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3. Executive Summary (maximum 2 pages) 
Objectives of the project: The project aims at solving the drastic regression of submerged seagrass in 

habitat and the slowness with which this vegetation is able to colonise an area. The project targets the 

priority habitat 1150* Coastal lagoons in eight Natura 2000 sites in three Member States (Greece, Italy, 

Spain) with the objectives of (i) restoring and consolidating the priority habitat in 6 coastal lagoons 

through the transplantation of submerged phanerogams; (ii) contributing to achieve a good ecological 

state of transitional water in the pursuit of the objectives of the WFD; (iii) quantifying the value of the 

ecosystem services provided by the lagoon environments and the seagrass meadows; (iv) training future 

trainers in the project techniques to ensure the transferability and replicability in other sites. 

In order to achieve these objectives, the project started on 01/12/2020 with the activation of the initial 

administrative procedures, of the PA drafting and the organisation of the kick-off meeting. 

The AF foresees 41 deliverables, 13 of which are considered "key" listed as follow: A1 Grant Agreement 

signed; A1 Partnership Agreements signed; A3 Updated hydraulic model; A3 Digital copy of the 

executive project; A4 Four executive projects, one for sub-actions, for the phanerogams transplant; A6 

GIS system including ex-ante data monitoring; D1 Final monitoring progress report; D2 Final 

monitoring progress report; D3 Final monitoring progress report; D4 Final monitoring progress report; 

D5 Final report on analysis of local economy; E1 E1.3 ï nr. 4000 copies of school-book (3000 copies 

Italian, 1000 copies Spanish); E1 E1.4: nr. 2000 copies of technical volume. The key deliverables, as 

well as the remaining, were submitted. The key deliverables are essential for the concrete actionsô 

implementation, considering the executive projects, , but also for the monitoring, the dissemination of 

the volumes for environmental education and for know-how and information transfer and exchange. 

Achievements. Preparatory actions A1, A2, A4, A6, were implemented respecting the timetable, in the 

case of A4 1 out of 4 deliverables was in delay of 2 months. Action A3 ñexecutive project for channel 

dredgingò was delayed of two years but the delay was not of the same entity for the related sub-action 

C1.1.  Three out of four ñCò concrete actions started on time. Action C1 is composed of sub-actions 

ñC1.1 channel dredgingò and ñC1.2 phanerogam transplantò and it started with one trimester of delay, 

due to the aforementioned action A3. Action A4 was implemented with prolonged or continuous training 

instead of a single event.  

The transplants of phanerogams foreseen in all the four C actions were implemented, it is noteworthy 

the number of sods transplanted exceeded the expected number in 5 out of 6 lagoons: in Italy by the 

projectôs end were transplanted 606 sods in Barbamarco and 801 in Caleri lagoons for a total of 1,407 

sods, that are 109% of the sods foreseen by the executive projects of Sub-action A4.1 (648+648=1,296); 

in Goro lagoon were transplanted 1,888 sods and 590 in Fattibello for total of 2,478 sods almost doubling 

the sods foreseen by the executive projects of Sub-action A4.2 (648+648=1,296). In Spain by the 

projectôs end, 909 sods were transplanted, exceeding the 180 sods of the executive project A4.3.  In 

Greece by the projectôs end, 401 were transplanted, a number close to the total sods foreseen by the 

executive project A4.4. By the projectôs end the transplants clearly triggered new seagrass meadows in 

Caleri, Mar Menor and Logarou lagoons, in Goro lagoon small patches of the seagrass were observed in 

the last year of the project, in Barbamarco and Fattibello are visible scattered small tufts. In Barbamarco 

lagoon hydraulic circulation was restored thank you to the channel dredging. Good ecological status 

identified by the MaQi and M-AMBI indexes used in WFD was reached in Italy in Caleri (High by M-

AMBI  index), Moderate in Goro, Fattibello and Barbamarco did not reached the good ecological status, 

further intervention are foreseen by After-LIFE plans. In Spain good ecological status was reached in 

site with transplant of C. nodosa, and fluctuating from high to moderate for transplant of R. cirrhosa. In 

Greece good ecological status was reached in 2 out of 3 sites, in the third site reached good and fluctuate 

back to moderate in the last year. In all lagoons BITS index trend overestimated the ecological status in 

comparison to MaQi and M-AMBI . The training of future trainers proved challenging to implement but 

the result exceeded the expected targets of 30 people trained. By the projectôs end, 46 people were 

trained, 17 instead of 12 from MS other than the projectôs and 29 instead of 18, from the projectôs MS. 

The ecosystem services were evaluated in Italy provisioning ES was completely masked by the invasion 

of blue crab alien species, regulation and maintenance showed measurable improvements with difference 
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in the four lagoons, Cultural services improved across all lagoons through environmental education 

programs. The assessment also identified an emerging ES: bioactive compounds from seagrass-

associated fungi, representing a promising pharmaceutical and industrial resource, unexplored in LIFE 

TRANSFER, but meriting future attention. In Spain regulation and maintenance services improved, the 

cultural service was not directly measured, but indirectly enhanced science and education through 

dedicated training, knowledge exchange, and dissemination activities, and meadows restoration 

enhanced the attractiveness of the ecosystem for tourism and recreational activities. In Greece the 

evaluation indicate that seagrass restoration has strong potential to enhance ES delivery by improving 

habitat structure, nursery function for fish, and sediment stabilization that supports carbon burial.  

All the six monitoring Actions ñDò were implemented, with actions D2, D3, D4, started as foreseen, 

while actions D5, D6 started earlier than foreseen and action ñD1 Monitoring of C1 action (Italy, Caleri 

and Barbamarco)ò started in delay. By the projectôs end the foreseen 19 deliverables were submitted and 

three KPI snapshots compiled. The total number of reports is 25 since D5 report on local economy is 

composed of one Report per MS as well as D6.  

Dissemination Actions E1 and E2 were implemented, all the 8 foreseen deliverables were submitted. 

Networking led to the spreading of LIFE TRANSFER methodology to 9 different LIFE projects; sharing 

of one executive project with LIFE for Pomorie lagoon where the transplant methodology was used; 

dissemination of LIFE TRANSFER to two different web platforms dedicate to NBS plus dissemination 

to other Interreg projects.  Webiste visitors were 52,216, download page reached 1,595 views. Eight 

Notice boards were installed, 12 roll-up were produced and used in various meeting, 4,000 brochures 

were printed and distributed, 2,500 copies of Laymanôs report were printed 1,000 in English, 500 in 

Italian, 500 in Greek and 500 in Spanish, 4 videoclip were produced and visible on YouTube and 

projectôs website. 4,000 copies of the schoolbook were printed and distributed at students and teachers; 

2,675 students participated at environmental education. 2,000 copies of ñBest practices technical 

volumeò were printed and distributed during Action E2. NECCA implemented 10 events for local 

dissemination involving 252 participants. Four After-LIFE Plans for the different Natura 2000 site were 

produced, they identified actions to be implemented, responsible and necessary funds. 

As a whole the LIFE-TRANSFER demonstrated that large-scale seagrass restoration in Mediterranean 

lagoons is challenging but achievable. The projectôs adaptive, science-based approach resulted in 

measurable ecological gains and a significant increase in restored seagrass habitat coverage. The Sub-

action E2.1 also an opportunity for comparison the methodology, the participants from other 6 MS, 

presented their restoration experiences using seed collection and germination which was successfully  in 

laboratory but not lead to the establishment of seagrass meadow on field.  

