz ~ ~>]8}E o E]v ]*]v}_ }A E- v waEich i} (marldé.fiheZoridrity Aabithy(
1120* (P. oceanica covers 50% of the total area. It is also characterized by the presence of coastal
wetlands, where rare or endangered species of migratory birds stop or reproduce.

European Regional Development Fund www.italy-croatia.eu/saspas 11



2.3. Kornati NP

Kornati National Park is designated as Site of Community Importance STOAEY - Nacionalni park
Kornati (Figure 4). The parWwas established in 1980 and its management began in 1982. It currently
includes 89 islands and reefs, a total area of 217 kmz2, of which alriésti® marine territory (land 50
km? / sea 167 krf) and a total coastline of 238 km. Karst features dominate its geomorpholbiyy.
estimated that at least 2,500 to 3,000 families of benthic and pelagiafive in the Kornati archipelago
such as 353 species of macroalgae, 3 species of underwater flower plants as well as alaniim2b0
speciest 61 species of corals, 177 species of mollusks, 127 species of polychaetes, 61 $decisonl
crabs, 64 species of echinoderms and 185 species of fishes. Mead®ascehnicaare also present in
the Park, up to a depth of 25-30 meters. The presence of alien species is incouedy the
anthropogenic threatsP. oceanicas particularly threatened by some macroalgal spec@&sulerpa
cylindraced (that has been observed in the last years and is spreading in the entireaPdrk)e turf-
forming red alga®Vomersleyella setacendAcrothamnion preiss{two species that grow ovérosidonia
rhizomes).

Public Institution, under the competence of the Ministry of Economy and Sustaii2dvelopment,
manages the Kornati National Park. The land part of the park is entirely privately owned (&2und
owners).

Four no-take zones are present where scientific research is only allowed. Saillogvéd in the entire
Kornati National Park except in the areas of strict protection. Anchoring and okvestity are allowed
only in 19 locations (bays and coves). Autonomous diving is allowgdronkganized groups, with a
license for autonomous diving in the Kornati NP obtained in advance.

Since 2013, traditional fishing in Kornati National Park is forbidden dgdenreational fishing is allowed.

1 The data cited in the following paragraph§E & %} &S ]Jv §Z (&S] o *W ] E ~TiiieV D]Z o ]
(2015).

2 Caulerpa cylindrace&onder [previously known &Saulerpa racemosaar. cylindracea(Sonder) Verlaque, Huismaet
Boudouresque]

12
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Figure 4Location of the study area in the Natura 2000 site Kornati NP.
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3. SASPAS MONITORING PROTOCOL

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

The protocol identifies useful indicators to monitor the status and possibanges of seagrass meadows
and to assess the effects on the ecosystem of the concrete actions implememéeinthe pilot seagrass
transplants (activity 4.2) and the placement of environmentally friendly anchoringragstenchorages
and simple signaling buoys) (activity 4.1). The monitoring protocol allows factpgisition of necessary
and univocal information related to the three project sites (Chapter 2).

dz ~ "W A~ D}v]S}E]JvVP WE}S} }o ] VIl oW ZESIMDEE Z2tWhZs & Z WKZd _
specifies the methodologies for carrying out the activities as planned in activity BelimiRary
Environmental Survey) and activity 3.3 (Monitoring campaigns) and includes:

X  a brief description of the seagrass species likely to be found at the thogecpsites - knowledge
of these species is useful for selecting appropriate indicators because, although siraikpecies
have differences that may affect the applicability of the indicators;

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

x the description of indicators measured during the field and laboratory activitiesdier to assess
the status of seagrass meadows, in different stations to be appropriately placed nearbyet® ar
where concrete actions were carried out.

In this document, the description of indicators measured during the field and laboratbities is only
reported.

3.1. Monitoring activities

The SASPAS Monitoring Protocol was applied to the field activities planaetivity 3.1 (Preliminary
survey) and, more extensively, in activity 3.3 (Monitoring campaigns).

In activity 3.1, the protocol was applied to broader areas to update knowledge of thes stebiodiversity

at the project sites (e.g., species, bathymetry, seagrass presence/absence, meadow extension and
coverage) and to identify specific areas where concrete actions were implemented (as plaacédity

4.1 and activity 4.2) to protect the habitat Bf oceanicand/or other marine seagrasses. Information on
operational limits, general criticalities, prohibitions, local ordinances, etc. was also gathered.

The same methodologies of sampling and sample laboratory analyses,ursgglttie preliminary survey
activities (activity 3.1), were adopted during the 2020 and 2021 mdngocampaigns (activity 3.3), to
check the success of the protection measure activities (activity 4.2 - pilot seagrass transplants).

14



In addition to the use of specific indicators, described in detail belowirtbieitoring protocol includes
underwater photo and video surveys to document field activities.

During the boat-supported field activities, direct observations were carried oututiirascuba diving,
video-photographic records, and seagrass sampling. All these activities werd cauti by Scientific
Scuba Operators, and if necessary, in the case of special operations, also considesiblg pequests
from local Maritime Authorities.

All activities were implemented in accordance with national laws, regulations, and pemsisBliving
permits to carry out the monitoring activities were obtained from the Ministry of Envmemtal and
Nature Protection. For monitoring at sites within protected areas, permission fresmmanagement
board of MPA or Park is required.

All the activities were conducted by adopting updated safety protocols, tocedisks during diving
operations. A safety plan was set up for all field activities to profile and manatgce and underwater
operations according to criteria to maintain a high safety standard (such as the use of -dogtaperator,
underwater communicators, floating indicators, etc.).

Because of their wide national and European distribution and similar morpholagioature (leaves,
roots, rhizomes), the monitoring protocols f@iostera marinaZostera nolteiand Cymodocea nodosa
appear to be relatively similar.

Monitoring sites were examined at approximately the same time of year, each year: latg-sprmmer
for C. nodosandZcsteraspp. and late summer-early autumn fér oceanica

Sampling planned in activity 3.3 (and in activity 3.1), according totir@toring protocol, was performed
on selected stations. In each study site, three Zones were selected where three morstatiogs were
placed at different depths, for a total of nine stations (Figure 5
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Figure 5Example of distribution of sampling stations in the three zones and at dhiffeeent bathymetric ranges (UNEP/MAP -
RAC/SPA, 2014).

3.2. Sampling methodology scheme and indicators

The proposed sampling methodology and indicators are shown in Figure 6. Theest¢hkeen from the
ISPRA monitoring protocol fé. oceanicgISPRA, 2012) for the WFD monitoring, was simplified to be
adapted to the objectives and timing of the SASPAS project. The indiatiported in the UNEP/MAP -
RAC/SPA (2014) monitoring protocol Raroceanicavere also considered to achieve the integration of
the two protocols

Considering that:

- the activities scheduled by the SASPAS project (39 months) allowed only two vegetatitarimg
seasons,

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

- the structure and phenology &f. oceanicapartially differ from those of the other seagrasses,

- species require different transplanting and monitoring periods,

- seagrass meadows are characterized by great interannual variation,

only status indicators were selected for the monitoring protocol that cowtdiningful and useful answers
over the timeframe of the project.
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N2000 SITE

MEADOW STATION

FIELD ESTIMATIONS MEASUREMENTS

% Seagrass Cover Depth
Types of substrates Shoot density (6)
Meadow continuity
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% Alien Species
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Abundance oPinna nobilis

LABORATORY SHOOTS

Morphometrics

MONITORING

LOWER LIMIT MEADOW STATION

SAMPLING ESTIMATIONS MEASUREMEAMPLING
Sediments Cover Depth Sediments
Shoots (*) Typeshsftmtes Shoot density (6) Shoots (*)

% Alien Species  Lower limit types
% Seagrass Cover Rhizomeisgou
Algal Bloom Plagiotropic shoot;
Balise Protocol
SEDIMENTS SHOOTS SEDIMI

Granulometry

Ephiphytes

DATA ANALYSIS

C.I. (Conservation index)

L.A.l. (Leaf Area Index)

(*) = 6 shoots foPosidonia oceanicand 20 shoots for the other species

Morphometrics
Ephiphytes

Granulometr

Figure 6 Sampling methodology scheme (ISPRA, 2012, modified).

The following table (Table 1) shows the indicators selected for the protocol.

Table 1. List of indicators selected for the monitoring protocol.

indicators Seagrass Meadows

Posidonia oceanicg  Zosteraspp. Cymodocea nodos
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/R) 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 nobilisAbundance X X X
Alien species (e.G€aulerpaspp.) X X X
Presence/absence of habitat disturbange X X X
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Figure 7 Sampling methodology scheme (Gerakaris et al., 2017, modified).

Figure 7is an example of a possible sampling design to test the spatial variatiilitin each sampling
site in different circular zones (Gerakaegs al, 2017, modified). At each station, shoot density was
measured in random quadrats and meadow cover was estimated along 10 m linearctsafisk T2 and
T3). The green polygon is a portion of a hypothetical meadow.

3.2.1. General data

Several types of data were collected at each station. General information was recorded at the meadow
scale and the following data were recorded at each site: monitoring datenaitne/code; coordinator
and ofthe} % E $hakef exposure.

3.2.2. Percentage Cover and meadow continuity

Seagrass cover and its continuity/discontinuity describe the seafloor fraction covesshlsasses on a
0-100% scale and provides a measure of seagrass abundance. As cover is depth-dependent, any measure
of cover was related to water depth. Both density and length of shoot affect the estinaititve seagrass

cover (e.g., short shoots may have the same cover as meadows of sparsendmrrt shoots). Seagrass

cover may reflect the patchiness of seagrass stands or seagrass cover of within patches, or both.

Percent seagrass cover is usually visually estimated by a diver as the fractiorbofttime covered by
seagrasses. Cover can be estimated directly as percentage or according to a cevétosPaloceanica
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the cover of the dead matte was also evaluated.

SASPAS protocol: all percent cover values were assessed using the Line Intenssutt TLIT) technique
(Bianchiet al., 2004) (Figure 8). Three transects, each of 10 m length, were monitored at etioh sta
(transects extend radially from a fixed central point). Key elements (Lx) cover measuremargshalo
transects (live seagrass; unvegetated muddy/sandy patches; unvegetated rocky patchemategd
were considered for each transect, at the nine stations.

Along the transects, all the key element changes were noted and recorded. Thusatrass presence
was referred as a percentage of transect length. As an approximation, this linear pattern was asedrep
to m? and averaged.

The per cent cover (R%) along a 10 m transect was calculated from the following formula:
Z9 A T~>&EIliiZiiie

where Lx is the length of the cover, 10 is the length of the transect (Figure 9

Figure 8Line Intercept Transect (LIT) technique (Bianchi et al., 2004).
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Figure 9Example of LIT technique for the assessment of percentage cover (UNEP/MAP - RAC/SPA, 2014).

3.2.3. Shoot density

Shoot density is the number of seagrass shootsind thus provides a measure of seagrass abundance
along depth gradients. The decline in density with depth suggests that shoot density redpeted than
other indicators (e.g., biomass and cover) to environmental changes and may be amdiadyor of
change or negative trends that are occurring in the habitat type (Bauah, 2004).

SASPAS protocol: shoot density was measured non-destructively by countingrtherraf shoots within
sampling unit (six replicated quadrats) launched randomly at least one naptmt at each sampling
station. As shoot density is depth-dependent, any measure of shoot density was related to water depth.

When shoot density is high (i.¢22500 shoots/m) counting of dense stands is only feasible using small
sub-areas. Duarte and Kirkman (2001) suggested different frames size depending on thedegheot
density: 0.5 m x 0.5 m for less than 300 shoots/25 m x 0.25 m for 300-3000 shootg/amd 0.1 m x
0.1 m for more than 3000 shoots/n

For P. oceanicathe number of shoots per fnis one of the most widely used descriptors to assess
ecosystem health (Pergent-Martiret al, 2005; UNEP/MAP-RAC/SPA, 2011) because it provides
information on the viability and dynamic of meadows. This indicator alseate changes due to human
influence when measured on a multi-year time scale. Since the meadow density is stroacfigdally

the depth, Pergenet al. (1995) identified four classes, which are a function of the theoretical mean
densities for each depth. They reflect the ecological conditions of the meadoweBalig2004). Recently

this classification was updated for the interpretation of monitoring data (UNEP/MAP-RAC/3RA( 20
Table2).

Along the lower limit ofP. oceanicameadows, rhizome scouring (laying bare of the rhizomes) and
plagiotropic shoots (plagiotropic to orthotropic rhizome ratio) were also cmnsi.
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Table 2. Meaning of shoot density (shoot8)rior P. oceanica (UNEP/MAP-RAC/SPA, 2011 modified).

Depth (m) - Good Moderate Poor -
1 > 1133 1133 to 930 | 930 to 7271 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 2841 < 284
8 > 746 | 746 to 584 | 584 to 421 | 421 to 259 | < 259
9 > 703 703 to 547 | 547 to 391 391 to 2351 < 235
10 > 662 | 662 to 513 | 513 to 364 364 to 2141 < 214
11 > 624 | 624 to 481 | 481 to 338 | 338 to 195| < 195
12 > 588 | 588 to 451 | 451 to 3141 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 2531 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 2041 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 1441 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 > 265| 255 to 186 | 186 to 117 | 117 to 47 < 47
27 > 240 | 240 to 1751 175 to 109 ] 109 to 43 < 43
28 > 227 | 227 to 164 | 164 to 102 | 102 to 39 < 39
29 > 213| 213 to 1541 154 to 95 95 to 36 < 36
30 > 201 201 to 1451 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 7 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




3.2.4. Shoot morphometric measurement

The study of the phenological characteristics of marine seagrasses allows to describe itfie{/jédnts
through the analysis of vegetation turnover and cyclic phases that characterize the speciessand th
meadow.

SASPAS protocol - The following parameters were measured in the laboratoryiestgibt(cm/shoot),
shoot width (cm/shoot), average number of leaves (leaves/shoot), leaf necrosis (% leawv€sisho
randomly collected shoots at each station (Raroceanicanly orthotropic shoots were sampled). At each
station, 6 shoots oP. oceanicand 20 shoots of the other species (which were also used for epiphyte
analyses) were collected.

The limited number oP. oceanicahoots (6) collected compared to those provided by other monitoring
protocols (6-18) (ISPRA, 2012) is justified by the fact that the monitoriatipns aimed to preserve
the meadows as much as possible, considering how they are damaged by trawling or anchoring.

3.2.5. Leaf Area Index (LAI) and Conservation Index (CI)
To assess the conservation status of faeoceanicaneadows, the monitoring protocol foresees the
application of two indices, the Leaf Area Index (LAI) and the Conservation Index (Cl):

Leaf Area Index (LAI)

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

Conservation Index (Cljonly applicable td°. oceanich

Cl = P/(P+D)

where: P= % of alie. oceanicaD= % of dead matte.

Based on the values of Cl, meadows were classified according to the criterion proposedtbiaiMone
(2009) following the WFD requirements:

Poor Moderate Good
Cl<0.3 IXiG /Di) IXAG /Di IX6G /Di /Hi X0
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3.2.6. Algal blooms and filamentous algae

Macroalgal blooms can vary greatly over time both because they grow fast and becaysediegulated

by wind exposure and can be decimated after a storm. The presence and quiritimentous algae
(especially the generbllva and Cladophora were used as an indicator of nutrient richness in coastal
waters.

SASPAS protocol: the presence/absence of macroalgal blooms was measured by visaabestirom
boat using the aqua scope.

3.2.7. Abundance of epiphytes

Epiphytes (phyto- and zopean be a prominent component of seagrass ecosystems when nutrient
concentrations are high. Both composition and abundance are important. Samples with asbkociate
epiphytic assemblages were collected in immersion and stored frozen apmeservation liquid until
laboratory analysis.