Deviations, problems and difficulties. The project started on 01/12/2020 during the COVID pandemic 

which affected the implementation at different levels and is partially responsible for the delayed sub-

action ñA5.1 training of the future trainers of associated beneficiariesò that was implemented in July 

2021 still during the pandemic, but due its paramount importance, the Beneficiaries agreed to implement 

the activities regardless, while respecting the mandatory health prescriptions. Action A3 was in delay 

due to the pandemic and subsequent reduced activities, which induce a delay in sub-action ñC1.1 channel 

dredgingò, in the latter the delay was partially recovered splitting the channel dredging in two tranches, 

the first one faster and the second tranches with longer time because it needed environmental impact 

assessment. Sub-action C1.2 was originally in charge to VenetoPark whose activities were affected by 

COVID-19 limitations and by an administrative reorganization, the issue was discussed with the project 

management and UNIFE. The identified countermeasure was the transfer to UNIFE the C1.2 sub-action, 

which allowed to start the foreseen transplant. Sub-Action A5.2 ñtraining of local operatorsò in Spain 

was transformed in continuous training without any impact on the related Action C3 transplant in Mar 

Menor. The countermeasure taken was to implement the Action C3 transplant with UMU personnel and 

transfer the relative budget to UMU to perform Action C3 pursuant to Art.II.22 of the General 

Conditions, which involved an Addendum to the Partnership Agreement. Another deviation from the 

planning is in the training of local operators in Italy that was initially implemented as scheduled but due 

to the change in the fishermen hired for the transplant it was necessary to repeat the training, this is the 

second reason for which the Sub-Action A5.2 is prolonged.  
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4. Introduction (maximum 2 pages) 
 

Description of background, problems and objectives (as foreseen in the proposal) 

The sites targeted originally had part of the area covered by seagrass meadows. The project aims to solve 

the drastic regression of submerged seagrass in habitat and the slowness with which this vegetation is 

able to colonize the area. Whenever the seed banks are absent and/or hydrodynamic circulation is poor 

even residual meadows cannot recolonize the lagoon. LIFE SeResto (LIFE12 NAT/IT/000331) proved 

the feasibility and good results of transplantation techniques. 

Overall and specific objectives 

The project aims to improve the conservation status of habitat 1150* Coastal lagoon due to seagrass 

regression in eight Natura 2000 sites in three Member States: Italy, Greece, Spain. The specific 

objectives are: 

1 Restoring and consolidating priority habitat 1150* in 6 coastal lagoons, by transplanting submerged 

phanerogams to promote ecosystem self-sustainability and restoring water circulation in one lagoon; an 

area of 1000 m2 will be transplanted at each of the 6 lagoons with seagrass typical of that biogeographic 

area. 

2 Contributing to achieve a good ecological state of transitional water demonstrating the effectiveness 

of the proposed actions to pursue the objectives set in the Water Framework Directive (WFD 

2000/60/EC Art. 4); 

3 Quantifying the value of ecosystem services provided by the lagoon environments and the seagrass 

meadows. 

4 Training of future trainers in these techniques, targeting site managers/professional not participating 

in the project to ensure the transferability and replicability in other sites. 

The project is implemented in eight Natura 2000 sites: Italy , IT4060002 Valli di Comacchio;  IT4060005 

Sacca di Goro, Po di Goro, Valle Dindona, Foce del Po di Volano; IT3270023 Delta del Po overlapped 

to IT3270017 Delta del Po: tratto terminale e delta veneto;  Greece, GR2110001 Amvrakikos Kolpos, 

Delta Lourou Kai Arachthou (Petra, Mytikas, Evryteri Periochi) overlapped to GR2110004 Amvrakikos 

Kolpos, Limnothalassa Katafourko Kai Korakonisia, Spain, ES6200030 Mar Menor overlapped to 

ES0000260 Mar Menor. 

Which habitat types are targeted 

The project targets the priority habitat 1150* Coastal lagoons, it can be free of vegetation, on the other 

hand the SPA-BIO Protocol identifies marine phanerogams associations as priorities for the conservation 

status of habitat 1150 *. 

Main conservation issues being targeted (including threats) 

Habitat 1150* Coastal lagoon can occur also without vegetation, nevertheless seagrass was present into 

the target lagoons and the SPA-BIO Protocol identifies marine phanerogams associations as priorities 

for conservation of the habitat 1150*. The presence of seagrass meadows in transition environments is 

indeed considered an indicator of high ecological quality. The phanerogams are one of the most 

important examples of organisms that modify the biotope to be defined "engineersò of Ecosystems. 

Therefore, the main threat targeted by the project for all the Natura 2000 sites and the six lagoons is the 

reduction/disappearance of aquatic angiosperms. Seagrass transplantation is necessary to trigger a 

recovery of seagrass meadows. 

The second threat targeted by the project for the Natura 2000 site IT3270023 Delta del Po overlapped to 

IT3270017 Delta del Po: tratto terminale e Delta Veneto; is the loss of hydraulic circulation into the 

ñBarbamarcoò lagoon. In the AF the targeted lagoon was ñCanarinò; the change in lagoon - but in the 

same Natura 2000 site (IT3270023 overlapped to IT3270017) - was communicated via mail to the 

monitor on 07/07/2021 and CINEA acknowledged the change with letter Ares(2021)4830151 of 28-07-

2021. 

The third threat targeted by the project for the Natura 2000 site ES6200030 Mar Menor overlapped to 

ES0000260 Mar Menor is the presence of alien species: Caulerpa prolifera. This species easily 

reproduces at less light level conditions. Therefore, the quality of the lagoon water must be kept healthy 
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in order to allow Cymodocea to reproduce in areas where Caulerpa is now disappeared. The 

transplantation of C. nodosa will trigger the recolonization of the area coping with the invasive C. 

prolifera. 

Socio-economic context 

The project is implemented in a complex and differentiated socio-economic context, since its is 

implemented in 3 MS and in 6 different lagoons, however lagoon ecosystems and local communities are 

structurally interconnected. In Italy lagoons occupy over 40% of municipal territory and businesses 

dependent on them reach 91% in Goro. The IAS blue crab (Callinectes sapidus) invasion occurred in 

the middle of the project (2023) and it caused production losses of 60-70%, empirically demonstrating 

economic vulnerability to functional biodiversity loss. In the Amvrakikos Gulf (Greece), traditional 

lagoon fishing has been declining over recent decades (ecological status "moderate"); here the primary 

sector employs 13% of the regional workforce (vs 10% nationally). In Mar Menor (Spain), 

eutrophication caused ecological crises in 2016, 2019 and 2021. Real-estate values around the lagoon 

have dropped. For all lagoons seagrass restoration represents an investment in the ecological and 

economic resilience of coastal communities.  

Expected longer term results (as anticipated at the start of the project) 

The expected results are the conservation of the lagoons biodiversity and productivity through the 

restoration of their natural structure and function. The transplant configuration adopted in LIFE 

TRANSFER (9 sods in 100 m2 - quadrats, 8 quadrats/lagoon) should allow the development of small 

structured prairies already after 3- 4 years. Besides, for the Barbamarco (Delta Po) lagoon is expected 

the water circulation restoration for about 600 ha that is the whole lagoon.  

Direct expected results: Rooting/propagation of transplanted sods (Action C); A success of transplanted 

sods over 80%; The success of diffused seeding and rooting is expected in the order of 25% of the 

transplanting lagoon areas after 5-10 years; After 4/5 years it is expected that 80% of sites are covered 

by continuous seagrass beds and multiple natural rootings at different levels of development will be 

spread all around over an area approx. 10 times greater than the initial. 1. An improvement of 

conservation status of habitat 1150* and lagoon biodiversity, Indicators used: a) abundance of priority 

species such as Pomatoschistus canestrinii, Knipowitschia panizzae and HFBI Habitat Fish Bioindicator 

Index, current value are not available; b) indicators based on sensitive macroalgae and benthic 

invertebrates BITS and M-AMBI. 2. An improvement of the ecological quality of water bodies (WFD 

2000/60/CE), starting from the vicinity of the areas of transplantation, quantified by indicators described 

in the national legislations. 

Replicability and transferability of the proposed solution 

The replicability and transferability strategy of the project is based on a multiplier effect targeting sites 

managers and technicians of Natura 2000 sites NOT involved in the project. Action ñE2 Know-how and 

information transfer and exchangeò, is planned with this aim. The targeted habitat 1150* is widely 

distributed in Europe, the three member states of the project host the majority of the habitat in the 

Mediterranean, but it occurs also in the Atlantic coast and Baltic Sea. Action E2 has been planned in two 

sub-actions, one targeting site managers and technicians of EU Member States not involved into the 

project, the second targeting sites managers and technicians of Natura 2000 sites of Member States of 

the project but not involved in it. The E2 expected results were 30 people trained, 12 from MS other than 

projectôs and 18 from projectôs MS. On the whole were trained 32 people, 17 from MS other than 

projectôs and 15 from projectôs MS outperforming the initial target even if not distributed as foreseen. 
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5. Administrative part (maximum 1 page) 
The project management was performed by the personnel of the AB IDECO Project Manager Graziano 

Caramori and the Financial Manager Daria Boldrin, Michele Mistri of CB UNIFE is the coordinator. 

The presence of two dedicated people to the management is the added value since Daria Boldrin has a 

Master in EU Project Management and can better manage the financial issues, and Graziano Caramori 

is a Biologist specialized in ecology with also previous experiences in LIFE project management thus 

can deal with the technical issues of a restoration project. The management process was organized and 

implemented considering the needs of a partnership of 10 Beneficiaries in three Member States. Two 

annual meetings were held, one in person with the possibility to connect in video-conference and one to 

one only via web-conference. Besides the common meetings, specific one-to-one meetings were 

organized and held for technical issues and financial issues. A part the meeting the management is 

performed on day-to-day basis using the usual communication channel of email and phone, plus for the 

Italian Beneficiaries specific in person meetings at their headquarters depending on the agenda to be 

discussed.  

The partnership has added value due to the presence of mixed and well balanced types of  organizations 

mutually complementary and synergistic: universities or research institutions that provide the necessary 

scientific component; Managers of Natura 2000 project target sites who are directly involved in the 

activities and therefore trained in the techniques used; Private organizations with a high technological 

component, one of them also recognised as a private research organization, with direct knowledge and 

experience of the area that also ensures the contact between the stakeholders, the universities and the 

site managers.  

Natura 2000 site managers: Greece - NECCA manager of GR2110004 overlapped to GR2110001; Italy  

DeltaPoER manager of IT4060005; IT4060002. VenetoPark, manager of IT3270023, overlapped to 

IT3270017. Spain CARM manager of ES0000260 overlapped to ES6200030. 

University, Research institutions, private research organization and Technology centre: Greece HCMR, 

Italy UNIFE; DAIS- UNIVE. Spain Universidad UMU. Italy  IDECO, Spain CETENMA. 

Communication with the Agency and Monitoring team 

The communication was performed via email with the Agency trough the Projectôs Monitor or directly 

with the Project Advisor, when necessary, e.g. for requests to changes equipment not foreseen by the 

AF or a change of the lagoon for the transplant. The communication was occasionally performed with 

direct contact via phone call in order to organize the annual monitoring visit. During 2023 the monitoring 

process changed with communication Ares(2023)2430680 and the creation of the LIFE Monitoring 

Helpdesk. The account for the helpdesk was created at first by UNIFE using the email address 

ricinternaz@unife.it and then one account was created for the Project Manager using the  address 

grazianocaramori@istitutodelta.it from the AB IDECO. The LIFE Monitoring IT Helpdesk was used 

also to create the account in the LPI platform. 

Changes due to amendments to the Grant Agreement 

One amendment has been requested due to the change of legal status of the AB ALMA. ALMA on 

February 2022 informed the Project manager that, following the Greek Ministerial Decision O.G 

859B/25.02.2022 and in accordance with paragraph 1 article 43 of L.4685/2020, the AB recorded as 

ALMA (Amvrakikos gulf ï Lefkada Management Agency) underwent a merger with the Natural 

Environment and Climate Change Agency (NECCA) and the section in charge became the Management 

Unit of Acheloos Valley and Amvrakikos Gulf Protected Areas. Therefore, a procedure of amendment 

request started in compliance with the programmeôs provisions on the submission ï case b) óChanges of 

the legal status of the Coordinating Beneficiary or of an Associated Beneficiaryô, as per Annex X, XIV. 

Changes to the Grant Agreement and in accordance with article II.13 ï Amendments to the Agreement 

of the General Conditions. The documents were completed, signed and transmitted by the CB via email 

to CINEA (CINEA-LIFE-MONITORING@ec.europa.eu) with Projectôs Monitor in cc on 25/07/2022. 

The amendment was accepted with letter Ref. Ares (2022)73853336 -25/10/2022 and, on 02/11/2022, 

the Letter was transmitted by the Project manager via email to all the ABs that confirmed the reception.  

mailto:ricinternaz@unife.it
mailto:grazianocaramori@istitutodelta.it
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6. Technical part  

6.1 Technical progress, per Action 

 

 A.1 Signature of Partnership Agreement among coordinating and associated beneficiary 

and administrative procedures. 

 

Foreseen start date: IV trimester 2020                               Actual start date: IV trimester 2020  

Foreseen end date: II  trimester 2021                                Actual end date: III trimester 2021 

Beneficiary responsible: UNIFE; Other beneficiaries: VenetoPark; DAIS-UNIVE; DeltaPoER; 

IDECO; UMU; CETENMA; CARM; HACMR; ALMA 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

Partnership Agreements signed 01/06/2021 06/07/2021 V 

Grant Agreement signed 01/06/2021 12/12/2020 V 

Milestone name Deadline   

Draft of Partnership agreements sent for signature 31/12/2020 23/12/2020  

 

The action description in AF foresaw bilateral Partnership Agreements (PA); the Coordinating 

Beneficiary UNIFE chose to have one PA signed by all Beneficiaries. 

The PA was drafted using the template annexed to ñLIFE Guidelines for Partnership Agreementsò and 

University of Ferrara produced a final version with the support of its office ñThird missionò adding the 

following chapters: 13. Liability; 14. General Data Protection Regulation (GDPR); 15. Intellectual 

Property Rights and Access Rights; Annex II - List of the Background made available for the Project. 

On 23rd December 2020 the PA draft was sent to all the beneficiaries (Milestone).  

The PA was presented to the Beneficiaries during the on-line Kick off meeting on 28/01/2021; Cà 

Foscari (DAIS) asked to add a paragraph, which was inserted. UMU asked to change a paragraph which, 

after some discussion, was changed. The process of discussion and changes ended at the end of April 

2021. 

Partnership Agreements due to the COVID emergency, were signed by the 10 Beneficiaries in digital 

form in PAdES format, one by one. The procedure of signature started on 05/05/2021 with the first 

signature done by IDECO, in order to send a document already filled with an exemplificatory PAdES 

format signature.  

ALMA provided the last signature, before the signature of Unife, on 25/06/2021, but the document had 

some signatures missing therefore it was necessary to sign it again by ALMA and the PA signed by all 

Beneficiaries was ready on 06/07/2021.   

The actions ended one month later than foreseen due to the necessary time for the one-by-one digital 

signatures on the same document and due the loss of one digital signature. The action, compared to the 

AF, had an increase in personnel costs due to the time necessary for adding three extra chapters and one 

Annex: chapters 13. Liability; 14 General Data Protection Regulation (GDPR); 15. Intellectual Property 

Rights and Access Rights; Annex II - List of the Background made available for the Project. 