SASPAS protocol: for each station 6 shoof8.afceanicaand 20 shoots of the other species (that were
also used for morphometric measurements) were collected.

Each shoot collected was carefully examined under a stereomicroscope to determine Hrésorg
present. They were classified into three morpho-functional categoeiesrustinglencrusting or prostrate
algae) turf (algae less than 10 mm long) aexkct(algae greater than 10 mm) (Airoldi and Cinelli, 1997,
Irving and Connell, 2002a, 2002b). Zoobenthos organisms were only repdredtheir presence was
significant. Then, cover, i.e., the percentage of area occupied by organisms on the leaf surface, wa
calculated and divided among the three morpho-functional categories.

3.2.8. Associated communities

The abundance of bival\Rinna nobiliglisted in the Annex IV of HD) is considered an indicator of meadow
health (Borumet al., 2004; DazAlmela e Duarte, 2008). The presencePofmnobiliscan be affected by
physical impacts on the meadows (e.g., boat anchoring).

SASPAS protocdinna nobiligdensity was measured counting all individuals encountered within a 1 m
JEE] }E (JE }SZ ] -« }( Z }(SZE SE& ve SeSiidvjcwP]vet V\ZDS d
al., 2004; Figurd0) and evaluating their status (dead or alive).
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3.2.9. Lower limit of meadows and balise placement (only foP. oceanica

The lower depth of the meadow extension is more fragile than the upper one and czonbilered as

an indicator of the dynamics of the entire meadows. In addition, its bathymetric idsaitdh was

% E(}Eu C 8Z 8§ Zv]«u oo ~ o] P _ AZ] Z]vodZA I % JEE] (T ] S0
envisaged by the project. It consists in the installation of marking points (balises), deéad \wede placed

on the bottom at the edge of the meadow and the possible retreat or increase of thewomas
monitored.

SASPAS protocol: considering the schedule of the project, the protocol adoptéite bReseau de
Surveillance Posidonies (Charbongieal., 2000) was applied in a simplified form with the laying of three
balises and a photographic survey.

During the Preliminary Survey (WP 3.1), divers tried to find three sectidns mwer limit (characterized

by degraded/risk of meadows conditions) placing three balises (1 balise aseetidn). Only one section
was identified and all three balises were placed along it. Divers took photosfromt&l pictures (central,

lateral right side and lateral left side) from 0.5 m off the seafloor, uaipgket installed 1.5 m from the
balise, downward to thé®. oceanicaneadow.

Because of the characteristics of the two study areas (NP Kornati and Litorale Brndisthe stations
located in an area characterized by the presence of discontinuous meadows, the badigeslaced on
the bottom by the edge of patches Bbsidoniacharacterized by degraded/risk conditions. The selected
limit did not correspond to the actual lower limit of the meadow (as repnése in the example in the
Figurell), as only possible anchor-risk contours were considered, to monitor their retreat dgmami
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Figurell. Example of balise placement in a discontinuous meadow.

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

progressive limit: with plagiotropic (horizontal) rhizomes beyond the lonénted toward
the bottom, the absence of matte, regularly decreasing cover (indicates coloniziHtibe
meadow in the depth);

sharp limit: the meadow stops abruptly with the presence of vertical rhizomes hilein
absence of matte; it is characterized by high (>25 %) or low (<@&\8) (these limits usually
indicate a state of equilibrium, but low percent cover may indicate environmental
deterioration 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 less than 100 shoots péramd cover less than 15 % (in general it
reflects degraded conditions);

regressive limit: the presence of dead matte beyond the limit, within the dead matea f
isolated shoots or residual patches®foceanicaalive 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 lowerdiepith, typology and % cover
are reported n Table 3, Table 4 and Table 5 (UNEP/MAP-RAC/SPA, 2009, 2011).
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Table 3. Status of the meadow in function of the lower limit depth (UNEP/MAP-RAZI$PANodified).

Table 4. Status of the meadow in function of the lower limit tipology (UNEP/MEBFSRA, 2011, modified).

Table 5.Status of the meadow in function of the lower limit cover (UNEP/MAP-RAC/SPA, 20fi#djnod

3.2.10.Type of substrate

The type of substrate, by means of visual observation, was also evaluated. Sediment saerples
collected for laboratory grain-size analyses.

3.2.11. Alien species

The presence oflien speciess included among anthropogenic threaf8. oceanicais particularly
threatened by some algal species: three species of the g€auserpa(C. taxifolia C. proliferaand C.
cylindracea and the turf-forming red algs#Vomersleyella setacedror this reason, their reporting and
coverage estimation are required by the WFD protocols applied in the Mediterranean Sea.

SASPAS protocol: the abundanceatién speciesvas evaluated as cover using the same methods
described for seagrass cover (along three transects at each station).

3.2.12.Presence/absence of habitat disturbance

Evidence of mechanical pressures (e.g., mooring systems, concrete blocks, piass,ropas, and trash)
and signs of impacts (e.g., detached shoots, detached plates of matte, damages tlaaling or
anchoring) was identified through visual observation.
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4. MONITORING RESULTS

The results of the 2021 monitoring campaigns carried out between February and May at the thest pro
sites are reported in the following paragraphs (the additional ones will be canieith autumn 2021). In

the project sites, at each station, general information, such as monitoring date, site nachee/c

}JE Jv S}E v

}% & S}E*[ Vu- U A%} pE U Vv
annexes). Also, laboratory data were reported in special sheets that are collected in the annexes.
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The coordinates of the monitoring stations at the three study sites are reported in Table 6

Table 6. Coordinates of the monitoring stations in the three study sites.

Monfalcone (Bay of Panzano)

Latitude (N) Longitude (E)
1332'12,51"
1332'19,19"
13 32' 27,58"
1331' 36,79"
13 31' 54,79"
13 32' 32,63"
13 31' 54,88"
13 32' 06,01"
13 32' 35,82"

Z1A
Z1B
Z1C
Z2 A
Z2B
Z2C
Z3A
Z3B
Z3C

4.1.Monfalcone (Bay of Panzano)

45 46' 45,81"
45 46' 45,47"
45 46' 37,97"
45 45' 34,13"
45 45' 28,69"
45 45' 23,05"
45 45' 06,27"
45 45' 09,33"
45 45' 11,00"

4.1.1. Monitoring area

Kornati NP (NEW)
Latitude (N) Longitude (E)

Z1A
Z1B
Z1C
Z2 A
Z2B
Z2C
Z3A
Z3B
Z3C

RNP Dune Costiere

atitude (N) Longitude (E

43 82' 46,91"27150,53" Z1A 404859,81" 1731'25,]
43 82' 48,69"27153,43" Z1B 4048'59,83" 1731 24,
43 82' 52,37'27155,52" Z1C 4048'59,81" 1731 23,
43 82' 45,74"27153,12" Z2 A 4049 00,32" 1731 25,
43 82' 48,56"27155,03" Z2B 4049 00,39" 1731'24,:
43 82' 50,92'27158,33" Z2C 404900,43" 1731 23,
43 80' 90,83"28.52,50" Z3A 4049 00,91" 1731 24,
43 80' 89,44"25150,55" Z3B 4049 00,87 173124,
43 80' 88,8925188,61" Z3C 4049 00,92" 1731 23,
Balise 4349'31,10" 1516'32,59" Balise 4049 00,08" 17 31'23,99

At Monfalcone, the first monitoring campaign planned in 2021 took placeiii iA the two Natura 2000

sites in the Panzano Bay: SACavana di Monfalconand SPA-SAC& }

(Figurel3).
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(Z1) was located on@ymodocea nodogaeadow, where anchoring pressures occur, due to the presence

of medium-sized boats (sailboats). Within this Zone, three monitoring stations wereopesitat diferent
depths (Stations Z1-A, Bland Z1-C) (Figute?).

The Zone 2 (Z2) and Zone 3 (Z3) were pldoeds Z " &}

characterized by shallow depth and are locateddymodocea nodosaeadows mixed with other species
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(i.e.,Zostera noltein Z2 andZostera marinan Z3). In these areas anchoring pressures occur, due to the

presence of small-size boats. As at Zone 1, three monitoring stations weredpwathin each Zone, at

different depths, for a total of six stations (Z2-A, Z2-B, Z2-C, Z3-A, Z3-B and Z3-C)Zf-igure
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Figurel2. Sampling scheme applied to Zone 15id
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Figurel3. April 2021. Panzano Bay: first monitoring campaign 2021.
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4.1.2. Distribution of seagrass meadows

In the Bay of Panzan@ymodocea nododa the most abundant seagrass species, which sometimes forms
mixed meadows together witBostera marinand / orZostera nolteiConcerning the sampling areas, as
previously mentioned, Zone 2 and Zone 3 were locate@pmodocea nodosaeadows, with reduced
presence of other specieZd@stera noltein Z2 andZostera marinan Z3) (Figuré4).

Figureld. Seagrass distribution and monitoring stations in the Panzano Bay.

www.italy-croatia.eu/saspas 30



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

Other sites, coincident with the shallower areas were little or no colonized.

4.1.3. Percentage Cover and meadow continuity

In Zone 1 (stations Z1-A, Z1-B and Z1-C), the average c@gnotiocea nodoszaried between 0% and
100%. In fact, in some areas (Station Z1-C) seagrasses were absent (bare seabed). In Zone 2(stations Z
A, Z2-B and Z2-C), as mentioned bef@gnodocea nodosaeadows were mixed witBostera nolteand

(as the graphs shows) the average cover of both speeéessclose to 100% or slightly less than 100%
(some discontinuity of the meadow). In Zone 3 (stations Z3-A, Z3-B a@jl Z8verage of both species
(C. nodosandZostera maringwas close to 100%. Even considering the variability due to the presence
of different species characterized by different seasonal cycles, data analysis suggeststireexdf
limited differences of percent cover along stations and Zones. A comparison with théralat2019
campaign (preliminary survey - WP 3 activity 1) showed an increasenofteicoverage at station Z2-A.
However, no statistically significant differences (p<0.05) were found between thedwerage values
(2019 and 2021). The results are summarized in Fitfure

Monfalcone (Bay of Panzano) - Percentage Covi_2019 |
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St.ASt.ASt.ASt.BSt.BSt.BSt.CSt.CSt.CSt.ASt.ASt.ASt.BSt.B St.B &1 3. BiSt.ASt.BSt.BSt.BSt.CSt.C:
C.n.Cn.Cn.Cn.Cn.Ch. - - - Zn Zn Zn.Chn.Cn.Cn.Cn.C.nZmZmC.n.C.n.C.n.C.n.C.n.C.

Figurelb. The average values of seagrass percentage cover as measured at the sampling.station
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4.1.4. Shoot density

In Zone 1 (stations Z1-A, Z1-B and Z1-C), the average shoot defSitpadocea nodosaaried between

628 and 730 shoots/f(at Z1-C station seagrasses were absent). In Zone 2 (stations Z2-A, Z2-B and Z2-C),
the mean value of shoot density ranged between 637 and 707 shobdtsfr@ymodocea nodosand was

about 1915 shoots/rhfor Zostera nolteiIn the third Zone (stations Z3-A, Z3-B and Z3-C), the average
shoot density ofCymodocea nodosanged from 578 to 789 shootsAnlt was about 306 shoots/ffior

Zostera marinaAs for the percent cover, the data analysis suggests the presence of limited differences
along stations and Zones for shoot density. The differences were related to the speciesdpsae
Zosteraspp.) and characterized by different seasonal cycles (growth rate and spread, repredeeation,

etc.).

A comparison with data from the 2019 campaign (preliminary survey - \&&ivAty 1) highlights a
decrease oFostera nolteshoot density in the station Z2-A. However, statistically significant differences
(p<0.05) between the two coverage values (2019 and 2021) were only fouZ1-B forC. nodosa
(characterized by an increase between 2019 and 2021). The results are summarized ih@-igure

Monfalcone (Bay of Panzano) - Density (shoot)m

3000
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St.AStASt.ASt.BSt.BSt.BSt.CSt.CSt.CSt.AStAStASIBStBR.C St.CSt.ASt.ASt.ASt.BSt.BSt.BSt.CSt.
C.n.Cn.C.n.Cin.Cn.Cn. - - - Zn Zn Zn.Cn.Cn.C.n.C.n.C.nZmZ mC.n.C.n.C.n.C.n.C.n.C.

Figurel6. The average values of seagrass shoot density as measured at the sampling stations.
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4.1.5. Shoot morphometric measurement

In Zone 1 (stations Z1-A, Z1-B and Z1-C), the mean shoot lergyinofiocea nodosanged from 11 to
14.5 cm (at Z1-C station the seagrasses were absent). In Zone 2 (stationRZ2 akdzzZ2-C), the mean
shoot length was in the range 8.9 - 22.5 ftmCymodocea nodosahereasZostera nolteishowed an
average value of 10.8 cm. In Zone 3 (stations Z3-A, Z3-B and Z3-C), the médangtivof Cymodocea
nodosaranged from 11.7 to 13.1 crdostera marinahowed an average value of 58rh. Analysis of the
data suggestthat limited differences along stations and Zones charactéZizeodgashoot length. They
are mainly due to different water depths. Light attenuates with increasing depth and seagraskegpr
leaves and thin shoots density to capture more light to convert into phatibsfic production. Compared
to the average shoot lettly of C. nodosathe shorter length oE. nolteiand the longer length &. marina
are expected due to their different phenological cycles.

A comparison with data from the 2019 campaign (preliminary survey - &¢Vvay 1) showed differences

in the three species shoot length (decreases and/or increases). Statistically significant differend#s (p<0
between the two shoot length values (2019 and 2021) were found in all sgatibhe results are
summarized in Figure?.

Monfalcone (Bay of Panzano) - Shoot length (cm)

90 2019
80 - ZONE 1 ZONE 2 ZONE 3

70 1-2021
60

. g 1 I
I I . 5 I I 6 8 ik |46l9 8.1 2 I 8 I
18.359:111.012.2 0145 9.3 610.816.27%1%22.524 2 8.9 1 #8140 13.12929%%1 7
0

St ASt ASt. ASt.B St.B St.B St.C St.C St.C St ASt. ASt. ASt.B St.B St.B St.C SttAStASLASt.BSt.BSt.CSt.CS

5

o

4

o

3

o

2

o

1

o

C.n.C.n.C.n.Cn.Cn.C.n. - - Zn.Zn. Zn. Cn.C.n.C.n.Cn.C.n.OMmZmEZn.C.n.C.n.C.n.C.n.C.|

Figurel?7. The average values of seagrass shoot length as measured at the sampling stations.
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The other parameters are summarized in Table 7 (average values and standard deviations).

Table 7. Shoot width (cm/shoot), n. of leaves/shoot and leaf necrogs@&s/shoot) (verage values and standard deviations).

Zone 1l
Shoot width (cm/shoot)

N. of leaves/shoot

Leaf necrosis (% leaves/shoo

Zone 2
Shoot width (cm/shoot)

N. of leaves/shoot

Leaf necrosis (% leaves/shoa

Zone 3
Shoot width (cm/shoot)

N. of leaves/shoot

Leaf necrosis (% leaves/shoo

2021
2020
2019
2021
2020
2019
2021
2020
2019

2021
2020
2019
2021
2020
2019
2021
2020
2019

2021
2020
2019
2021
2020
2019
2021
2020
2019

Z1-A (C.n.)
0.21+0.02
0.36+0.01
0.17+0.02
1.7+0.4
2.7+0.5
3.1+0.5
1.5+0.5
0.6+0.2
0.1+0.2
Z2A (Z.n.)
0.11+0.01
0.11+0.01
0.10%0

3.8+0.5
2.8+0.4
2.8+0.4

0.1+0.2
0.2+0.2
0.2+0.2
Z3A (Z.m.)
0.45+0.02
0.49+0.01
0.44+0.05
4.7+0.7
4.8+0.7
4.8+0.7
1.1+0.4
1.5+0.5
1.1+0.5

Z1-B (C.n.)
0.22+0.02
0.35+0.02
0.18+0.03
2.2+0.5
2.8+0.6
3.0+0.7
2.0+0.5
0.6+0.2
0.4+0.8
Z2B (C.n.)
0.27+0.02
0.34+0.01
0.18+0.02

1.7+0.7
2.7+0.5

2.7+£0.6
3.4+£1.0
0.7+£0.5
0.310.5
Z3B (C.n)
0.25£0.02
0.33+0.02
0.19+0.03
1.8+0.4
2.8£0.4
2.8£0.5
0.8+£0.5
0.7+£0.3
0.810.3

Z1-C

Z2C (C.n))
0.17+0.02
0.38+0.02
0.28+0.02

1.8+0.5
2.5%+0.5
2.7+0.6

1.240.5
1.1+0.5
1.4%0.9

Z3C (C.n.)