In order not to delay Action C3 a partial transfer of Action C3 budget from CARM to UMU was 

performed and an addendum to the PA was drafted and signed by all Beneficiaries by June 2024.  
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A.2 Ex-Ante Monitoring  

 

Foreseen start date: IV trimester 2020                                    Actual start date: I trimester 2021  

Foreseen end date: IV trimester 2021                                                Actual end date: I trimester 2022 

Beneficiary responsible: UNIFE; Other beneficiaries: UMU, CARM 

 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

Final ex-ante monitoring report, Italian Lagoons 11/2021 12/2021 V 

Final ex-ante monitoring report, Spanish Lagoon 11/2021 03/2022 V 

Report of ex-ante monitoring, Amvrakikos 

Logarou lagoon 

11/2021 11/2021 V 

Milestone name Deadline   

Start of ex-ante monitoring 02/2021 01/2021  

 

The action is composed of three sub-actions: one for Italy in four transplant lagoons, one sub-action for 

Spain in Mar Menor, and one for Greece in Amvrakikos. Overall the action was implemented on time 

without modifications. The deliverables were produced in time except for Mar Menor. The action set the 

basis for ñAction A4 Executive Project of sod extraction for transplantation of submerged aquatic 

angiosperms.ò  

 

 
February 2021 survey into the Italian lagoons 

Sub-action A2.1 Ex-ante Monitoring in Delta Po, Comacchio, Goro lagoons 

Monitoring started on 22/01/2021 with an online meeting, due to COVID limitations, with UNIFE, M. 

Mistri; DAIS-UNIVE, A. Sfriso; VENETO PARK, M. Gottardi; IDECO G. Caramori, D. Boldrin for 

the coordination of Actions A2; A3; A4; Azione E2.2. The better location in the lagoons for the 

transplant was discussed and M. Gottardi of VENETO PARK organized surveys and meetings, 

conducted in February 2021, with private owners of enclosed lagoons of the Po delta Veneto foreseen 

as donor areas by AF and in the Caleri lagoon and Vallona lagoon, both foreseen as transplant sites in 

the AF. Goro and Comacchio lagoons were confirmed as originally envisaged.  

UNIFE and DAIS-UNIVE performed field sampling in May and June 2021 before the start of the 

transplant in the Delta Po site IT3270023 overlapped to IT3270017, lagoons of Caleri and Canarin; site 

IT4060005 Goro lagoon; site IT4060002 Comacchio, Fattibello lagoon. 

Water, sediments, Macroalgae and MaQI index, Benthic macrofauna M-AMBI index were analysed in 

laboratory; for all samplings the stations lacked both aquatic phanerogams and macroalgae of high 

ecological value therefore the Index MaQI, was ñPoorò with a score of 0.25 in the lagoons of Goro and 

Fattibello dominated by Chlorophyceae and 0.35 at Barbamarco and Caleri where the biomass was 

mainly represented by Rhodophyceae.  
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Figure 1: source deliverable ñA2.1 Ex ante monitoring_ExecutiveSummaryò, sampling grid for the 

macrobenthos.  

Specific transplant maps were drafted in the Action A4. 

 

 
In the above image physical-chemical parameters in the water column compared among the four lagoons 

in Italy. 
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In the above image Macrophytes and Phytoplancton parameters compared among the four lagoons in 

Italy. No phanerogams were detected. 

 

 

   

  
In the above image the Ecological quality status based on the M-AMBI index in Goro lagoon transplant 

station G1 is "Good", the control station G2 is "Moderate" (M-AMBI = 0.706), value slightly below the 

ñGood/Moderateò limit (= 0.71). In Fattibello lagoon the M-AMBI index of transplant station F1 is 

"Poor", while that of control station F2 is "Good". In Barbamarco lagoon the M-AMBI index of 

transplant station B1 was "Good" and "High" at B2. In Caleri lagoon the M-AMBI index of both stations 

was classified as "Good" quality. 
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The above data are extracted from the deliverable that contains the full set of results. 

Sub-action A2.2 Ex-ante Monitoring in Mar Menor  

UMU performed field work during July and August 2021 sampling water, sediment and benthic fauna 

in all transplant location; samples were analysed in laboratory.  

 

 
In the figure the map of donor and receiving stations in the Mar Menor lagoon, source deliverable 

ñA2.2.ExAnteMonitoringReport_MarMenor.pdfò. 

 

In terms of water column parameters, water and sediment nutrients and other physical-chemical 

parameters, there are no differences between most of the donor and receiving stations, which increases 

the probability of successful transplants. The donor station of the watercourse affected by heavy metals 

and the harbour presented higher values for sediment nutrients. For settle particulate matter there is a 

clear difference between the donor and receiving stations, being higher at the receiving stations. In the 

table below mean values and standard error (SE) for physico-chemical parameters measured in all 

stations considered for C. nodosa and R. cirrhosa study cases. 
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Benthic macroinvertebrates results show a ñgood or moderateò status for the receiving stations while the 

donor stations show a ñhigh or goodò environmental quality status. The donor station of the watercourse 

affected by heavy metals and the receiving station of Perdiguera Island have a ñpoor or moderateò status. 

In the table below a summary of the M-AMBI values extracted from the deliverable.  

 

 
 

Finally, the MaQI index indicates a clear difference between the donor and receiving stations, having 

the last oneôs low values compared to the donor stations. After analysing the results, donor and receiving 

sites were identified and confirmed in which to carry out transplantation actions, and thus begin to restore 

these priority habitats in the lagoon. In the table below MaQI index values of C. nodosa and R. cirrhosa 

transplants study sites both donor and receiving. 
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Data extracted from the deliverable that contains the full set of results. 

The action has a much higher cost than foreseen due to two reasons: the number of stations monitored 

are 8, the double than in other lagoons in Italy and Greece; the foreseen personnel costs estimated in the 

AF are not consistent with the same activities performed by the Universities in Italy and Greece.  

Sub-action A2.3 Ex-ante Monitoring in Amvrakikos Lagoons, Logarou Lagoon 

During April 2021, Mazoma and Logarou were surveyed, Logarou (transplant lagoon) physical-

chemical parameters (e.g. depth, temperature, salinity, and pH) were similar to those observed in the 

Mazoma lagoon (donor site).  

 

 
In the figure an indicative map of seagrass meadows in the Logarou lagoon. Zostera highlighted by green 

polygons, Cymodocea by a yellow polygon and mixed meadows by brown ones, source deliverable 

ñA2.3 Ex-ante Monitoring in Amvrakikos- Logarou Lagoonò.  

In the table below, the values of the physical-chemical parameters and presence of seagrass species in 

Logarou lagoon. 

 
Station 

Code 

Depth 

(m) 

Transparency 

(m) 

Temp 

(°C) 

Conductivity (µS 

cm-1) 
Salinity 

Oxygen 

(%)  

Oxygen 

(mg_l) 
pH TSS 

Seagrass 

presence 

Seagrass 

species 

LOGA-

07 
0.7 0.7 16.89 32.42 20.29 111.8 9.58 8.45 5.22 Yes Z. noltei 
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LOGA-

01 
0.9 0.9 16.76 34.03 21.43 101.9 8.6 8.39 1.09 No  

LOGA-

02 
0.7 0.7 16.51 33.34 20.94 114.5 9.85 8.69 3.92 No  

LOGA-

03 
0.8 0.8 16.58 33.43 21 101.5 8.72 8.39 2.3 No  

LOGA-

04 
0.6 0.6 16.2 32.4 20.26 101.8 8.7 8.42 1.4 No  

LOGA-

05 
0.5 0.5 17.09 36.24 22.95 111.1 9.36 8.64 1.16 Yes Z. noltei 

LOGA-

06 
0.6 0.6 16.07 32.03 20.03 96.3 8.39 8.52 1.85 Yes C. nodosa 

LOGA-

08 
0.5 0.5 17.13 32.62 20.43 101 8.58 8.72 - Yes Z. noltei 

LOGA-

10 
0.6 0.6 16.68 31.44 19.63 101.6 8.69 9.00 - Yes Z. noltei 

LOGA-

11 
0.6 0.6 16.75 34.14 21.5 106.2 9.04 8.58 - Yes Z. noltei 

LOGA-

12 
1 1 16.2 35.1 22.15 108.1 9.22 8.53 - No - 

 

Samples were analysed in laboratory in Mazoma; the M-AMBI index (ecological status of the 

macrobenthic community) at station MAZ-03 classed as ñGoodò with a high percentage of fine fraction 

sediment. A well-established seagrass meadow (Zostera noltei) in Mazoma lagoon, indicates its 

suitability as donor site, a map of Z. noltei meadows was drafted. In Logarou the M-AMBI index in two 

stations towards the centre of the lagoon (LOGA-01 and LOGA-03) were identified as ñModerateò 

ecological status, small fractions of the lagoon have seagrass meadows. In the table below, the sediment 

parameters and M-AMBI index of Logarou lagoon.  Data have been inserted in the Webgis foreseen by 

Action A6. 

 
 Fine fraction <63ɛm (%) Organic carbon (%) Total carbon (%) Total nitrogen (%) M-AMBI  

LOGA-01 98.94 3.49 3.89 0.59 Moderate 

LOGA-02 93.99 4.19 4.90 0.65 Good 

LOGA-03 42.55 1.39 7.81 0.23 Moderate 

LOGA-04 24.65 1.55 8.41 0.25 Good 

LOGA-05 61.27 3.13 3.13 3.13 Good 

LOGA-06 86.2 2.98 5.98 0.43 Good 

LOGA-07 69.04 2.32 6.54 0.42 High 

 

Furthermore, two additional lagoons, Rodia and Tsoukalio, were surveyed but no well-established 

seagrass meadows were present and they appear ideal for future restoration actions. 

The action was implemented as foreseen by the AF, and the deadlines were respected apart for the Mar 

Menor one, which was delivered a trimester later.   
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A.3 Executive projects for lagoon channel dredging 

 

Foreseen start date: IV trimester 2020                                 Actual start date: I trimester 2021 

Foreseen end date: IV trimester 2021                                             Actual end date: IV trimester 2023 

Beneficiary responsible: VenetoPark. Other beneficiaries: / 

 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

Updated hydraulic model 08/2021 02/2023 V 

Digital copy of the executive project 10/2021 07/2023 V*  

Milestone name Deadline Actual  

Start of executive projects for lagoon channel 

dredging 

03/2021 07/2022  

Procedure for the call for tenders and the contracting 

in accordance concluded 

12/2021 08/2023  

* According to the BUTLER 3.0 guidance for deliverables, ñDigital copy of the executive projectò has 
been uploaded as a document with a permanent link to download the complete set of documents that are 

about 205Mb and therefore too large for the system. 

 

The action started on January 2021 with an online meeting on 22/01/2021 and following field survey in 

Delta Veneto lagoons. The lagoons of Caleri and Vallona/Marinetta were visited and Caleri was 

identified as the transplantation area, while in Vallona/Marinetta, Prof. A. Sfriso, from the University of 

Cà Foscari DAIS-Unive, the main expert on the subject, having assessed the conditions of the lagoon, 

expressed doubts on the transplantation results. At the same time, the Veneto Po Delta Regional Park 

pointed out that the excavation of the sub-lagoon channel in the Canarin lagoon will be carried out with 

other funds. In fact, the approval of LIFE19 NAT/IT/000264 took more than two years, as it was 

submitted for the first time in 2018 (code LIFE18-NAT_IT_000791) but not approved, resubmitted in 

2019 with an expected start date on September 2020 but given the pandemic and the extension of the 

evaluation time approved with starting date in December 2020. Therefore, the Veneto Po Delta Regional 

Park assessed that the optimal result can be obtained by moving the sub-lagoon excavation works (Sub-

action C1.1 channel dredging) and seagrass transplanting from the Canarin lagoon to the Barbamarco 

lagoon.  The request was sent via mail to the monitor on 07/07/2021, CINEA acknowledged the change 

with letter Ares(2021)4830151 of 28-07-2021.  

Even if it started in time, the action suffered from a delay due to two reasons: the COVID pandemic and 

subsequent reduced activities; the need to change the lagoon in which to implement action C1. The issue 

was discussed with project management and UNIFE, since the delay implicated a delay in concrete 

Action C1 and Monitoring action D1. To tackle the delay sub-action ñC1.2 sub-action phanerogam 

transplantò, was transferred to UNIFE since, pursuant to Art.II.22 of the General Conditions, 

Beneficiaries are allowed to adjust the estimated budget by transfers between themselves.  

Nevertheless, sub-action ñC1.1 channel dredgingò could not be transferred and the Milestone ñStart of 

executive projects for lagoon channel dredgingò was achieved on July 2022 with VenetoPark Director 

Decree n. 188 of 14/07/2022 which awarded the service for the executive project to Geom. Biolcati 

Mario. 

The Milestone ñProcedure for the call for tenders and the contracting in accordance concludedò was 

achieved on August 2023 with VenetoPark Director Decree n.10 of 29/08/2023 awarding the contract 

for the first tranche to the company ñSOMIT SRLò; the contract was signed on 03/11/2023. 

The project planning process involves different phases: the presentation of a preliminary project 

subjected to discussion and specific requests and later the submission of the definitive-executive project. 

During the preliminary phase, in order to tackle the delay, it was decided to implement the channel 
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dredging in two tranches underlined in blue and red in the figure below. The 1st tranche is more quickly 

executable as it was included in the works planned by Veneto Region DGR n. 442/2019 ñLinee Guida 

per la realizzazione di lavori di manutenzione e sistemazione da effettuarsi negli ambiti della fascia 

costiera del delta del Poò and not subjected to environmental impact assessment.   

 
Figure extracted from ñTavola 01ò of ñ09a Elaborato - INQUADRAMENTO.pdf.p7m.pdfò in 2nd 

tranche of executive project. 

The preliminary project was presented on 15/02/2023; VenetoPark requested integrations, verified on 

13/03/2023 together with the need for an environmental impact assessment on the 2nd tranche. 

The executive project of the 1st tranche was submitted to VenetoPark on 26/05/2023, the public tender 

was published on 30/06/2023, the work was awarded on August 2023 with Director Decree n.10 of 

29/08/2023 to the company ñSOMIT SRLò, and the contract was signed on 03/11/2023.  

The executive project of the 2nd tranche in the meanwhile followed the procedure of environmental 

impact assessment; the screening for environmental impact assessment was submitted to VenetoPark on 

July 2023. The public tender for the implementation of the 2nd tranche of channel dredging was 

implemented with decree of the Parkôs Director of 03/2024, the works were awarded to "Renzo Rossi 

Costruzioni srl". The delay of this preparatory action is expected to delay the related ñSub-action C1.1 

channel dredgingò and the deliverable ñCertificate of end of the works for channel dredgingò foreseen 

by 03/2023. 

The hydraulic model was applied to examine lagoon hydrodynamics, the simulation showed the 

intervention appears to be substantially positive because it favours an activation of circulation in the 

areas close to the "watershed" of the lagoon, which is currently the most penalised from the point of 

view of water exchange.  
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A.4 Executive Project of sod extraction for transplantation of submerged aquatic 

angiosperms 

 

Foreseen start date: IV trimester 2020                                 Actual start date: I trimester 2021 

Foreseen end date: III trimester 2021                                             Actual end date: III  trimester 2021  

 

Beneficiary responsible: UNIFE. Other beneficiaries: Veneto Park; DAIS-UNIVE; IDECO; CARM; 

HCMR 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

Four executive projects, one for sub-actions, for the 

phanerogams transplant 

09/2021 09/2021 

11/2021 (Mar Menor 

authorization) 

V 

Milestone name Deadline   

Start of the drafting of four executive projects, one 

for sub-actions, for the phanerogam transplant 

03/2021 01/2021  

 

The action is composed of 4 sub-actions: 1) for Italy in two transplant lagoons in delta Veneto; 2) for 

Italy in two transplant lagoons Goro and Comacchio; 3) for Spain in Mar Menor; 4) for Greece in 

Amvrakikos.  