0.21+0.02

0.39+0.02

0.25+0.04
1.9+0.4
3.0+0.7
2.8+0.5
0.620.3
0.5:0.3
1.4%0.9
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The comparison with the 2019 campaign data (preliminary survey - WP 3 at}igityws no particular
vViu 0] * Jv38Z SZE % E u 3 E+[ A op X
4.1.6. Leaf Area Index (LAI)
The index values are reportedTaole 8 (average values):

Table 8. Leaf Area Index (LAI) averages values (the values ietbraafier to 2019 Preliminary survey campaign and 2020
monitoring campaign).

Zone 1 Z1-A(C.n)  Z1B(C.n.) Z1-C
LAI (station average value) (O.gé(-)f.GG) (©. fff_sg)
LAI (Zone average value) 0.15 (0.21-1.62) -
Zone 2 Z2A (Z.n) Z2B(C.n.) Z2C(C.n)
LA (station average value) (0.3?:-111.37) (0.205?2.07) (0.25?27.62)
LAI (Zone average value) - (0_27'%335)
Zone 3 Z3A(Zm) Z3B(C.n) Z3C(C.n)
LAl (station average value) (1.81i£-3$.35) (0.24%25.31) (o.gé%gm)
LAI (Zone average value) - (0.(?53.84)

Comparison with data from the 2019 campaign (preliminary survey - WP 8yat)ishowed decreases
and increases in LAl values due to differences in density and shoot ler@gtmoflosandZ. noltei

4.1.7. Algal blooms and filamentous algae

A general visual assessment by boat using aqua scope in the monitoringshoesd the absence of
(filamentous) macroalgal blooms.

4.1.8. Abundance of epiphytes

The average cover of the three categories was calculated (i.e., the percentage of surface aresldncupi
the organisms on the leaf surface) and reported in Table 9.
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Table 9. Average cover of the three categories (Encrusting layer, Erect layerfdageru

Z1-A Z1B 71.C Z2A Z2B
(C.n.) (C.n) (Zn) (C.n)
Encrusting layer 20%  15% / 15% 15%
Erect layer <5% <5% / <5% <5%
Turf layer 10% 10% / 5% 10%

Z2C Z3A Z3B Z3C
(C.n) (Zm) (C.n) (Cun)
15% 15% 20% 15%
<5% <5% <5% <5%

5% <5% 10% 10%

The dominance of thencrusting laye(mainly represented by red calcareous algae) is reported in the
literature as a positive condition of the quality status of seagrass meadows. In fadistimbed
environments (e.g., in the presence of increased nutrient concentrations or water turbidity), woedd

be a reduction in the abundance of encrusting taxa and a simultaneous increase in thecpre$en
filamentous algae (Ballesteros, 1987; Martinez-Cetgad., 2010).

4.1.9. Associated communities

In the study area (within the corridors and in their proximity), no live or dead indilsdafPinna nobilis

were found.

4.1.10. Type of substrate

Considering the close relationship between seagrasses and substrate, to identify the type of substrate, in

addition to visual observation in field, sediment samples were collected fardédry granulometric

analyses. The results are reported in Talie

Tablel0. Results of the grain-size analyses.

Pebbles % Gravel % fine sand % silt % clay %
Grain size classification
@>64 mm 2<@<64 mm 0.063<@<2 mn 0.0039<@<0.063 mm BOOO
Z1 0.00 0.00 86.11 11.73 2.16 Fine silty sand
z2 0.00 0.00 80.93 15.09 3.98 Fine silty sand
Z3 0.00 0.00 78.38 18.38 3.24 Fine silty sand
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4.1.11. Alien species

No alien algal species were found in the study area during the monitoring activities.

4.1.12.Presence/absence of habitat disturbance

Concerning human disturbance and evidence of mechanical pressures, no anthropogenic pressures were
observed in or near the monitoring Zones.

4.1.13. Monitoring of seagrass transplantation

At Monfalcone (Figuré8), the area for pilot seagrass transplantations (planned in WP 4 activity 2) was
] vs](] ]Jv sz ~W [» &} Isola d¢lla Gohp (near Zone 2 and Zone 3). This area is
characterized by shallow waters (about 1.2 meters above mean sea level), and by thacprese
Cymodocea nodosmeadows, partly mixed with other specieBoftera nolteiand Zostera marina
Anchoring pressures occur in this area, due to the presence of small boats. The meddbe/sionor

site were selected in a nearby area (Figli® The donor meadow was continuous with no visible signs
of disturbance.

In September 202aCymodocea nodosshoots were transplanted using two different techniques (Figure
19). The first one, which was prevalent, involved the collection and planting of sedstéted units
where the plant with leaves, roots and rhizomes are be taken with the native sediment surrout)ding
The second one involved the collection of shoots (bare root plantinitg u cuttings) and subsequent
replanting, using anchor staples.

In April 2021, an addition&lymodocea nodosailot transplantation was performed at Panzano Bay, in an
area nearby the first transplantation by using the same two techniques. The donor sigeleated in an
adjacent area. Donor meadow was continuous, with no visible signs of disturbance.

Two square transplant areas (10 X 10 m) were selected, where the manual transplant of vegeigsed pl
and bare root planting cuttings was carried out.

The results of the monitoring campaigns carried out in September 2021 (as planned iadfitRty 3.3)
are reported below.

First pilot transplantation (September 2020): sods showed a good developm&®s of cases, as the
remaining 50% got eroded (Figu2@ and Figure21). Regarding the other technique, few transplanted
cuttings were found. These losses showed that the cuttings technique was not tstesaitable for the
area (exposed to the Autumn storms and that occurred shortly after the transplant).

Additional pilot transplantation (April 2021): sods showed a rapid lea@me development and a rapid
and wide colonization of the seabed (Fig@&and Figur&3) reaching about 100% of success. Regarding
the transplanted shoots, by staples, about 70% survived the transplantation and this was djyi¢hi:
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vegetative period (spring), favorable to the development of plants and b) éfi@mement in the
transplantation technique.

Figurel8. Sagrass transplantation: host and donor sites in Panzano Bay (Monélcon

Figurel9. Cymodocea nodostansplanting techniques: collection and planting of plugs (on the left) diettion of shoots
and subsequent re-planting by staples (on the right).

www.italy-croatia.eu/saspas

38



Figure20. September 2021: sods©f nodosdranplanted in September 2020 that got eroded.

Figure21l. September 2021: sods ©f nodosaranplanted in September 2020 that showed a good development

www.italy-croatia.eu/saspas
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Figure22. September 2021: sods ©f nodosdranplanted in April 2021 that showed a good development.

Figure23. September 2021: sods©f nodosaranplanted in April 2021 that showed a rapid and wide colonization of the
seabed.

www.italy-croatia.eu/saspas
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4.2. KORNATI NP
4.2.1. Monitoring area

At the Kornati NP site, the first monitoring campaign planned in 2021 was carried ouyi(Fidare26).

In this case, two types of sites were considered, located® onceanicaneadows. The first one is the

Ny ZYE]VvR g bay where & Z}E]VP % E ¢*uE& ¢} UE v SZ ¢ }valv ]e §Z
less confined site where diving boats anchor for authorized diving activities.

Iv 82 "~ v Z}YE|v<@&ZHAoi~]v CeU 3A} ¢}Jve AE 0 & ~e}P. i v o}
oceanicameadows, each one hosting three monitoring stations, placed at different depths (St. A, B and
C) for a total of six stations. In addition, three marking points (balises) were placei 4y

Figure24. » u%o0]vP ¢ Z u %0 %o O | §} §Z ¢}v i v e}v T ]v S§Z ]Jv §ZCXv Z}yE]JvP ¢]§

§ §Z ~ ]JA]vP «]8 U o} 8§ SA v 37z JEJAV]E B0 v ZVME (PEVULSZIE
diving activities. Along Zone 3, three monitoring stations (St. A, B and C) were placszi2Big
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Figure25. * U% O0]VP « Z U % % 0] 3} 8Z }v T ]v §Z Jv 8Z " JAAVPI 9P® v %ye]3]dmv  3A
island.

Figure26. May 2021, Kornati NP: first monitoring campaign 2021.
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4.2.2. Distribution of seagrass meadows

In an overall viewR.oceanicaneadows 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 r(é&&y).

Figure27. Seagrass distribution and monitoring stations in the Kornati NP.
The existing distribution map was produced on the basis of the first available informeatid through

orthophoto observations and bathymetric maps. This map represents a potential distribnainge, as
there is a need for more detailed seagrass distribution maps based on actualotletaed in the field.
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§ 8Z N v Z}E]VP ]88 _ ~e}v i v e}v Te ¢]Pve }( ASHIEE W} @S3Z vuU ]
some areas, the cover was fragmented and patchy and damage to seagrasses appeared to be caused by
an Z}& & PP]JvP v ¢ E %]VvP }( v Z}E Z ]Jve O0}VvP SZp S8} ]8edzZ 7
morphology, bathymetric trend and wind exposure, behaves as a sedimentation basin. At preisent,
reasonable to assume that the numerous anchorages of pleasure boats in the summervpengod|so
responsible for sediment re-suspension.

Iv §Z ~ JAJvP ]88 _ ~e}v ie 8Z u }A A ¢ JviMweulpeUeAJI&EZ v} Aje] @} A
sedimentation; only a few points were devoid of meadows, but this is believazbtdue to natural
distribution dynamics and not to the impact of human activities.

4.2.3. Percentage Cover and meadow continuity

/v 8Z "~ v Z}E]VP 18 U AZ E 3A} 1}v -AZ4)B, Z1-AdsdZZore 2 \jth stations
Z2A, Z2-B and Z2-C) were located, the meanceanicaoverage ranged between 31% and 56%, showing
strong discontinuity of the meadow, with a very patchy distribution, atitd@le to different pressures,

as below suggested.

Iv §Z ~ JAJVP 18 _ ~AZ & }v-AZ23-B\3did7Z3-€ W43 boeareid), the mean coverage of
P. oceanicaanged between 61% and 72%. The distribution resulted homogeneous, with lsziseyg to
interrupt meadows and a few signs interpreted as anchorage disturbances.

The data analysis suggests the existence of differences in the cover percentBg®adanicaalong
3 §]}ve Jv 8Z A~ v Z}E]VP ]85 v Jv 8Z ~ JA]JvRee¥so0_ X /yv% ZE 2] |iA] v

18 _ A E Z E § E]I C JAEP Aop-e Z|IPZ BRE2]$ X dx] v %
FE % S E +uo0S pe U ¢ u vsS]}v (}E& WP.Jocedricareadod§ @uifered ]S
from mechanical damage caused by boat anchoring and correlated disturbances (phygpiaets)

sediment burial, over Ju vS§ §]}v }v S§Z ViI%CU o]PZ8 83 vy S]}vYe E *po0S§]

residual distribution.

A comparison with the data from 2019 monitoring campaign (preliminaryesurvWP 3 activity 1)
ZlPZo]lPZ8« P v E 0o ]Jv E + Jv3EZ ~v Z}E]VP «j&]}vBAREveV&, }voC |
statistically significant differences (p<0.05) between the two coverage values §2012020) were only

recorded in one out of the six stations (Z1+3 §]}veX /v §Z ~ JA]JvP «]8 U JA E P
recorded in the three stations. The presence of sandy lenses that cause variations in the overall values of
coverage in this site was probably responsible for these differences. However, iffesendes are not
statistically significant (p<0.05). The results are summariz€&ajime 28.
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Kornati NP P. oceanica Percentage Cover
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Figure28. The average values Bf oceanicger cent cover as measured at the sampling stations.

4.2.4. Shoot density

§ §Z N v Z}E]VP ]88 _ ~e¢}v i v e«}v 1PWcEahicahoots rangdd ketwéen 85
and 184 shoots/AX /v §Z " JAJvP «]§8 _ ~e}v ieU §Z Ploc@nieaangeljietweem]3C }(
183 and 279 shoots/fn As for the percentage cover, the existence of marked differences along stations

§ §Z Nv Z}E]VP ]38 _ (}@. eckhhicavere-rhaifgly yélated to the presence of anchoring
pressure. This impact was not the result of an instantaneous disturbance, but a signal of suffandtion
degradation of the leaf canopy caused by continuous mooring at anchor iraifeednd by the presence
of numerous pleasure boats throughout the long summer season (arrival and tdepasewage
discharge, bathing activities, restaurants on the shore, etc.).

In particular, physical damage to seagrasses seems caused by dragging anchors andasctagiebains

along the seabed. A comparison with the data of the 2019 monitoring camfyigiiminary survey - WP

3 activity 1) showed, as for the percentage cover, contradictory signs of decrease and increase of density
for the different stations of the anchoring site, which correspond to such an irredigturbance to the
meadow. However, statistically significant differences (p<0.05) between the two densigsall9 and

2021) were only found in two out of the six stations (Z1-C and Z2-A stations).

/v $Z ~ JA]JvP «]§ U §Z § Vv oCe]e Z]PZo]PZ3+ }ve @ anmd 43-C2Z}}8
However, no statistically significant differences (p<0.05) between the derditgs/ (2019 and 2021)
were found. The results are summarized in Fidtfe
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Kornati NP P. oceanica Density (shoots/m)
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Figure29. The average values Bf oceanicahoot density as measured at the sampling stations.

In Tablell, the values of shoot density and depth are related to the five classes for the final eablogi
classificationgensuWFD) (UNEP/MAP-RAC/SPA, 2011) (see par. 3.2.3).

Table11l. Shoot density and depth values in relation to the five classes dofirthl ecological classification (sensu WFD)
(UNEP/MAP-RAC/SPA, 2011).

Zones Z1 Z2 Z3
Density (shoots/m) (average value) 155 105 238
Depth (m) (average value) 13 15 9

Ecological classification (sensu WF_ POOR

Comparison with data from the 2019 monitoring campaign (preliminary survey3 s¢Rvity 1) showed
v} Z vP ¢ Jv §Z }o}P] o }v ]38]lve }( 3Z u ZAEvFodS _ Jv SWIKKZA Jv
A JAJVP 18 X

4.2.5. Shoot morphometric measurement

AS §Z ~ v Z}E]VvP ]88 _U ]v-A}¥1-B and £147)} the average length.afceanicahoots
ranged between 29.1 to 40.3 cm; in Zone 2 (stations Z2-A, Z2-B and®&@vedn 31.9 and 40.8 cm. In
§Z " JAJVP <13 _U ]Jv <} Z3-Baid¥3-Q), thé average leng.afceanicahoots ranged
between 32.0 and 46.7 cm.
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Kornati NP P. oceanica Shoot length (cm)
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Figure 30. The average values of P. oceanica shoot length as measured at the sampling stations.

Unlike the previous parameters, as far as shoot length is concerned, the existence of differenges alo
§Z % §]}ve Jv 8Z ~ v Z}E]VP 15 v ]v SZVvEXAJAPABU A v dvesZAd
they seemed to be related, at least in part, to the presence or reduced presence of anchoring pressure.