Only the Mar Menor authorization was completed beyond the deadline.  

The Milestone was reached in advance, the group UNIFE, DAIS-UNIVE, IDECO shared a draft of the 

executive project for Fattibello lagoon (Comacchio) with the colleagues of CARM, UMU and HCMR.  

Sub-action A4.1 Executive Project for Caleri and Barbamarco  

The sub-action started in January 2021 with a web-meeting among M. Mistri UNIFE, A. Sfriso DAIS-

UNIVE, M. Gottardi VENETO PARK, G. Caramori, D. Boldrin IDECO to discuss the better location 

for transplant, following on field surveys both to transplant lagoons (Caleri, Canarin, Vallona-Marinetta, 

Barbamarco) and meeting with private owners of Veneto lagoons to locate the donor sites.   

Since in the delta Po Veneto two lagoons were involved, the projects are divided per each lagoon. 

The project describes the NATURA 2000 intervention site, the donor and transplant areas, phanerogams 

species transplanted, the transplant technique, the transplant programme, period and quantity of sods to 

be transplanted. The figure below is extracted from the projects and produced with equipment acquired 

by IDECO within the project. 

 
In Caleri and Barbamarco the most suitable species to colonize these environments are Cymodocea 

nodosa, Zostera marina and Zostera noltei.  
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Sub-action A4.2 Executive Project for Goro and Comacchio 

Since in the delta Po Emilia-Romagna two lagoons were involved, the projects are divided per each 

lagoon. The decision on the exact area involved was based on field survey as for delta Veneto. The 

project describes the NATURA 2000 intervention site, the donor and transplant areas, the phanerogams 

species transplanted, the transplant technique, the transplant programme, the period and quantity of sods 

to be transplanted. The figure below is extracted from the projects and produced with the equipment 

acquired by IDECO within the project. In the case of Goro lagoon two areas are considered for transplant. 

 

 

Sub-action A4.3 Executive Project for Mar Menor 

The executive project for the A4.3 Mar Menor was elaborated by CARM and finalized in June 2021, but 

the permit was obtained on 30 November 2021, late with respect to the deliverable with a deadline of 

09/2021. Nevertheless the delay did not affect the connected concrete action C3 since transplants started 

on December 2021 and were implemented by UMUôs personnel. The figure below is extracted from the 

project and shows both the donor and transplant sites. The target species are Cymodocea nodosa and 

Ruppia cirrhosa. 

 

Sub-action A4.4 Executive Project for Amvrakikos 

The executive project for the A4.4 Amvrakikos was elaborated by HCMR and finalized in September 

2021. The structure of the project is similar to the ones of Caleri, Barbamarco, Goro and Comacchio. 

Both the donor and recipient sites are located within the Amvrakikos lagoon complex, a Natura2000 site 

classified under the Habitats and Birds Directive (GR2110001, GR2110004). Mazoma lagoon has been 

identified as a suitable donor site, whilst Logarou lagoon is the intended site for habitat restoration 

activities to be implemented and the target species is Zostera noltei. In the figure below a map of the 



LIFE19 NAT/IT/000264 LIFE-TRANSFER - C1 

24 

 

transplant area extracted from the project. 

 
The action was implemented as foreseen by the AF, and according to the deadline. It is not expected to 

continue after the end of the project.  
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A.5 Operators training for extraction and transplantation of submerged aquatic 

angiosperms 

 

Foreseen start date:  IV trimester 2020              Actual start date: I trimester 2021  

Foreseen end date: III trimester 2021                          Actual end date: continuous training for A5.2 

 

Beneficiary responsible: UNIFE; Other beneficiaries: VenetoPark; DAIS-UNIFE; DeltaPoER; 

IDECO; UMU; CARM; HCMR; ALMA 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

/ / / / 

Milestone name Deadline   

Training of the future trainers 04/2021 07/2021  

Training of the local operators 09/2021 10/2021*  

Attendance list, teaching materials, agenda and pictures of 

sub-actions A5.1 and A5.2 

09/2021 07/2021 

02/2025(Spain) 

 

 

* for Italy and Greece. 

 

The sub-action A5.1 is preparatory to the sub-action A5.2, since after it the ABs will be trained and able 

to train their local operators. 

The deviation from the AF is on sub-action A5.2: overall the training of local operators lasted more than 

foreseen, even though in Italy it was accomplished on October 2021, as different fishermen in the same 

lagoon of Comacchio were hired in 2023 it was necessary to repeat the training. In Spain as 

countermeasure to the training delay the UMU personnel implemented the preliminary phanerogam 

transplant of Action C3. After that the training of local operators in Spain became continuous and 

combined with action C.3.  

A5.1 training of the future trainers of associated beneficiaries 

Due to the Pandemic of COVID-19 and the limitation in movement of people, the training became an 

issue and it was discussed since the kick-off meeting held on-line on 28/01/2021. Due to the pandemic 

limitation, it was not possible to respect the milestone deadline on 04/2021. Since this is a key sub-action 

in order not to delay the concrete actions, every possible effort was done and the milestone met on July 

2021. Training was held in a two days session on 15 and 16 of July 2021 at the headquarters of DAIS-

UNIVE, in Venice-Mestre, Italy. The agenda included theory lesson on angiosperm of transitional water, 

methods for transplant as well as a discussion of possible problems in transplant for each project site. 

Prof. Adriano Sfriso of DAIS-UNIVE presented also material and experience achieved from LIFE12 

NAT/IT/00031. The second day was a practical training on field in the Venice lagoon on how to use the 

corer to collect sods and transplant the sods or how to collect single rhizomes by hand, depending on the 

species and depth of the lagoon. The expected result was 8 people trained, but the training was attended 

by 11 people: 2 from IDECO, 2 from HCMR, 2 from University of Murcia, 2 from Parco Emilia-

Romagna, 2 from UNIFE and 1 from CARM. Postponing the milestone did not affect the connected sub-

action A5.2 as explained below.  
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Pictures of theory and practical training in Venice, a complete set of Training  Agenda, Teaching 

Material, Attendance list and pictures area available on the website https://www.lifetransfer.eu/training-

time/ , a video of field training is linked in project website https://www.lifetransfer.eu/media/ and visible 

at https://youtu.be/3mSi3WJ2DDM . 

 

A5.2 training of local operators that will implement transplant in actions C1, C2, C3, C4. 

The milestone deadline for A5.2 was on 09/2021, COVID delayed A5.1 by 4 months but most of the 

delay was recovered and the milestone of A5.2 was reached on 10/2021 for Italy and Greece, in Spain it 

was delayed but the countermeasure taken was to start Action C3 transplant with UMUôs personnel. 

Various options were explored and discussed directly with Director of DG Mar Menor Victor Serrano 

Conesa, in order to solve the issue. The options discussed were the partial transfer of Action C3 budget 

to UMU and the work assigned to an external public company (called TRAGSA) without a public 

bidding procedure. The budget transfer to UMU to perform Action C3 was the only feasible option 

chosen pursuant to Art.II.22 of the General Conditions, which involved an Addendum to the Partnership 

Agreement, that entirely replaces Art. 4 ï Role and obligations of the Associated Beneficiaries. The 

signature of the PA addendum was completed on June 2024. 

 

Greece 

Two training workshops were held, the 1st in Anavyssos, Greece, on 07/10/2021 aside from the two 

people who participated in Action 5.1 in Venice (July 2021), an additional 6 management operatives 

were trained. The 2nd workshop was held in Arta, 25ï 7/10/2021 (14 trained). The main focus of the 

second workshop was to establish contact with the local fishing cooperative which will participate in the 

seagrass transplantation, to explain the goals and importance of the project, and to provide a theoretical 

and practical explanation of the methodology needed for seagrass transplantation. The presentations 

were given at the headquarters of the Amvrakikos lagoon management body, and attended also by the 

two presidents of the fishermenô cooperatives (Mazoma and Logarou lagoon). After the presentations 

by members of the HCMR technical team, followed a question-and-answer session to address any 

concerns. Afterwards a short in-situ demonstration was given in the nearby Logarou Lagoon using the 

steel corer as visible in the pictures. 

https://www.lifetransfer.eu/training-time/
https://www.lifetransfer.eu/training-time/
https://www.lifetransfer.eu/media/
https://youtu.be/3mSi3WJ2DDM
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Pictures of the Anavyssos workshop, extracted from a synthesis report of HCMR 

 

 
Pictures of the Arta workshop, extracted from a synthesis report of HCMR 

 

Italy  

Five different workshops were held in Italy, all of them were held by UNIFE and involved a theorical 

part and a practical part in the field on how to use the corer. The high number of workshops was 

necessary since transplants are implemented in four different lagoons and fishermen usually work only 

on one specific lagoon.  

The first workshop was accomplished in October 2021, in Fattibello (Comacchio) lagoon on 07/10/2021 

when 4 fishermen were trained and in Goro lagoon on 19/10/2021, 5 fishermen were trained. One 

fisherman was also trained for the donor site of Valle Bertuzzi that is a private property and therefore 

other fishermen are not allowed to enter. The second donor site is Venice lagoon but the local operators 

were already trained during the implementation of LIFE SERESTO and are not inserted into the current 

calculation of local operators. 
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The second workshop was held in Porto Tolle on 01/06/2022, 4 fishermen were trained 2 for Caleri and 

2 for the Barbamarco lagoon. This training was held later to tackle the delay of ñAction A3 Executive 

projects for lagoon channel dredgingò. Even if it started in time, action A3 suffered from a delay due to 

the COVID pandemic and the need to change the lagoon in which to implement action C1. The issue 

was discussed with project management and UNIFE, since the delay implicated a delay in concrete 

Action C1 and in Monitoring action D1. To tackle the delay, sub-action ñC1.2 sub-action phanerogam 

transplantò, was transferred to UNIFE since, pursuant to Art.II.22 of the General Conditions, 

Beneficiaries are allowed to adjust the estimated budget by transfers between themselves. 

The training of local operators in Italy did not end due to the need of changing the location and contract 

for the transplant in Fattibello lagoon. This change did not affect the other actions, as a matter of fact it 

actually contributed to the path toward the target of 80 operators trained. 

 

 

 
Training in Fattibello, Porto Tolle and Goro. Pictures from UNIFE. 
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Training and delivery of steel corers. Pictures from UNIFE. 

 

Spain  

The training of local operators in Spain became continuous and combined with action C.3, in the table 

below the training events calendar. 

Year 2023 2024 2025 

Month  Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar  Apr  May Jun Jan Feb Mar  Apr  May Jun 

Operators training X    X     X  X   X     

Training was attended by researchers from the UMU research group (9 people) in collaboration with 

LIFE TRANSFER project, and by UMU Master Degree students (3 people). Also, a training was carried 

out in February 2025 for technicians belonging to the CARM, with the aim of training permanent staff 

who can perform transplants at any time, without the need to contract additional staff (5 people). Below 

pictures of the training, the number of people attending is reported in the summary table of local 

operators trained.  

  
Training attended by UMU researchers and students. 
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Training attended by CARM and other Natura 2000 areas technicians. 

 

 

Summary of local operators trained,  N. of operators trained 

Greece, 1st Training workshop ï Anavyssos, , 07/10/2021  6 

Greece, 2nd Training workshop ï Arta, 25 ï 27/10/2021  14  

Italy, Fattibello 07/10/2021   4 

Italy, Valle Bertuzzi (donor site) December 2021 1 

Italy, Goro 19/10/2021             5 

Italy, Porto Tolle (Caleri and Barbamarco lagoons) 01/06/2022 4 

Italy, Fattibello 17/10/2023 3 

Spain, Murcia and Mar Menor June 2023  4 

Spain, Murcia and Mar Menor October 2023 5 

Spain, Murcia and Mar Menor March 2024 2 

Spain, Murcia and Mar Menor May 2024 1 

Spain, Murcia and Mar Menor February 2025  5 

Total trained 54 

The target set in AF of 80 local operators trained was overestimated, however, the lower number of local 

operators trained did not affect in any way the implementation of C Actions dedicated to transplantation 

activities in the lagoons. 
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A.6 GIS for Amvrakikos site 

 

Foreseen start date: I trimester 2021                                       Actual start date: I trimester 2021 

Foreseen end date: I trimester 2023                                       Actual end date: I trimester 2023 

 

Beneficiary responsible: NECCA (former ALMA ); Other beneficiaries: HCMR 

 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

GIS system including ex-ante data monitoring 02/2023 02/2023 V 

Milestone name Deadline   

/ / /  

 

Action A.6 started in January 2021 collecting data on pressures on Amvrakikos lagoon together with the 

data from Action A2 ex-ante monitoring. At the beginning of 2022 NECCA and HCMR started to 

discuss and agreed on the advantages of publishing the GIS not on a new platform but on the existing 

WebGIS hosted by HCMR. The advantages are funds savings and the integration of the current project 

data with other data available from HCMR. At the end of 2022 was published the layer to host the data 

and in February 2023 was published on webgis of HCMR at the link 

https://hcmrathens.maps.arcgis.com/apps/instant/basic/index.html?appid=474f5840d8ba4cbf9c74de72

4c6bfcde. 

The webgis contains Environmental and socio-economic elements, such as Hydrography, Hypsometry, 

Bathymetry, Population density, Political ï Administrative borders, Road Network, Geology, Land Use, 

Soil etc. Other Existing Information: WFD assessment and monitoring data in the wider area. 

Below a screenshot of the webgis showing the data from the ex-ante monitoring of Sub-action A2.3 Ex-

ante Monitoring in Amvrakikos; the data are publicly visible. 

 
The other data can be seen using the layer icon that, when clicked, opens a menu as can be seen in the 

sequence of images below. 

 

 

 

 

https://hcmrathens.maps.arcgis.com/apps/instant/basic/index.html?appid=474f5840d8ba4cbf9c74de724c6bfcde
https://hcmrathens.maps.arcgis.com/apps/instant/basic/index.html?appid=474f5840d8ba4cbf9c74de724c6bfcde
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Screenshot of the webgis menu.  

 

The webgis has been updated with the information collected from ñAction D4 monitoring of C4ò, besides 

the webgis contains also the data monitored in real time by continuous data loggers, equipment 

purchased and preliminary approved, see chapter 8.1.7 Hellenic Centre for Marine Research of this 

Report.  

Data monitored in real time are accessed clicking on the symbol of data logger highlighted with the red 

circle in the map. Direct link to real time data is https://hydro-stations.hcmr.gr/station/logarou1/realtime/   

The link opens a dashboard where is possible to access real time data as well as time-series data, in the 

image below a screenshot of the dashboard.  

 
The publishing of data on the HCMR webgis saved the 15,000ú foreseen in external assistance for 

publishing into a specific server. The details of saved funds are reported in chapter 8. 