A comparison with data from the 2019 monitoring campaign (preliminaryesu- WP 3 activity 1)
*Z}A U ]lv 8Z ~v Z}E]JVP «]3 U PvVv E o E p 3]}v ]v S PASrdaBsSZ }( §Z
at the station Z1-C (statistically significant differences (p<0,05) in Z1-A, Z1-B and Z2-8)station

§ 32 ~ JAJvP ]85 U E + ]Jv 8Z +Z}}%3 ovP3Z A E }E § §
statistically significant differences (p<0.05) between the two density values (20120&24d were only
found in one out of three stations (Z3-A).

The other parameters are summarized in Tdl¢average values and standard deviations).

Comparison with data from the 2019 monitoring campaign (preliminary survey3 s¢Rvity 1) showed
a general decrease in leaf necrosidPafsidonideaves at both the Anchoring site (Zone 1 and 2) and the
Diving site (Zone 3).
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Tablel2. Shoot width (cm/shoot), n. of leaves/shoot and leaf necrosieg9es/shoot) (verage values and standard deviations).

Zone 1
Shoot width (cm/shoot)

N. of leaves/shoot

Leaf necrosis (% leaves/shoo

Zone 2
Shoot width (cm/shoot)

N. of leaves/shoot

Leaf necrosis (% leaves/shoo

Zone 3
Shoot width (cm/shoot)

N. of leaves/shoot

Leaf necrosis (% leaves/shoo

2021
2020
2019
2021
2020
2019
2021
2020
2019

2021
2020
2019
2021
2020
2019
2021
2020
2019

2021
2020
2019
2021
2020
2019
2021
2020
2019

Z1-A
0.79+0.03
0.93+0.04
1.06+0.51

5.3x1.0
4.5+0.5
6.2+2.4
0.3+0.4
1.4+0.6
15.9+7.7

Z2-A
0.82+0.05
0.82+0.02
0.79+0.05

4.5+0.5
5.2+0.8
6.8+1.8
0.9+0.6
5.8+6.0
17.7+9.9

Z3A
0.74+005
0.81+004
0.69+003

5.3+0.8
5.7+1.0
6.8+2.0
1.5+1.5
8.5+8.5
22.2+10.0

Z1-B
0.83+0.06
0.91+0.06
0.84+0.03

6.2+2.3
6.0+2.4
6.2+1.6
0
1.2+0.8
12.4+6.6

Z2B
0.86+0.03
0.92+0.09
0.81+0.03

5.8+1.7
5.7+1.0
6.7+1.2
1.3+1.0
1.9+1.9
9.1+5.4

Z3B
0.73+005
0.76+x004
0.70+003

8.0+4.0
4.8+0.8
5.3+0.5
0.6+£0.9
5.5+5.1
30.7£6.4

Z1-C
0.96+0.01
0.93+0.08
0.79+0.01

7.0+£1.9
5.0+1.4
5.8+0.8
1.7#4.1
0.2+0.4
3.2+2.6

722-C
0.96+0.03
0.91+0.05
0.89+0.01

6.5+2.1
5.7+2.2
6.7+3.7
0.2+0.6
10.1+10.9
9.3+3.7

Z3C
0.95+001
0.71+002
0.70+003

7.0x2.4
6.0+0
6.0+1.3
17.9+7
3.9+2.1
36.3+10.6

48



4.2.6. Leaf Area Index (LAI) and Conservation Index (Cl)

To assess the conservation statug’obceanicaneadows, two indices were applied: the Leaf Area Index

(LAI) and the Conservation Index (Cl).

Leaf Area Index (LAI)

The values of the indices are shown in Tdld€average values):

Tablel3. Average Leaf Area Index (LAI) (the values in brackets refer to 2G&@rfamgl survey campaign and 2020 monitoring

campaign).
Zone 1
LAI (station average value)

LAI (Zone average value)

Zone 2

LAI (station average value)
LAI (Zone average value)

Zone 3

LAI (station average value)

LAI (Zone average value)

(2.31-3.06)

(1.92-0.78)

(4.77-6.25)

Z1-B
1.29
(2.09-2.57)
1.67
(1.77-2.44)

72B
1.54
(2.07-2.91)

1.33
(2.07-1.66)

Z3B

2.75
(4.13-3.04)
2.86
(3.87-4.00)

Z1-C
2.35
(0.90-1.69)

72C
1.71
(2.23-2.23)

Z3C

3.45
(2.69-2.72)

Comparison with data from the 2019 campaign (preliminary survey - WP 3yatjighowed a decrease

in the average LAl values in Zone 1, Zone 2 and Zone 3.

Conservation Index (Cl)

The Cl values ranged from 0 (maximum alteration or minimum conservation siatygresence of dead

matte) to 1 (high conservation status) (Tabi.
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Tablel4. Conservation Index (CI) average values.

Zone 1
ClI (station average value)

Cl (Zone average value)

Zone 2
ClI (station average value)

Cl (Zone average value)

Zone 3
ClI (station average value)

Cl (Zone average value)

Iv §Z ~ ]JAJvP +]§ U §Z

&

Z1-A
0.37

Z1-B Z1-C

0.56 0.39

0.44 (poor conservation status)
Z2A
044

Z2B
048

Z2C
031
0.41 (poor conservation status)

Z3A
0.61

Z3B
0.60

Z3C
0.72

0.64 (moderate conservation status)

e E }E ~ }u% &

&) 1iipw Jiv §Z

(especially at station Z3-A) caused the meadow conservation status to change fromtGRIODERATE

4.2.7. Algal blooms and filamentous algae

A general visual assessment by boat using aqua scope in the monitoringshowesd the absence of

(filamentous) macroalgal blooms.

4.2.8. Abundance of epiphytes

The average cover of the three categories was calculated and reported inIbable

Tablel5. Average cover of the three macroalgal categories (Encrusting layer, Erect layerralayer).

Z1-A Z1B Zi1C
Encrusting layer 35% 30%  35%
Erect layer 5% 5% 5%
Turf layer 10% 10% 10%

Z2A 7Z2B 72C Z3A Z3B Z3C
25% 30% 35% 35% 30% 35%

5% 5% 5% 10% 10% 10%
15% 10% 10% 15% 15% 15%

As for the other study sites, the dominance of #hecrusting layefrepresented mainly by red calcareous
algae) can be considered a positive condition of the quality status of seagrass meadows.
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4.2.9. Associated communities

In the study area (within the corridors and in their proximity), no live or dead indilschfPinna nobilis
were found.

4.2.10Lower limit of meadows and balise placement

In June 2019, as planned by the WP 3.1 activities, three marking foatitses - dead bodies) were placed
]lv §2 ~ v Z}(0n8 tké¢Sseabed at the meadow edge of the station (at 14 meters depth), along
stretches of the lower limit characterized by degraded/risk conditions. In this cagemalsection of the
limit was selected, and divers took photographs (central and lateral) of the area where theshakre
placed for future comparison, to highlight possible retreat or increase in the limit of the meadows.

The selected limit did not correspond to the actual lower limit of the meadow ag tbel potential
contours endangered by anchoring were considered. The depth of the uppefliBrt m) was measured
at station Z1-C.

In May 2021, some photos of the balises were taken (Figlir&igure32 and Figure33). The analysis of
these photos showed a stable condition of the meadows, as no signs of retrieasiofoniavere visible.
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Figure31. Balise (n. 2) placed by the edge of the meadow on the left of the central balise.

www.italy-croatia.eu/saspas
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Figure32. Balise (n. 1) placed by the edge of the meadow between the other two balises.
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Figure33. Balise (n. 3) placed by the edge of the meadow on the right of the central balise.
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4.2.11Type of substrate
Granulometric analyses are reported in Tabe

Tablel6. Results of the grain-size analyses.

Pebbles % Gravel % fine sand % silt % clay %
Grain size classification
@>64 mm 2<@<64 mm 0.063<@<2 mn| 0.0039<@<0.063 mm ZBOOM
Z1 0.00 0.00 17.54 69.12 13.34 Clayey sandy silt
z2 0.00 0.00 11.05 70.44 18.51 Clayey sandy silt
Z3 0.00 0.00 28.41 62.04 9.55 Slightly clayey fine sarq

4.2.12. Alien species

Although the invasive marine alg@aulerpa cylindraceavas observed in the last years, spreading
§ZE}uPZ}us 32 W EIU v} o]v oP A E S §e+ RERIVPSZZYENVE EI
v §38Z ~]AJvP ]38 X

4.2.13. Presence/absence of habitat disturbance

§ §Z N v Z}YE]VP ]88 _ ~e}v i v e}v Te <]Pnelittdr ontBqsEabed were <}
E %}ES ~ }3S0 ¢ v Ve %0 3] JvS Jv EeeX § 3Z ~ JAJVRImPS _ ~o}
with low sedimentation and no visible signs of disturbance; only a femtpavere devoid of meadow,
possibly due to anchoring (anchor and chains).

4.2.14. Monitoring of seagrass transplantation

In October 2019, at the Kornati NP site, two closed pilot seagrass transplantatisrwele realized at

<E Aoi ] CU ¢} 00 8Z "~ v Z}E]vP «]8 _ ptamnedEn R 4 activity 2}v T+ U
(Figure34), following the method of Scannavirei al. (2014). These plots were characterized by the
absence of seagrasses or by very spotty covers and by the evidence of frequent preserc®eoédan

} §¢X dZ u }A }(8Z JV}E 18 A0 & JvEZ ~]AJvP ]38 X
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Figure34. » PE ¢ SE ve%o0 VS S]}VW SE ve% 0 v Pheldmdsaic‘oithe fraagpldntingSareas.v

The cuttings collected in the donor meadow were fixed to the arms of a biodagl@dupport and 12
patches composed each of 6 supports were placed in the area to be reforested @sgure

Figure35. &£ U%00 * }( *H% %} ES A]SZ uss8]vPe v }( "EE ve%o0 VS % § Z_

Monitoring was carried out in October 2019, identifying, and labellingta twf 6 supports randomly
distributed along the transplant patches. Shoot density, height of the longatahd increase length of
the rhizome were measured.
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The results of the monitoring campaigns carried out in June 2020 and May204@d (as planned in WP

3 activity 3, Figur@7) are reported below (Figurg6); it is important to underline that, since October

2019, the transplanted areqv <& Aoi ] C A+ (E <pyv30C u}v]S}E goed o0 3E
conditions. In May 202 aulerpa cylindraceaas observed in the transplant area.

Total number of shoots Shoots length (cm)

5 55 20
50 ~ ] 50 | May21
4 I
40 — - 40 %
35 ] M 35 %
30 30
25 25
20 20
15 15
10 10

5 5

0 0

S-1S-1S-1S-2S-2S-2S-3S-3S-35-4S-4S-4S-5S5S5-58S-6 S-1S-1S-1S-2S-2S-2S-3S-3S-3S-4S5-4S-45-5S-5S-5S5-6

Rhizome length increase (cm)

12 Oct-19/May-21

10

Figure36. Total number of shoots, average values of shoot length and rhizome lengthse of the 6 monitored support (S-1,
S-2, S-3, S-4, S-5 and S-6) in October 2019, in June 2020 and in May 2021.

The total number of shoots and the leaf length showed a slow decrease respectivetuirobthe 6
stations and in all the six measured supports. The decrease was partly due to tisedhigientation trend
still going. The rhizomes length showed an increase in all the supports (B&yure
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Figure37. May 2021: seagrass transplantation monitoring activities in the Anchoring site.

Figure38. October 2021: Transplantation area in Levrnaka Bay and donor site.

www.italy-croatia.eu/saspas
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The second (additional) pilot transplantation area was carried out in October i2OR&vrnaka Bay,
located in the homonymous island, two miles fromE Ao.i ]

Figure39. October 2021. Seagrass transplantation: preparation of the transplanted cuttinigth@in supports.

Figure40. October 2021. Transplanted cuttings and supports on the seabed.

www.italy-croatia.eu/saspas
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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 first monitoring campaigeglin 2021 was
carried outin Februanjv §Z E SuE& 1iii ]88 ~>]5(Hgured4l). E]v Je]v}_

The study area is located at about 500 meters from the coast and the zones argeatr@most parallel
to the coastline. Location Z1 is the closest Zone, while Z3 is the most distant.

The three Zones were located i oceanicaneadow, where anchoring pressures occur due to the
presence of medium-sized boats. Within each Zone, three monitoring stationsphared 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).

Figure41. Sampling scheme applied to the monitoring Zones (1-2-3) in the Regional INfFttkaf Coastal Dunes.
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4.3.2. Distribution of seagrass meadows

The presence d?. oceanicaalong the coast of the park, was detected a few hundred meters offshore, at
a depth of about 7 meters, where the upper limit showed an irregular pattern (Fit)re

Figure42. Seagrass distribution and monitoring stations in the Regional Naturkld®&oastal Dunes.

The lower limit is much further offshore, at a depth that has not been investigated. Thdesitdied for

the measurements and to carry out the pilot transplantations is approximately oppasR®s$a Marina.

The meadow coverage was approximately 70-75%, on matte, with the presence of humerasiofire
inter-matte sandy deposits. Several areas of matte were observed where seagrass was certainly retreated,
for reasons not directly related to anthropogenic pressures.
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4.3.3. Percentage Cover and meadow continuity

The average coverage Bf oceanicaanged between 49% and 93% in Zone 1 (stations Z1-A, Z1-B and Z1-
C), and between 20% and 80% in Zone 2 (stations Z2-A, Z2-B and Z#€3e Kones, the meadows
were continuous. On the contrary, in Zone 3, with the exception of station Z3-A, the average coverage of
P. oceanicavas lower than in Zone 1 and 2 (14% - 7% - in stations Z3-B and Z336%urid Z3-A),
highlighting a discontinuity of the meadow. The results are summarized in Bigure

RNP Dune Costiere - Percentage Cover

140

120 ZONE 1 ZONE 2 ZONE 3

100 . i}
80 i % T h -
60 m
40

20 1
88 B4 76 B8 87 9C 78 80 Iz 62 82 £
0

St ASt. ASt.ASt.BSt.BSt.BSt.CSt.CSt.CSt.ASt.ASt.ASt.B St.B St.B &181.3181.81St.ASt.B St.B St.B St.C St.C!

Figure43. The average values Bf oceanicger cent cover as measured at the sampling stations.

As highlighted during the previous campaign (preliminary survey WP F1dath analysis suggests the
existence of differences along the stations between Zones 1 and 2 amd3Zdém particular, the stations
placed in Zone 1 and Zone 2 are characterized by a higher cover percentaglbdbain Zone 3, with
the exception of station Z3-A. The comparison with data from the 2019 campaigmipeely survey -
WP 3 activity 1) also showed a slight decrease in the average coverage at tib@imgstations with the
exception of Z1-C, Z3-A, where a slight increase was recorded, and Z2-B, where therevarégion.
However, these differences were partly due to the different sampling seasons (Septen2@t9 and
February in 2021). The results are summarized in FgRiead confirm an irregular coverage pattern (in
time and space) that was observed during the diving campaigns, highlighting edysiamics that do
not respond to a determined trend.

4.3.4. Shoot density

In Zone 1 (stations Z1-A, Bland Z1-C), the average densityRofoceanicahoots ranged between 275
and 322 shoots/rfy in Zone 2 (stations Z2-A, Z2-B and Z2-C) the range was 277-302 shaontsfmite
similar in Zone 3 (261-279 shoots)mAs already recorded in 2019, data analysis suggests the existence
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of limited differences along stations and Zones for shoot density. Compasigb data from the 2019
campaign (preliminary survey - WP 3 activity 1) also showed an ovesedbde in the mean shoot density
at the monitoring stations with the exception of Z2-B and Z2-C, where very slight irereasedetected.
As for the per cent cover, these decreases were largely due to the different sampling seasonmaliSepte
in 2019 and February in 2021). The results are summarized in Bigure

RNP Dune CostiereR oceanica Density (shoots/m)
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Figure44. The average values Bf oceanicahoot density as measured at the sampling stations.