  

https://hydro-stations.hcmr.gr/station/logarou1/realtime/
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C.1 Channel dredging and transplantation of submerged aquatic angiosperms, Caleri and 

Barbamarco lagoons. 

 

Foreseen start date: IV trimester 2021                                  Actual start date: III trimester 2022 

Foreseen end date: IV trimester 2025                                              Actual end date: IV trimester 2025 

 

Beneficiary responsible for implementation: VenetoPark; Other beneficiaries: DAIS-UNIVE, 

UNIFE 

 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

Certificate of end of the works for channel 

dredging lot I 

 03/2023 

End of dredging 06/02/2024 

Certificate 26/03/2024 

 

yes 

Certificate of end of the works for channel 

dredging lot II 
 End of dredging 29/10/2024 

Certificate 11/02/2025 
Yes 

Milestone name Deadline   

First phanerogam transplant in Delta Po 02/2022 11/2022  

 

The action concerns two activities in the Po delta veneto, in the overlapping Natura 2000 sites IT3270017 

- IT3270023. The AF foresaw the dredging and phanerogams transplant in the Canarin lagoon; the 

change to Barbamarco lagoon was requested via email to the monitor on 07/07/2021, and CINEA 

acknowledged the change with letter Ares(2021)4830151 of 28-07-2021. Details on the reason of the 

change have been already provided in the description of Action A3.  

Sub-action C1.1 channel dredging 

The A3 executive project has been divided into two tranches in order to recover the delay, the first 

tranche of the channel dredging was awarded in external assistance to the company ñSOMIT SRLò, the 

contract was signed on 03/11/2023. The dredging 1st tranche in Barbamarco lagoon is marked in red in 

the picture below extracted from the executive project ñTavola 01.Rev01ò document ñ09 ELABORATO 

01_INQUADRAMENTO GENERALE.REV01.PDF.ò 

 

 
The 1st tranche regards the dredging of 48,578 m3 of sediments that have been deposited in areas named 

in the above image as ñBarena N. 1ò and Barena N.2ò.  

First tranche dredging was completed on 06/02/2024. 
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The second tranche involved the dredging of the remaining part of the area in blue color for 43,713 m3. 

The deposit area of the sediment is located South, marked as ñArea di refluimento su scannoò in the 

picture below extracted from the Screening document ñDocumento di Screening di V.Inc.A.ò included 

in the 2nd executive project. 

 

 
 

The 1st tranche of 48,578 m3 plus the 2nd tranche of 43,713 m3 amount in total to 92,291 m3, which is 

consistent with the AF estimate of 97,320 m3. 

 

Second tranche was awarded to "Renzo Rossi Costruzioni srl " the works started on 30/08/2024 in order 

to respect the conservation measures of the Natura 2000 site to do not disturb the nesting period.  

The excavations of the 2nd tranche were physically completed on 29/10/2024, as planned by the Park. 

The Certificate of end of the works for channel dredging was signed on 01/09/2025 by the works 

Director, Biolcati Mario, and on 11/02/2025 by the Single Responsible for the Procedure Massimo De 

Grandis.  

Certificate of end of 1st tranche of the works uploaded on BUTLER on 10.07.2024. 

Certificate of end of the tranche I and II of the works uploaded on BUTLER on 12.02.2025, in order to 

be sure to upload all the documents, the first certificate was not deleted but it was uploaded a zip file 

containing the certificates of tranche I and II. 

Sub-action C1.2 sub-action phanerogam transplant 

The action was in charge to VenetoPark, whose activities were affected by COVID-19 limitations and 

by a consequent administrative reorganization. After the on-field surveys of Action A2, it was requested 

to change the lagoon in which to implement the transplant.  

The issue was discussed with project management and UNIFE, since the delay implicated a delay also 

in Monitoring action D1. The identified countermeasure was the transfer to UNIFE of the sub-action 

since, pursuant to Art.II.22 of the General Conditions, Beneficiaries are allowed to adjust the estimated 

budget by transfers between themselves. Veneto Park agreed on 31/05/2022 to transfer part of its budget 

for Sub-action C1.2 phanerogam transplant in the cost category óexternal assistanceô to Unife (247,000ú) 

and Unive (41,000ú) in the same cost category. The budget transfer was inserted into the addendum to 

the PA that was signed by all Beneficiaries by June 2024. 

Therefore, the first transplants in these lagoons were performed in November 2022, whereas the second 
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ones occurred in June 2023. These lagoons have ecological conditions suitable for Cymodocea nodosa, 

Zostera marina and Zostera noltei which were explanted from the Venice lagoon, where these species 

are very abundant, as planned within Action A4 Executive Project of sod extraction for transplantation 

of submerged aquatic angiosperms. 

The transplant was carried out by the fishermen trained in sub-action 5.2 divided per lagoon using the 

steel corer provided by UNIFE. Sods were transported by boat but transplant was carried out working 

into the shallow water using a protective suite as visible in the pictures below. 

 

 

 
Caleri lagoon (top) transplant and Barbamarco lagoon transplant (bottom). Pictures from UNIFE. 

 

 

 

By the projectôs end were transplanted 1,407 sods of which 606 in Barbamarco and 801 in Caleri lagoons, 

that are 109% of the sods foreseen by the executive projects of Sub-action A4.1 (648+648=1,296).  

The total sods transplanted in Barbamarco and Caleri lagoons by the projectôs end are resumed in the 

two following tables. 
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Sods Rhizomes

2022 Z. marina 53 530 Venice Lagoon  - -

N. noltei 107 1605 Venice Lagoon  - -

2023 Z. marina (UniVE) 40 400 Venice Lagoon 440 44

N. noltei  (UniVE) 82 1230 Venice Lagoon 660 44

C. nodosa 24 360 Venice Lagoon

N. noltei 36 540 Venice Lagoon

Z. marina 12 120 Venice Lagoon

2025 C. nodosa (UniVE)  - - Venice Lagoon 300 20

N. noltei 108 1620 Venice Lagoon

Z. marina 36 360 Venice Lagoon

498 6765  1400 108 606 8165

2024

N° of transplanted sods and rhizomes

Sods                         

(diameter 

15 cm)

Equivalent 

rhizomes
Donor Rhizomes

TOTAL
Equivalent 

Sods
Year Species

B
a

rb
a

m
a

rc
o

SubTotal

Sods Rhizomes

2021 C. nodosa Venice Lagoon 100 7

N. noltei 96 1440 Venice Lagoon 300 20

Z. marina 48 480 Venice Lagoon 200 20

C. nodosa  (UniVE)  -  - Venice Lagoon 50 3

N. noltei 164 2460 Venice Lagoon 300 20

Z. marina 83 830 Venice Lagoon 200 20

C. nodosa 0 0 Venice Lagoon  -  -

N. noltei 96 1440 Venice Lagoon  -  -

Z. marina 76 760 Venice Lagoon  -  -

C. nodosa 0 0 Venice Lagoon  -  -

N. noltei 148 2220 Venice Lagoon  -  -

Z. marina 0 0 Venice Lagoon  -  -

711 9630 1150 90 801 10780SubTotal

C
a

le
ri

2022

2023

2024

2025

N° of transplanted sods and rhizomes

Year Species

Sods                         

(diameter 

15 cm)

Equivalent 

rhizomes
Donor Rhizomes

Equivalent 

Sods

TOTAL
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C.2 Transplantation of submerged aquatic angiosperms Goro and Comacchio lagoons. 

 

Foreseen start date: III trimester 2021                                       Actual start date: III trimester 2021 

Foreseen end date: IV trimester 2025                                                   Actual end date: IV trimester 2025 

 

Beneficiary responsible for implementation: UNIFE;  

 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

/ / / / 

Milestone name Deadline   

First phanerogam transplant in Goro and Comacchio 12/2021 12/2021  

 

The action was implemented in the Goro lagoon located in the