In Tablel7, shoot density and depth values are related to the five classes of ecological setggW/FD)
(UNEP/MAP-RACI/SPA, 2011) (see par. 3.6.3 and par. 4.2.4).

Table17. Shoot density and depth values in relation to the five classes dofirthl ecological classification (sensu WFD)
(UNEP/MAP-RAC/SPA, 2011).

Zones Z1 Z2 Z3
Density (shoots/m) (average value) 301 286 269
Depth (m) (average value) 7 7 8
Ecological classification (sensu WFL POOR POOR POOR

Comparison with data from the 2019 campaign (preliminary survey - WP 3 actisitgwt¢d no changes
in the ecological conditions of the meadow (still POOR in the three zones).

www.italy-croatia.eu/saspas 63



4.3.5. Shoot morphometric measurement

The mean shoot length ¢f. oceanicaanged between 37.1 and 39.5 cm in Zone 1 (stations Z1-B, Z1-
and Z1-C); 33.1 and 40.2 cm in Zone 2 (stations Z2-A, Z2-B and Z246)5aamd 55.7 cm in Zone 3

(stations Z3-A, Z3-B and Z3-C).

RNP Dune CostiereP oceanica Shoot length (cm)

90
ZONE 1 2019
75 - 2020
1-2021
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422 4450 371 4| 163,00 40.2 0 47,70 33.1 1 6
57.8 = 39.3 6 339" 395 47 389 372 8 ||59,7} 557
0

¥

4.1 49.6 2
41 5916 46.5
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Figure45. The average values Bf oceanicahoot length as measured at the sampling stations.

Comparison with data from the 2019 campaign (preliminary survey - WP &yat)ishowed an overall
decrease in the average shoot length at the monitoring stations, with the only exceptitetion  Z1-

C. The results are summarized in Figibe

Other derivate parameters are summarized in Tdlldéaverage values and standard deviations):

Tablel8. Shoot width (cm/shoot), n. of leaves/shoot and leaf necrosied9es/shoot) (verage values and standard deviations).

Zone 1
Shoot width (cm/shoot) 2021
2020
2019
N. of leaves/shoot 2021
2020
2019

Leaf necrosis (% leaves/shoo 2021

Z1-A
0.82+004
0.81+006
0.81+003

6.0+0.6
5.5¢1.0
6.0+1.7
0.4+0.8

Z1-
0.85+005
0.83+005
0.84+002

4.2+0.8

6.7+0.8

5.5£1.0
0

Z1-C
0.83+002
0.76+003
0.81+003

4.8+0.8
5.8+0.8
5.7t1.4
0.1+0.1
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2020 1.8+1.3 1.9+0.8 0.6+1.4

2019 4.1+£3.9 9.8+4.9 8.5+4.0
Zone 2 Z2-A Z2B Z22-C
Shoot width (cm/shoot) 2021 0.85+004 0.81+004 0.80+010

2020 0.87+004 0.82+003 0.79+002
2019 0.80+003 0.83+004 0.84+004

N. of leaves/shoot 2021 5.0£0.6 4.5+0.5 5.0£0.9
2020 6.0+0.6 6.0+0 4.8+0.8
2019 5.5+1.2 5.3+0.5 5.2+1.3
Leaf necrosis (% leaves/shoo 2021 0.5+0.7 0.1+0.2 1.7£2.0
2020 0.8+0.8 1.0+0.8 0.6+0.7
2019 5.9+5.1 7.7+4.3 11.2+6.6
Zone 3 Z3A Z3B Z3C
Shoot width (cm/shoot) 2021 0.86+003 0.90+0 0.89+002

2020 0.74+001 0.73+002 0.69+003
2019 0.81+003 0.84+002 0.85+001

N. of leaves/shoot 2021 5.0£0.6 4.8+1.5 4.3+0.5
2020 7.0+0.9 5.2+0.8 7.5+1.6
2019 5.8+1.2 4.8+0.4 5.5+1.8

Leaf necrosis (% leaves/shoo 2021 0.3£0.8 0 0
2020 0.6+0.5 0 0.1+0.3
2019 7.8+7.2 7.1+4.9 18.4+6.9

Comparison with data from the 2019 campaign (preliminary survey - WP &yatdishowed an overall
general decrease of leaf necrosiPiosidonia

4.3.6. Leaf Area Index (LAI) and Conservation Index (Cl)

To assess the conservation statusPoisidonia meadows, two indices were applied: the Leaf Area Index
(LAI) and the Conservation Index (CI).

Leaf Area Index (LAI)

LAl values are reported in Taldl@ (average values and standard deviations):
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Tablel9. Average Leaf Area Index (LAI). The values in brackets refer to 20i@nary survey campaign and 2020 monitoring
campaign).

Zone 1 Z1-A Z1-B Z1-C
LAl (station average value) (2.936?206) (3.62éf121.96) (2.33:)?25.71)
LAI (Zone average value) (2_935'_13024)
Zone 2 Z2A 72B z2C
LAl (station average value) (1.935;-331.81) (1.72652?72) (1.02:3?19)
LAI (Zone average value) (1_525.83124)
Zone 3 Z3A Z3B Z3C
LAI (station average value) (2.0347:92) (1.6?241) (2.6369;59)
LAI (Zone average value) (2_03935 98)

Comparison with data from the 2019 campaign (preliminary survey - WP &yat)ishowed an overall
stability of the LAl mean values in the three Zones.

Conservation Index (Cl)

The ClI values are reported in TaBl(average values and standard deviations):

Table20. Conservation Index (Cl) average values.

Zone 1 Z1-A Z1-B Z1-C
Cl (station average value) 1.00 0.92 0.92
Zone 2 Z2A Z2B Z2C
ClI (station average value) 0.80 0.89 0.71
Zone 2 Z2A Z2B z2C
Cl (station average value) 1.00 1.00 1.00
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Comparison with data from the 2019 campaign (preliminary survey - WP 3 actishipi®d no changes
in the conservation status of the meadow (still HIGH in Zone 1 and Zone 3 and GOOD i Zone 2

4.3.7. Algal blooms and filamentous algae

The visual assessment by boat using an aqua scope in the monitoring areas shewadusence of
(filamentous) macroalgal blooms.

4.3.8. Abundance of epiphytes
The average coverage of the three categories was calculated and reported in irf2T.able

Table21. Average cover of the three macroalgal categories (Encrusting layer, Erect laylerflayer).

ZA Z7Z1B Z1C Z2A Z7Z2B Z2C Z3A Z3B Z3C
Encrusting layer 35% 30% 30% 30% 30% 25% 25% 30% 30%
Erect layer 5% 5% 10% 5% 5% 5% 10% 10% 5%
Turf layer 10%  10% 5% 5% 5% 5% 5% 5% 10%

As for the other study sites, the dominance of #vecrusting layefrepresented mainly by red calcareous
algae) can be considered a positive condition of the gquality status of seagrass meadows

4.3.9. Associated communities

No live or dead individuals &inna nobilisvere found in the study area (within the corridors and in their
proximity).

4.3.10. Lower limit of meadows and balise placement

In September 2019, three marking points (balises - dead bodies) were placed betweeh d@iad Zone 2
on the seabed by the edge of the meadow (positioned at a depth of 7,5 meters), aloignseudt the
lower meadow 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|ac=e for
future comparison to highlight possible retreat or increase of the meadowtlrai was characterized by
erosion and retreat. It did not correspond to the proper lower limittké meadow (as only possible
endangered contours were considered).

In October 2020, the balise located at the edge of the meadow to the left of the centiséd bads not

found during the monitoring activities. During the second monitoringaign, carried out in February

TiTiU §Z ~ulee]vP_  0]e A« (}uv *}u u 38 E« A C (mbu3]dC}EAPE 0 %o
sand and repositioned.
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The displacement of the balise and the traces of mobility of the sandy |soggest a certain energy at
the sea-bottom during weather events of considerable magnitude.

In February 2021, during the first monitoring campaign, some photos ofalisels were taken (Figu#s,

Figure47 and Figure48). The analysis of these photos shows a stable condition, as no signs of retrea
where observed.

Figure46. Balise (n. 2) placed by the edge of the meadow on the left of the central balise.
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Figure47. Balise (n. 1) placed by the edge of the meadow between the other two balises.
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Figure48. Balise (n. 3) placed by the edge of the meadow on the right of the central balise.

www.italy-croatia.eu/saspas

7C



4.3.11Type of substrate

Granulometric analyses are reported in Takke

Table22. Results of the grain-size analyses.

Pebbles % Gravel % fine sand % silt % clay %
Grain size classification
@>64 mm 2<@<64 mm 0.063<@<2 m 0.0039<@<0.063 mm OO
Z1 0.00 0.00 99.46 0.5 0.04 Medium-fine sand
z2 0.00 0.00 96.89 2.99 0.12 Medium-fine sand
Z3 0.00 0.00 97.88 1.93 0.19 Medium-fine sand

4.3.12. Alien species

No alien species were found in the study area during the monitoring activitmsever, it is important

to emphasize the abundant presenceGdulerpa proliferaan indigenous green alga, congeneric with the
alienCaulerpa taxifolimndCaulerpa racemosahich are invading some areas of the Mediterranean Sea.
In fact, regressed meadows are prone to invasion by one or more of ttentiel substitutes ofP.
oceanicasuch a<C. racemosaor other common Mediterranean seagrasses suc8wsaodocea nodosa

4.3.13. Presence/absence of habitat disturbance

Concerning human disturbance and evidence of mechanical pressures, hone were observeshir the
monitoring Zones.

4.3.14. Seagrass transplantation

In the RNP Coastal Dunes site, the area to perform the pilot seagrass transplapédiomed in WP 4
activity 2) was identified near Zone 1. This area is characterized by the absence of seagrasses (bare
seabed) or low meadows coverage values and the frequent presence of anchored boats4®jigure

The transplantation, originally planned in October 2020, was postponed (ddifitaulties in obtaining
permits from the competent authorities to RNP administrative constraints, and to the CGI®VID
emergency) and carried out at the end of February 2021.

dzZ SE ve%o0 vS S]}v & A« 0} § v & 8} sz 7/ E ST*U$pE o
meadow with the upper limit at a depth of 8 m, characterized by the presenpatches ofPosidonia
oceanicadead matte and sandy sediments (Figdg® The distribution of the dead matte is fragmented

and is partially localized on sub-superficial rocky states.
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Figure49. Seagrass transplantation: transplant site and photo-mosaic of the trantpipareas.

TheS3E ve%o0 v3 §]}v A« EE] }us v 8A} }vs]Pulue <p ESEQGYv o §
of which represented approximately an area of about 160for a total transplant area of about 2002m

The cuttings collected in the donor meadow were fixed to the arms of a biodagiadupport and 14
patches were arranged in the area. On the whole a total of 84 anchoring modules an@d@turhizome
patches composed each of 6 supports were placed in the area to be reforested. The used technique was
that reported by Scannavinet al. (2014).

The first monitoring campaign was carried out in May 2021, identifying, aedlitapa total of 6 supports
randomly distributed along the transplant patches. Shoot density and height of thedotenf (Figure
50), showing good leaf conditions, but physical loss of shoots dueultipte causes that cannot be
identified with certainty (i.e., fishing, anchoring, wave erosion) (Figlye

3 Length increase of the rhizome were measured during the second 2021 campaig n (planned in October/November).
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Total number of shoots Shoots length (cm)

55
50 [ may21 |
45 -
40 P
35 e - -
30 -
20 -
10 -
5 _— ] -] . . -
0

S-1 S-2 S-3 S-4 S5 S-6

Figure50. Total number of shoots and average shoot length of the 6 monitored suffettsS-2, S-3, S-4, S-5 and S-6)
monitored in May 2021.

Figure51. May 2021: seagrass transplantation monitoring activities in the RNP Coastal Dunes site.
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5. CONCLUSIONS

The comparison of the data collected during the monitoring campaigns carried @d2ih (between
February and June) with those collected during the preliminary surveyir{pnary survey - WP 3 activity
1- 2019) shows that:

- at the Panzano Bay, no anomalies were found. A comparison with data from the 2019
monitoring campaign (preliminary survey - WP 3 activity 1) higislisome differences between
the parameter values (2019 and 2021), probably due to the slightly different segrpmriods
(end of May in 2019 and mid-April in 2021);

- at the Kornati NP, changes in the mean values of the main parameters were foundvét,
data analysis showed no changes in the ecological conditions of the meadoBAS&ilin the
ANy ZYE]JVP 18 . v WKKZ Jv 8Z 2~ JAJVP ]88 X |[&apEX3AEU}E U
stable or moderately improved meadows condition, as signs of retreat were not recorded and
some denser patches &fosidoniavere observed,;

- at the RNP Coastal Dunes, changes in the mean values of the main analyzed parameters were
found. However, comparison with data from the 2019 campaign showed nogehamthe
ecological status of the meadow (still POOR mttiree mnes) and in the conservation status
of the meadow (still HIGH in Zone 1 and Zone 3 and GOOD in Zone 2). Thedarthlysialises
showed a stable condition, as there were no signs of retreat.

Regarding the update on the status and progress of the seagrass transplantations (planneddin W
activity 2), it is important to underline that:

- atthe Panzano Bay in April 2021, a monitoring of the restored sites was cartibijblighting
that approximatively 50% of the plugs transplanted in September 2020 and almost all the plugs
transplanted in April 2021 were still in place;

- at the Kornati NP site, the total number of shoots and the leaf length showed a slight decrease
respectively in 5 out of the 6 stations and in all the six measured supports. fjashsdue to
the high sedimentation trend still going, which results as a contour condition;

- at the RNP Coastal Dunes site, the transplant, originally planned in October ®@20
postponed, and carried out in February 2021. Shoot density and height of the loegést |
showed good leaf conditions, but physical loss of shoots was due t@hewdtiuses, that cannot
be identified with certainty (i.e., fishing, anchoring, wave erosion).
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8. ANNEXES

Field Data Sheets.
Laboratory Data Sheets.

www.italy-croatia.eu/saspas
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Field Data Sheets

Bay of Panzano (Monfalcone)

























































Field Data Sheets
Kornati NP
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Laboratory Data Sheets

Bay of Panzano (Monfalcone)



Zone and sampling station: Monfalcone - Z1A

Seagrass: Cymodocea nodosa 3DJ H]- 2 «
Lea(irs:)eath Length (cm) Width (cm) Necrosis (%)
1 5,4 6,5 0,20 1
2 4,7 6,1 0,20 2
2 4,7 2,4 0,20 1
3 6 5 0,20 2
3 6 3,6 0,20 1
4 3,7 3,6 0,20 1
5 45 43 0,20 1
6 6,7 53 0,30 2
6 6,7 1,9 0,25 1
7 5,6 6 0,20 2
7 5,6 53 0,20 1
8 59 6,1 0,20 2
8 59 2,3 0,20 1
9 55 59 0,20 2
10 52 58 0,20 2
10 52 31 0,20 1
11 4.8 55 0,20 2
11 4,8 2,8 0,20 1
12 53 53 0,20 2
13 4,5 438 0,20 2
14 51 4,9 0,20 2
14 5,1 3,2 0,20 2
15 58 6,3 0,20 2
16 5,4 6,1 0,20 2




Zone and sampling station: Monfalcone - Z1A

Seagrass: Cymodocea nodosa 3DJ |—2 2 «
Lea(irs:)eath Length (cm) Width (cm) Necrosis (%)
17 5,5 6,4 0,20 2
17 5,5 2,9 0,20 1
18 5,9 6,6 0,20 2
19 6,1 6,4 0,20 2
20 5,9 6 0,25 2
20 5,9 3,5 0,20 2

Note:




Zone and sampling station: Monfalcone - Z1B

Seagrass: Cymodocea nodosa 3DJ Hl 2 «
Lea(irs:)eath Length (cm) Width (cm) Necrosis (%)
1 55 6,6 0,20 2
1 55 51 0,20 1
2 8,3 6,9 0,20 2
2 8,3 6,2 0,20 2
3 4,6 7.4 0,20 2
3 4,6 3,6 0,20 1
4 8,3 8,7 0,25 2
4 8,3 2,9 0,20 1
5 43 9,7 0,20 3
5 43 1,2 0,20 1
6 4,4 11,6 0,20 3
6 4,4 1 0,20 1
7 6,5 11,9 0,25 3
7 6,5 73 0,25 2
7 6,5 0,8 0,20 0
8 5,2 71 0,20 2
8 52 3.8 0,20 2
9 7,2 8,8 0,20 3
9 7,2 4,1 0,20 1
10 6,3 6.8 0,20 2
10 6,3 33 0,20 2
11 6,6 6,1 0,20 3
11 6,6 4,9 0,20 2
12 6,7 75 0,25 3




Zone and sampling station: Monfalcone - Z1B

Seagrass: Cymodocea nodosa 3DJ |—|2 <2 «
Lea(irs:)eath Length (cm) Width (cm) Necrosis (%)
12 6,7 4,1 0,20 2
13 6,8 6,9 0,25 3
14 4,9 10,8 0,25 3
14 4,9 6,9 0,25 3
14 4,9 1,5 0,20 0
15 6,7 7.1 0,25 3
15 6,7 3,8 0,20 2
16 4,8 9,2 0,25 3
16 4,8 2,2 0,20 2
17 5,1 10,7 0,25 3
17 5,1 1,9 0,20 1
18 7,2 8,3 0,25 3
18 7.2 2,4 0,20 2
19 4,9 6,7 0,25 3
20 6,3 10,7 0,25 3
20 6,3 5,9 0,20 2

Note:




Zone and sampling station: Monfalcone - Z1C
Seagrass: no seagrasses 3DJ Hl J— «

Leaf sheath

, 0
(cm) Length (cm) Width (cm) Necrosis (

~—

Note:




Zone and sampling station: Monfalcone - Z2A

Seagrass: Zostera noltei 3DJ Hl <‘<]'
Leazi;:)eath Length (cm) Width (cm) Necrosis (9
1 1,9 12,1 0,15 0
1 1,9 9,3 0,15 0
1 1,9 2,9 0,10 0
1 1,9 1,4 0,10 0
2 1,7 6,4 0,10 1
2 1,7 5,7 0,10 1
2 1,7 38 0,10 0
2 1,7 1,3 0,10 0
3 2,4 8,7 0,10 0
3 2,4 7,7 0,10 0
3 2,4 5,4 0,10 0
3 2,4 2,1 0,10 0
4 2,4 8,9 0,10 0
4 2,4 6.6 0,10 0
4 2,4 2 0,10 0
5 1,8 5,4 0,10 0
5 1,8 4,7 0,10 0
5 1,8 2,4 0,10 0
5 1,8 1,2 0,10 0
6 2,1 7,9 0,10 0
6 2,1 55 0,10 0
6 2,1 31 0,10 0
6 2,1 0,9 0,10 0
7 2 6,8 0,10 0




Zone and sampling station: Monfalcone - Z2A

Seagrass: Zostera noltei 3DJ |-2 <‘<]'
Leazi;:)eath Length (cm) Width (cm) Necrosis (9
7 2 4,4 0,10 0
7 2 1,9 0,10 0
8 2,3 11,2 0,15 1
8 2,3 7.8 0,10 0
8 2,3 4,2 0,10 0
8 2,3 11 0,10 0
9 1,9 8,7 0,10 0
9 1,9 51 0,10 0
9 1,9 33 0,10 0
9 1,9 1,6 0,10 0
10 1,9 11,8 0,15 1
10 1,9 8,9 0,10 0
10 1,9 2,6 0,10 0
10 1,9 11 0,10 0
11 2,2 9,9 0,15 1
11 2,2 6,2 0,10 0
11 2,2 4,1 0,10 0
11 2,2 1,9 0,10 0
12 2,1 8,7 0,10 0
12 2,1 55 0,10 0
12 2,1 2,2 0,10 0
13 1,8 6,3 0,10 0
13 1,8 4,1 0,10 0
13 1,8 2,7 0,10 0




Zone and sampling station: Monfalcone - Z2A

Seagrass: Zostera noltei 3DJ I—B é"
Leazi;:)eath Length (cm) Width (cm) Necrosis (9
13 1,8 1,3 0,10 0
14 2,4 7.1 0,10 0
14 2,4 6,2 0,10 0
14 2,4 2,1 0,10 0
14 2,4 1,2 0,10 0
15 2,2 8,9 0,15 1
15 2,2 53 0,10 0
15 2,2 3 0,10 0
15 2,2 1,8 0,10 0
16 1,7 6,1 0,10 0
16 1,7 4,9 0,10 0
16 1,7 1,1 0,10 0
17 1,9 10,7 0,15 1
17 1,9 8,8 0,10 0
17 1,9 2,7 0,10 0
17 1,9 1,5 0,10 0
18 2,3 8,7 0,10 0
18 2,3 58 0,10 0
18 2,3 33 0,10 0
18 2,3 0,9 0,10 0
19 2,5 12,9 0,15 1
19 2,5 9,9 0,15 1
19 2,5 5,8 0,10 0
19 2,5 31 0,10 0




Zone and sampling station: Monfalcone - Z2A
Seagrass: Zostera noltei 3DJ I—f]' é]'

Leaf sheath Length (cm) Width (cm) Necrosis (¢
(cm)
19 2,5 0,4 0,10 0
20 2.1 7.9 0,10 0
20 2.1 3,9 0,10 0
20 2.1 1,7 0,10 0

Note:




Zone and sampling station: Monfalcone - Z2B

Seagrass: Cymodocea nodosa

3pJHl &

Leaf sheath

Length (cm)

Width (cm)

Necrosis (9

(cm)
1 111 9,6 0,25 3
1 111 6,9 0,25 2
2 10,4 12,6 0,25 4
2 10,4 8,3 0,25 3
3 8,8 131 0,25 5
4 14,1 10,3 0,25 5
5 9,7 9,7 0,25 1
6 7,5 13,3 0,25 4
6 7,5 10,5 0,25 3
7 15,7 16,3 0,30 6
7 15,7 9,6 0,25 4
7 15,7 1,6 0,25 3
8 12,5 11,9 0,30 3
8 12,5 10,2 0,25 2
9 8,9 11,2 0,30 3
10 9,7 10,8 0,30 4
10 9,7 7,9 0,25 2
11 10,5 12,1 0,30 5
11 10,5 8,1 0,25 2
12 8,8 9,7 0,25 2
13 10,1 12,4 0,30 5
13 10,1 10,9 0,25 4
14 9,1 9,8 0,30 3
15 9,9 10,5 0,30 4




Zone and sampling station: Monfalcone - Z2B

Seagrass: Cymodocea nodosa 3DJ |—|2 2

Leazi;i:;eath Length (cm) Width (cm) Necrosis (¢
16 10,4 11,7 0,30 5
16 10,4 8,2 0,25 2
17 10 11,1 0,30 4
18 13,9 15,4 0,30 6
18 13,9 9,9 0,30 5
18 13,9 2,7 0,25 1
19 10,7 9,5 0,30 3
19 10,7 5,9 0,25 2
20 11,4 14,9 0,30 4
20 11,4 9,2 0,30 3

Note:




Zone and sampling station: Monfalcone - Z2C

Seagrass: Cymodocea nodosa 3DJ Hl <2
Leazi;i:;eath Length (cm) Width (cm) Necrosis (9
1 5,4 5,3 0,15 1
1 5,4 1,1 0,15 1
2 4,7 4,8 0,20 1
3 6,8 3,3 0,20 2
3 6,8 0,6 0,15 0
4 4,8 4 0,20 1
4 4,8 2,1 0,20 1
5 4,7 4,4 0,20 1
6 55 4 0,15 1
6 5,5 0,7 0,15 1
7 4,3 2,8 0,15 1
7 4,3 1,6 0,15 1
8 4,1 3,1 0,15 2
8 4,1 2,2 0,15 1
9 4,4 4,3 0,15 2
9 4,4 2,9 0,15 1
10 4,5 4,1 0,15 2
10 4,5 2,8 0,15 1
11 4,8 5,6 0,20 2
12 3,9 3,9 0,15 2
12 3,9 2,2 0,15 2
13 4,4 4,5 0,15 2
13 4,4 2,8 0,15 1
14 4,9 6,2 0,20 2




Zone and sampling station: Monfalcone - Z2C

Seagrass: Cymodocea nodosa

3DIHE &

Leaf sheath

(cm) Length (cm) Width (cm) Necrosis (¢
14 4.9 53 0,20 1
14 4,9 31 0,15 1
15 4,2 3,3 0,15 1
15 4,2 0,9 0,15 0
16 4,1 4,5 0,15 1
16 4,1 2,8 0,15 0
17 3,9 4,2 0,20 2
18 4,6 4,6 0,15 2
18 4.6 0,9 0,15 0
19 4,7 4,4 0,15 1
19 4,7 0,7 0,15 0
20 4,3 4,4 0,20 2
20 4,3 1,5 0,15 1

Note:




Zone and sampling station: Monfalcone - Z3A

Seagrass: Zostera marina 3DJ Hl 4
Leazi;i:;eath Length (cm) Width (cm) Necrosis (¢
1 9,8 46,2 0,50 3
1 9,8 28,7 0,45 1
1 9,8 21,4 0,45 1
1 9,8 9,2 0,40 0
2 11,1 39,5 0,50 4
2 11,1 27,8 0,45 1
2 11,1 22,5 0,45 1
2 11,1 11,4 0,40 0
2 11,1 2,1 0,40 0
3 10,9 41,1 0,50 2
3 10,9 29,9 0,45 1
3 10,9 19,7 0,45 0
3 10,9 7,5 0,40 0
4 9,5 43,7 0,50 3
4 9,5 28,4 0,45 1
4 9,5 18,6 0,40 0
4 9,5 3,2 0,40 0
4 9,5 0,8 0,40 0
5 11 36,4 0,45 2
5 11 21,1 0,45 1
5 11 12,6 0,40 0
5 11 2,7 0,40 0
6 10,1 49,5 0,50 3
6 10,1 37,6 0,45 2




Zone and sampling station: Monfalcone - Z3A

Seagrass: Zostera marina 3DJ I—I2 <4
Leazi;:)eath Length (cm) Width (cm) Necrosis (9
6 10,1 29,3 0,45 2
6 10,1 10,5 0,40 0
7 11,5 49,8 0,50 3
7 11,5 39,9 0,45 1
7 11,5 31,1 0,45 1
7 11,5 18,6 0,45 0
7 11,5 19 0,40 0
8 10,4 475 0,50 2
8 10,4 31,2 0,50 2
8 10,4 27,8 0,45 0
8 10,4 11,5 0,40 0
9 10,8 51,1 0,50 2
9 10,8 44,3 0,50 2
9 10,8 37,7 0,50 2
9 10,8 19,6 0,45 0
10 11 53,2 0,50 3
10 11 41,1 0,50 2
10 11 39,9 0,50 2
10 11 22,7 0,45 0
10 11 12,8 0,45 0
11 10,5 50,1 0,50 2
11 10,5 40,7 0,50 1
11 10,5 29,6 0,45 0
11 10,5 21,2 0,45 0




Zone and sampling station: Monfalcone - Z3A

Seagrass: Zostera marina 3DJ H3 A
Leazi;:)eath Length (cm) Width (cm) Necrosis (9
11 10,5 8,6 0,40 0
12 9,9 47 0,50 2
12 9,9 31,2 0,45 1
12 9,9 20,9 0,45 0
12 9,9 11,2 0,40 0
13 10,7 51,2 0,50 2
13 10,7 40,1 0,50 3
13 10,7 37,7 0,50 1
13 10,7 26,9 0,45 0
13 10,7 31 0,40 0
14 10,8 48,2 0,50 2
14 10,8 39,9 0,50 1
14 10,8 30,4 0,45 1
14 10,8 18,9 0,45 0
14 10,8 4.5 0,40 0
15 11,3 53,1 0,50 2
15 11,3 46,7 0,50 2
15 11,3 35,5 0,45 2
15 11,3 27,7 0,45 0
15 11,3 6,4 0,40 0
16 11,4 51,7 0,50 2
16 11,4 39,1 0,50 2
16 11,4 31,2 0,45 1
16 11,4 19,2 0,45 0




Zone and sampling station: Monfalcone - Z3A

Seagrass: Zostera marina 3DJ |—|4 4
Leazi;i:;eath Length (cm) Width (cm) Necrosis (¢
16 11,4 4,9 0,40 0
16 11,4 0,8 0,40 0
17 9,8 45,7 0,50 3
17 9,8 331 0,45 2
17 9,8 27,4 0,45 2
17 9,8 5,4 0,40 0
18 12,2 50,3 0,50 3
18 12,2 42,3 0,50 2
18 12,2 37,7 0,50 2
18 12,2 21,5 0,45 1
18 12,2 11,2 0,40 0
19 11,2 53,8 0,50 2
19 11,2 42,4 0,50 2
19 11,2 37,3 0,45 1
19 11,2 19,8 0,40 0
19 11,2 11,4 0,40 0
19 11,2 4.4 0,40 0
20 8,9 39,9 0,50 2
20 8,9 31 0,45 2
20 8,9 22,7 0,45 1
20 8,9 12,9 0,40 0
20 8,9 1,9 0,40 0

Note:




Zone and sampling station: Monfalcone - Z3B

Seagrass: Cymodocea nodosa 3DJ Hl <2
Leazi;i:;eath Length (cm) Width (cm) Necrosis (9
1 6,6 4,9 0,20 1
2 5,2 3,9 0,20 1
2 5,2 1,6 0,20 1
3 5,9 5,2 0,25 0
4 4,1 9,4 0,25 1
4 4,1 6,1 0,25 1
5 6,9 15,6 0,30 2
5 6,9 4,2 0,25 1
6 6,2 7,6 0,30 1
6 6,2 1,2 0,25 0
7 5,4 7.6 0,25 2
7 5,4 1,8 0,25 0
8 6,1 5,1 0,25 1
9 5,5 6,9 0,30 1
9 5,5 1,7 0,25 0
10 5,8 6,2 0,25 1
10 5,8 2,1 0,20 0
11 5,9 6,3 0,25 1
11 5,9 2,7 0,20 0
12 6,8 14,9 0,30 2
12 6,3 51 0,25 1
13 5,8 6,4 0,25 1
14 5,7 5,9 0,25 1
14 5,7 3,3 0,25 0




Zone and sampling station: Monfalcone - Z3B

Seagrass: Cymodocea nodosa 3DJ H2 <2

Leazi;:)eath Length (cm) Width (cm) Necrosis (9
15 5,8 6,1 0,25 1
15 5,8 2,9 0,25 0
16 53 4,9 0,25 1
16 5,3 2,7 0,25 0
17 41 4,3 0,25 1
17 4,1 1,1 0,20 0
18 4,4 8,5 0,25 1
18 4,4 5,3 0,25 1
19 6,7 13,7 0,30 2
20 5,1 5,5 0,25 1
20 5,1 2,1 0,25 0

Note:




Zone and sampling station: Monfalcone - Z3C

Seagrass: Cymodocea nodosa 3DJ Hl <2
Leazi;i:;eath Length (cm) Width (cm) Necrosis (9
1 5,2 6,4 0,25 1
1 5,2 2 0,25 0
2 4,5 5,9 0,20 1
2 4,5 2,7 0,20 0
3 4,7 4,4 0,25 1
3 4,7 2,2 0,20 0
4 4,6 4,9 0,15 1
4 4,6 0,8 0,15 0
5 3,9 7,2 0,20 1
6 6 10,6 0,25 1
6 6 2,9 0,20 0
7 5 5,1 0,20 1
7 5 2,2 0,20 1
8 4,8 6,1 0,25 1
8 4,8 2,2 0,20 0
9 5,1 6,5 0,25 1
9 5,1 31 0,20 0
10 6,2 11,5 0,25 2
10 6,2 3,2 0,20 0
11 5,7 6,6 0,20 1
11 5,7 1,9 0,20 0
12 5,4 6,3 0,20 1
12 5,4 1,7 0,20 0
13 5,6 6,5 0,20 1




Zone and sampling station: Monfalcone - Z3C

Seagrass: Cymodocea nodosa 3DJH2 &

Leazi;:)eath Length (cm) Width (cm) Necrosis (9
13 5,6 1,8 0,20 0
14 3,8 6,9 0,20 1
15 5,9 6,8 0,25 1
15 5,9 2,9 0,20 0
16 5,2 5,5 0,20 1
16 5,2 2,3 0,20 0
17 4,9 5,7 0,20 0
17 4,9 2,3 0,20 0
18 5,8 7.8 0,20 1
19 4,8 5,9 0,20 1
19 4,8 2,2 0,20 0
20 4,5 5,7 0,20 1
20 4,5 2,1 0,20 0

Note:




Laboratory Data Sheets

Kornati NP



Zone and sampling station: Kornati NP - Z1A

Seagrass: Posidonia oceanica

3pJHl € «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no
1 27,2 0,8 4 0 +
1 14,4 0,8 4 0 +
1 0,9 0,8 4 0 +
1 3,4 19,5 0,8 1 +
1 3 29,4 0,8 0 +
1 3,5 13,5 0,9 0 +
1 3,9 13,9 0,9 0 +
2 21,5 0,8 4 0 +
2 8 0,8 4 0 +
2 0,9 0,8 4 0 +
2 3 23,4 0,8 0 +
2 3,4 12,4 0,8 0 +
3 23,2 0,8 4,5 0 +
3 9,2 0,8 4,7 0 +
3 24,3 0,8 3,8 0 +
3 4 14 0,8 0 +
4 15,9 0,7 3,5 0 +
4 20,8 0,7 3,5 0 +
4 0,4 0,7 3 0 +
4 2,6 15,1 0,8 1 +
4 1,7 22,4 0,8 1 -
4 2,2 12,9 0,8 4 +
5 20,6 0,7 4 0 +
5 30,9 0,7 4 0 +



Zone and sampling station: Kornati NP - Z1A

Seagrass: Posidonia oceanica

3DIHE & «

Length Width non-ph. , Leaf basq Length Width Necrosis| .
(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no
5 2,7 31,1 0,8 0 +
5 2,9 20 0,8 0 +
5 31 11,4 0,8 1 -
6 33,7 0,8 3 0 +
6 12,4 0,8 3 0 +
6 3 27,9 0,8 0 +
6 2,9 19,3 0,8 0 +
6 2,9 13,1 0,8 2 ;

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: Kornati NP - Z1B

Seagrass: Posidonia oceanica

3pJHl 2 «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no
1 0,8 0,9 3 0 +
1 42,1 0,9 3 0 +
1 19,4 0,8 4,5 0 +
1 38,9 0,8 4,5 0 +
1 35,6 0,8 4,5 0 +
1 18,3 0,8 4,5 0 +
1 3,3 24,6 0,9 0 +
1 3,3 17,3 0,9 0 +
1 3,1 14,4 0,9 0 +
2 8,7 0,8 4 0 +
2 30,6 0,8 2,8 0 +
2 24,8 0,8 4 0 +
2 2,6 18,5 0,8 0 -
2 2,7 13,6 0,8 0 +
3 0,3 0,7 2 0 +
3 32,3 0,8 2 0 +
3 25,8 0,8 2 0 +
3 2,2 25,5 0,8 0 +
4 0,4 1 3 0 +
4 16,2 0,9 3 0 +
4 23,8 0,9 3 0 +
4 12,6 0,9 3 0 +
4 31,9 0,9 3 0 -
4 25,9 0,9 3 0 +




Zone and sampling station: Kornati NP - Z1B

Seagrass: Posidonia oceanica

3DIHR & «

Length Width non-ph. , Leaf basq Length Width Necrosis| .

(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no
4 31 19,3 1 0 -
4 3 17,6 1 0 -
4 3 16,1 1 0 +
5 4,2 0,7 4 0 +
5 41,7 0,8 4 0 +
5 29,2 0,8 4 0 +
5 3 41 0,8 0 +
S 3,6 18,1 0,8 0 +
5 4 24,6 0,8 0 +
6 23,6 0,8 4 0 -
6 18,2 0,8 3,8 0 +
6 3 17,1 0,8 0 -
6 3 9,8 0,9 0 -

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: Kornati NP - Z1C

Seagrass: Posidonia oceanica

3pJrl & «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no
1 10,5 0,9 2 0 +
1 21,5 0,9 2,2 0 +
1 32,5 0,9 3,2 0 +
1 42,8 0,9 3,2 0 +
1 3,5 25,5 1 0 +
1 3,5 18,2 1 0 +
1 3,5 32,7 1 0 +
2 3,2 0,9 2,8 0 +
2 7,5 0,9 3 0 +
2 14,9 0,9 3 0 +
2 3,8 32,1 1 0 +
2 3,8 42,8 1 0 +
2 3,9 12,7 1 0 +
2 3,9 10,8 1 0 +
2 3,9 16,8 1 80 -
3 3,8 0,9 2,9 0 +
3 19,1 0,9 3 0 +
3 17,5 0,9 3 0 +
3 36,2 0,9 3 0 +
3 3,2 25,3 1 0 +
3 33 12,4 1 0 +
3 3,3 36,2 1 0 +
3 3,3 40,9 1 0 +
3 3,4 39,3 1 0 +



Zone and sampling station: Kornati NP - Z1C

Seagrass: Posidonia oceanica

3DIH @ «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no
3 2,9 42,6 1 0 +
4 3,9 0,9 3,2 0 1 0 +
4 6,9 0,9 3,2 0 1 0 +
4 15,7 0,9 3,2 0 1 0 +
4 3,6 25,7 1 0 +
4 3,8 37,1 1 0 +
5 3,8 0,9 2,9 0 1 0 +
5 8,9 0,9 2,9 0 1 0 +
5 10,7 0,9 2,9 0 1 0 +
5 2,6 30,8 1 0 +
5 2,8 30,2 1 0 +
6 3,4 0,9 3,9 0 +
6 16,8 0,9 4 0 +
6 22,1 0,9 4 0 +
6 2,9 13,9 1 0 +
6 2,9 11,7 1 0 +
6 3 29,8 1 0 +
6 3 21,6 1 0 +

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: Kornati NP - Z2A

Seagrass: Posidonia oceanica

3pJHl 2 «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em) | em | emr [N em) ] em) | em) | e |
1 28,8 08 4,5 0 +
1 34,4 08 45 4 +
1 2,5 30,2 0,9 1 -
1 38 6,1 0,9 0 -
2 47,1 0,9 4,5 0 4
2 25,8 0,9 45 0 +
2 39,2 0,9 4,5 0 4
2 38 19,7 0,9 0 +
2 3,4 36,6 0,9 1 4
3 19,7 08 45 0 +
3 27,6 08 3 0 +
3 27,9 08 3 0 +
3 2,8 16,5 08 2 4
3 2,7 12,4 0,8 4 ;
4 30,6 08 4 1 -
4 18,8 07 4 0 +
4 28,4 08 3,5 0 4
4 2,5 12 0,8 1 ;
4 27 8,9 08 1 -
5 25,1 08 45 0 +
5 17,7 08 4 0 +
5 2.3 24 08 1 -
5 27 12,1 08 6 -
6 22,7 08 4 1 -



Zone and sampling station: Kornati NP - Z2A

Seagrass: Posidonia oceanica

3DIHZ & «

Length Width non-ph. Necrosis (% Leaf basq Length Width Necrosis Si-/no 4
(cm) (cm) (cm) * (cm) (cm) (cm) (%)

6 20 0,7 4 0 +

6 2,4 22,6 0,8 0 +

6 3 7,9 0,8 1

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: Kornati NP - Z2B

Seagrass: Posidonia oceanica

3pJHl € «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em) | em | emr [N em) ] em) | em) | e |
1 28,7 0.8 4 0 N
1 15,7 0,8 4 0 +
1 3 31,1 0,9 4 -
1 3,2 9,8 0,9 2 +
2 351 0,9 4 1 -
2 17,6 0,8 4 0 +
2 41,5 0,9 4 1 +
2 35 17,4 0,9 0 +
2 3,3 28,3 0,9 0 +
2 3 15,9 0,9 0 +
3 249 0,8 4.5 0 +
3 37,4 0,8 45 2 +
3 38,8 0,8 3,5 2 +
3 3,3 22,2 0,9 4 +
3 33 13,6 0,8 6 -
4 26,2 0,8 45 0 +
4 39 0,8 4.5 0 +
4 3,8 19 0,9 10 +
4 2,9 40,1 0,9 0 +
4 3,3 12,8 0,9 0 +
5 4.9 0,8 4.5 0 +
5 41,4 0,8 45 1 +
5 32,3 0,8 4.5 0 +
5 3.4 30,4 0,9 1 -



Zone and sampling station: Kornati NP - Z2B

Seagrass: Posidonia oceanica

3DJH2 <2 «

Length Width non-ph. , Leaf basq Length Width Necrosis| .

(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no
5 3,5 18,2 0,9 2 -
5 3,4 10,3 0,9 2 -
6 4,8 0,9 4,5 0 +
6 27,9 0,9 4,5 0 +
6 37,7 0,9 4,5 0 +
6 18,1 0,9 4,5 0 +
6 30,8 0,9 4 0 +
6 3 36,7 0,9 0 +
6 3,6 22,9 0,9 0 +
6 3,4 13,7 0,9 2 -
6 3,5 18,2 0,9 0 +

Note:

(* non-photosynthetic tissue)

(** + = Intact apex / - = eroded apex)




Zone and sampling station: Kornati NP - Z2C

Seagrass: Posidonia oceanica

3pJnl 2 «

Length Width non-ph. , Leaf basq Length Width Necrosis| .
(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no

1 18,2 1 3,2 0 1 0 +
1 33,5 1 31 0 1 0 +
1 27,3 1 3,2 0 1 0 +
1 38,5 1 3,5 0 1 0 +
1 31 25,6 1 0 +
1 31 44,3 1 0 +
2 1,5 0,9 1,5 0

2 15,8 0,9 2,1 0

2 22,7 0,9 2,1 0

2 2,1 13,4 1 0 +
2 2,2 11,6 1 10 -
2 2,3 29,8 1 0 +
2 2,3 38,1 1 0 +
3 2,1 0,9 2,1 0 +
3 4.6 0,9 2,2 0 +
3 11,4 0,9 2,2 0 +
3 26,7 1 2,2 0 +
3 32,9 1 2,2 0 +
3 40,8 1 2,2 0 +
3 2,5 34,6 1 0 +
3 2,5 38,7 1 0 +
3 2,6 24,9 1 0 +
3 2,6 40,2 1 0 +
4 3,4 0,9 2,8 0 +




Zone and sampling station: Kornati NP - Z2C

Seagrass: Posidonia oceanica

3DJH2 <2 «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em) | em | emr [N em) ] em) | em) | e |
4 20,5 0,9 2,8 0 +
4 25,6 0,9 3 0 +
4 2,4 20,4 1 0 -
5 17,1 0,9 3 0 +
5 30,8 0,9 3 0 +
5 40,2 0,9 3 0 +
5 41 17,8 1 0 +
5 4 38,9 1 0 +
5 4 45,8 1 0 +
5 4 49,8 1 0 +
6 2,9 0,9 2,8 0 +
6 9,8 0,9 2,8 0 +
6 33 0,9 3 0 +
6 3,1 23,4 1 0 +
6 3,1 31,8 1 0 +

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: Kornati NP - Z3A

Seagrass: Posidonia oceanica

3pJHl € «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no
1 22,9 0,7 4 0 +
1 6,7 0,7 4 0 +
1 27 0,7 4 2 +
1 2,4 13,3 0,7 6 -
1 2,4 23,9 0,7 2 -
2 26,6 0,8 5 0 +
2 52,1 0,8 5 6 +
2 41,2 0,8 5 2 +
2 4,5 23 0,8 10 -
2 4,8 35,6 0,8 4 -
3 1,8 0,7 3 0 +
3 17,1 0,7 3 0 -
3 25,2 0,7 3 0 +
3 2,3 12,6 0,7 2 -
4 30,6 0,8 5 0 +
4 16,5 0,8 5 0 +
4 38,3 0,8 5 0 +
4 3,4 26,1 0,8 0 +
4 2,5 37,8 0,8 0 +
4 3,1 16,7 0,8 2 -
5 25,2 0,7 4 0 +
5 5,7 0,7 4 0 +
5 20,8 0,7 4 0 +
5 2,2 25,7 0,7 0 +



Zone and sampling station: Kornati NP - Z3A

Seagrass: Posidonia oceanica

3DIH & «

Length Width non-ph. Necrosis (% Leaf basq Length Width Necrosis Si-/no 4
(cm) (cm) (cm) * (cm) (cm) (cm) (%)

5 2,2 17,1 0,8 2 +

5 2 11 0,8 3 -

6 2,2 0,7 4 0 +

6 11,6 0,7 4,3 0 +

6 19,5 0,7 4 0 +

6 16,7 0,7 4 0 +

6 1,8 16,4 0,7 1 -

6 2 12,5 0,7 6 -

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: Kornati NP - Z3B

Seagrass: Posidonia oceanica

3pJHl € «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no
1 43,8 0,7 4 0 +
1 23,2 0,7 4 0 +
1 30,7 0,7 4 0 +
1 2,5 17,2 0,7 0 +
1 2,5 24,8 0,7 3 -
1 2,5 13,4 0,7 1 -
2 30,2 0,7 4 0 +
2 6,6 0,7 4 0 +
2 25,3 0,7 4 0 +
2 28,3 0,7 4 0 +
2 2,7 19,4 0,7 0 +
2 2,4 12,7 0,7 0 -
3 0,3 0,6 1,7 0 +
3 11,1 0,7 2 0 +
3 6,7 0,7 2 0 +
3 12,9 0,7 1,7 0 +
3 13,4 0,7 2 0 +
3 1,5 11,2 0,7 1 +
3 1,5 8,9 0,7 1 +
3 1,5 4,8 0,7 3 -
4 33,8 0,8 5,5 0 -
4 48,8 0,8 5,5 2 +
4 3,9 30,4 0,8 6 -
4 2,6 52,4 0,8 2 +



Zone and sampling station: Kornati NP - Z3B

Seagrass: Posidonia oceanica

3DIHE & «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) Si-/no+
4 3,6 20,9 0,8 2 -
5 0,2 0,7 3,5 0 +
5 0,1 0,7 31 0 +
5 2,1 0,7 3,5 0 +
5 18,4 0,7 4 0 +
5 1,8 0,7 4 0 +
5 13,4 0,7 4 0 +
5 13,5 0,7 4 0 +
5 10,7 0,7 4 0 +
5 18,1 0,7 4 0 +
5 22 0,7 4,5 0 ]
5 18,4 0,7 3,5 0 -
5 19,1 0,7 4 0 +
5 19,5 0,7 4 0 -
5 2,6 19,8 0,8 +
5 2,6 13,1 0,8 +
5 2,6 14,5 0,8 +
6 0,2 0,8 3,3 0 +
6 27,7 0,8 35 0 +
6 33,7 0,8 4 0 +
6 18,2 0,8 4 0 +
6 32,3 0,8 4 0 +
6 2,6 23,6 0,8 +
6 2,6 15,1 0,8 +

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: Kornati NP - Z3C

Seagrass: Posidonia oceanica

3pJinl & «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em) | em | emr [N em) ] em) | em) | e |
1 30,8 0,9 2,9 0 +
1 45,8 0,9 2,9 0 +
1 18,9 0,9 2,9 0 +
1 3,8 13,8 1 60 -
1 4 19,1 1 70 -
2 40,2 0,9 2,5 0 +
2 33 0,9 2,6 0 +
2 35,9 0,9 3 0 +
2 3,5 29 1 50 -
2 3,5 28,4 1 50 -
3 2 0,9 1,5 0 +
3 16,8 0,9 2,5 0 +
3 23,7 0,9 2,5 0 +
3 2,8 28,6 1 0 +
3 2,8 34,8 1 0 +
3 3,1 41,9 1 0 +
3 3 55,6 1 50 +
3 3 60,8 1 50 -
4 1,5 0,8 1,5 0 1 +
4 3,1 0,9 2 0 1 +
4 14,8 0,9 3,4 0 1 +
4 21,8 0,9 3,8 0 1 +
4 18,9 0,9 3,9 0 1 +
4 27,6 0,9 3,8 0 1 +



Zone and sampling station: Kornati NP - Z3C

Seagrass: Posidonia oceanica

3DIHZ & «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

(cm) (cm) (cm) * Necrosis (% (cm) (cm) (cm) (%) si-/no

4 2,8 16,8 1 50 -
4 2,9 14,8 1 50 -
4 2,8 21,9 1 0 +
4 2,8 33,7 1 10 -
4 2,9 40,9 1 20 -
5 26,2 0,9 2,1 0 +
5 23,8 0,9 2,4 0 +
5 14,9 0,9 2,4 0 +
5 3,1 31,9 1 60 -
5 3,1 24,1 1 70 -
6 2,5 0,9 2 0 +
6 13,9 0,9 2 0 +
6 39,4 0,9 2 0 +
6 46,8 1 2,1 0

6 50,7 1 2,2 0

6 3,2 48,4 1 0 +
6 3,2 43,1 1 40 -
6 3,2 32,7 1 50 -

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Laboratory Data Sheets

RNP Dune Costiere



Zone and sampling station: RNP Dune Costiere - Z1A
Seagrass: Posidonia oceanica

3pJHl 2 «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em) | em | emr [N emy | oem) | oemy | e [T
1 4,2 29,2 0,9 10 -
1 4,2 20,1 0,9 2 +
1 46,5 0,9 4,2 0
1 30,2 0,9 5 0
1 15 0,8 5 0
1 39,8 0,8 5 0
2 4,2 16 0,8 2 +
2 45 21,7 0,8 0 +
2 3,8 10,9 0,8 0 +
2 3,8 31,7 0,8 2 +
2 7.1 0,8 3,5 0
2 35,7 0,8 3,5 0
2 21,5 0,8 3,5 0
3 3,7 34,8 0,8 0 +
3 4,1 13,5 0,8 0 +
3 30,4 0,8 5 0
3 6,4 0,8 5 0
3 41,1 0,8 5 0
4 3,4 25,1 0,8 0 +
4 2,7 35,7 0,8 0 +
4 30,1 0,8 3,2 0
4 38,4 0,8 3,5 0
4 18,2 0,8 3,5 0
4 0,8 0,7 3,5 0




Zone and sampling station: RNP Dune Costiere - Z1A
Seagrass: Posidonia oceanica

3DJH2 <2 «

Length Width non-ph. . Leaf basq Length Width Necrosis
em | @m | @mr [N ey | em) | em | e | T
5 3,7 14,7 0,9 0 +
5 3,5 24,4 0,8 0 +
5 29,6 0,8 3,8 0
5 18,8 0,8 5 0
5 3,4 0,8 4 0
5 34,1 0,8 3,8 0
6 3,8 20,9 0,9 0 +
6 3 36,8 0,9 0 +
6 38,7 0,9 45 0
6 27,7 0,9 45 0
6 9,8 0,8 53 0
6 1,1 0,8 4,3 0

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: RNP Dune Costiere - Z1B
Seagrass: Posidonia oceanica

3DJH1 <2 «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em | @m | @mr [N ey | em) | em | e | T
1 4,3 23,3 0,9 0 +
1 3 43,4 0,9 0 +
1 42,2 0,9 4,2 0
1 26,7 0,8 4,2 0
2 3,8 8,7 0,8 0 +
2 20,9 0,8 4,2 0
2 28,4 0,8 5,8 0
3 4,1 24,2 1 0 +
3 4,1 35,7 1 0 +
3 34,3 0,9 4,1 0
3 21,1 0,9 5,5 0
3 0,8 0,9 55 0
4 4,2 17,4 0,9 0 +
4 4,1 28,6 0,9 0 -
4 30,9 0,8 55 0
4 15,2 0,8 55 0
4 7,8 0,8 5,5 0
5 3 33,6 0,9 0 +
5 4 18,1 0,9 0 +
5 12,4 0,8 52 0
5 25,8 0,8 5,6 0
6 4,2 14,1 0,8 0 +
6 38,9 0,8 4,2 0
6 36,7 0,8 4,2 0




Zone and sampling station: RNP Dune Costiere - Z1B
Seagrass: Posidonia oceanica

3DIH & «

Length | Width non-ph. . o.| Leaf basq Length | Width | Necrosis -
em | em | emr [N ey | oem) | oemy | e |
6 20,4 0,8 4,2 0

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: RNP Dune Costiere - Z1C
Seagrass: Posidonia oceanica

3pJHl & «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em | @m | @mr [N ey | em) | em | e | T
1 2,8 24,3 0,8 0 +
1 34,1 0,8 3,5 0
1 17,3 0,8 3,5 0
1 21,2 0,8 3,5 0
2 3,7 29 0,9 0 +
2 34,7 0,9 55 0
2 47 0,8 5,5 0
2 19,7 0,8 55 0
3 4.2 14,4 0,9 0 +
3 3,6 28,8 0,9 0 +
3 34,6 0,8 5 0
3 45,7 0,8 5 0
3 16,6 0,8 5 0
4 3,7 24,1 0,9 0 +
4 3 38,4 0,9 0 +
4 25,1 0,8 3,8 0
4 34,2 0,8 4 0
4 14,3 0,7 45 0
5 3,2 16,3 0,8 2 -
5 3,5 30,2 0,8 0 +
5 37,8 0,8 4 0
5 31,7 0,8 4 0
5 10,9 0,8 4 0
5 56 0,8 3,8 0




Zone and sampling station: RNP Dune Costiere - Z1C
Seagrass: Posidonia oceanica

3DIH @ «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em | @m | @mr [N ey | em) | em | e | T
6 2,8 15,1 0,9 0 +
6 3 28,2 0,9 0 +
6 27,2 0,8 4 0
6 18,2 0,8 4 0
6 0,7 0,8 4 0

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: RNP Dune Costiere - Z2A
Seagrass: Posidonia oceanica

3pJHl & «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em | @m | @mr [N ey | em) | em | e | T
1 3,5 19,4 0,8 0 +
1 13,2 0,8 4 0
1 35,2 0,8 4 0
1 39 0,8 4 0
2 45 26,6 0,8 3 +
2 3,1 37,5 0,8 4 +
2 20,1 0,8 5 2
2 59 0,8 5 0
2 33,7 0,8 5 0
3 4,1 20,6 0,9 1 -
3 4.2 35,7 0,9 0 +
3 21,5 0,9 5 0
3 42,1 0,9 5 0
3 34,8 0,9 5 0
3 1,9 0,9 5 0
4 4 21,1 0,9 2 -
4 3,4 36,8 0,9 0 +
4 27,8 0,9 5 0
4 42,6 0,9 5 0
4 7.4 08 5 0
S 43 20,8 0,9 0 +
5 3,6 37,1 0,9 0 +
5 39,8 0,8 5,2 0
5 7,2 0,8 55 0




Zone and sampling station: RNP Dune Costiere - Z2A
Seagrass: Posidonia oceanica

3DIHR & «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em | @m | @mr [N ey | em) | em | e | T
5 30,1 0,9 5,5 0
6 3,8 13,8 0,9 0 +
6 3,6 29 0,9 2 -
6 36,4 0,9 5 0
6 23,8 0,8 5 0
6 4,7 0,8 5 0

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: RNP Dune Costiere - Z2B
Seagrass: Posidonia oceanica

3DJHL & «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em) | em | emr [N emy | oem) | oemy | e [T
1 3,2 24,7 0,8 0 -
1 32,8 0,8 4 0
1 25 0,8 4 0
1 5,6 0,8 4 0
2 4 17,9 0,9 0 +
2 3,5 35,7 0,9 0 +
2 36,7 0,9 3,5 0
2 22,1 0,9 3,5 0
2 1,4 0,8 3,5 0
3 3,1 26,1 0,8 0 +
3 29,1 0,8 3,5 0
3 36,3 0,8 3,5 0
3 16,7 0,8 3,5 0
4 4 34,8 0,8 0 +
4 4 21,3 0,8 0 +
4 39,6 0,8 4 0
4 21,6 0,7 4 0
5 3,8 21,5 0,9 0 +
5 3,5 33,4 0,8 0 +
5 11,6 0,8 5 0
5 27,9 0,8 5 0
5 36,7 0,8 5 0
6 3,5 28,2 0,8 2 +
6 30,8 0,8 5 0




Zone and sampling station: RNP Dune Costiere - Z2B
Seagrass: Posidonia oceanica

3DJH2 <2 «

L(eCr:T?)th V(\lclcrir'][? rzs:q)pr Necrosis (% Le(a::fnt?)ase L(e;rrlg;[h V(Vclcr:? Ne(co/ro(;sm .
6 38,2 0,8 5 0
6 20,6 0,8 5 0
6 19 0,8 5 0

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: RNP Dune Costiere - Z2C
Seagrass: Posidonia oceanica

3DJH1 <2 «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em | @m | @mr [N ey | em) | em | e | T
1 3,6 18,4 0,9 0 +
1 3,3 33,8 0,9 0 +
1 38,8 0,8 5 0
1 7,8 0,8 5 0
1 251 0,8 5 0
2 3,3 17,9 0,8 5 _
2 27,8 0,8 4,5 0
2 29,9 0,7 45 1
2 13 0,7 45 0
3 3,8 29,2 0,7 6 -
3 33,2 0,7 45 0
3 31,4 0,7 45 3
3 15,3 0,7 45 0
4 3,2 23,1 0,9 5 -
4 3,6 22 0,9 0 +
4 30,3 0,9 5 0
4 21,8 0,9 5 0
4 37,4 0,8 5 0
4 6,9 0,8 5 0
5 3,7 21,8 1 2 +
5 3,6 15,7 1 30 -
5 30 1 45 0
5 17,8 0,9 45 0
5 29,1 0,9 45 0




Zone and sampling station: RNP Dune Costiere - Z2C
Seagrass: Posidonia oceanica

3DIH & «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em | @m | @mr [N ey | em) | em | e | T
5 49 0,9 4,5 0
6 4,1 14 0,8 0 -
6 3,3 25,8 0,7 0 N
6 25,7 0,7 4 1
6 19,4 0,7 4 0
6 49 0,7 4 0

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: RNP Dune Costiere - Z3A
Seagrass: Posidonia oceanica

3DJH1 g «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

e | @m | @mr [N T emy ] em) | e | e | T
1 33 0,9 2,8 0
1 40,5 0,9 3,2 0
1 18 0,9 3,8 0
1 15 0,9 4 0
1 3,5 26,4 0,9 0 +
2 54 0,8 3,5 0
2 12,3 0,8 3,5 0
2 3,8 52 0,9 0 +
2 3,9 41 0,9 10 +
2 4 45 0,9 0 +
3 7,8 0,8 4 0
3 20,1 0,8 4.8 0
3 31,7 0,8 4,2 0
3 3,8 67 0,9 0 +
3 4 58 0,9 0 +
4 45 0,8 3,7 0
4 11,8 0,9 4 0
4 24 0,9 4 0
4 4,2 51 0,9 0 +
4 4 47 0,9 0 -
5 10,3 0,8 3,5 0
5 17 0,8 3,5 0
5 22 0,8 4 0
5 4 44 0,9 0 +




Zone and sampling station: RNP Dune Costiere - Z3A
Seagrass: Posidonia oceanica

3DJH2 2 «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

e | @m | @mr [N T emy ] em) | e | e | T
6 8,7 0,8 3 0
6 15 0,9 3,2 0
6 31 0,9 4 0
6 4 54 0,9 0 +
6 4 60 0,9 0 +
6 4 55 0,9 0 +

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: RNP Dune Costiere - Z3B
Seagrass: Posidonia oceanica

3DJH1 2 «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em | @m | @mr [N ey | em) | em | e | T
1 25 0,9 3 0
1 46 0,9 3 0
1 12 0,9 3,4 0
1 33 0,9 3,5 0
1 4 27 0,9 0 +
2 24 0,9 2,8 0
2 30 0,9 2,8 0
2 37 0,9 3 0
2 32 0,9 3 0
2 3,5 20 0,9 0 +
2 3,5 20 0,9 0 +
3 20 0,9 3 0
3 34 0,9 3 0
3 42 0,9 4,2 0
3 45 0,9 4,2 0
3 4 51 0,9 0 +
3 4 43 0,9 0 +
4 15 0,9 3 0
4 26 0,9 3 0
4 3,4 38 0,9 0 +
5 24 0,9 2,8 0
5 29 0,9 2,8 0
5 37 0,9 3 0
5 49 0,9 3,2 0




Zone and sampling station: RNP Dune Costiere - Z3B
Seagrass: Posidonia oceanica

3DIHR & «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

em | @m | @mr [N ey | em) | em | e | T
5 4 48 0,9 0 +
5 4 55 0,9 0 +
6 10 0,9 3 0
6 4 49 0,9 0 -
6 4 55 0,9 0 +

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




Zone and sampling station: RNP Dune Costiere - Z3C
Seagrass: Posidonia oceanica

3DJH1 2 «

Length

Width

non-ph.

Leaf base

Length

Width

Necrosis

e | @ | @mr [N emy | em) | em) | e | T
1 19 0,9 4 0
1 44 0,9 4 0
1 25 0,9 4 0
1 3 43 0,9 0 +
1 3 30 0,9 0 +
2 10 0,8 2 0
2 13,5 0,8 2,2 0
2 3 15 0,9 0 +
2 3 18 0,9 0 +
3 14,5 0,9 3,5 0
3 22 0,9 3,5 0
3 3,2 31 0,9 0 +
3 3,2 35 0,9 0 +
4 17 0,9 3 0
4 29 0,9 3 0
4 3 43 0,9 0 +
4 3,5 56 0,9 0 +
5 9,8 0,9 3 0
5 11 0,9 3 0
5 24 0,9 3 0
5 4 54 0,9 0 +
5 4 61 0,9 0 +
6 19 0,9 3 0
6 32 0,9 3 0




Zone and sampling station: RNP Dune Costiere - Z3C
Seagrass: Posidonia oceanica

3DJH2<2 «

Length | Width non-ph. . o, Leaf basq Length | Width | Necrosis .
em | em | em= [N emy | oem) | oem) | @) |
6 39 0,9 3,5 0
6 4 45 0,9 0 +

(* non-photosynthetic tissue)

Note:

(** + = intact apex / - = eroded apex)




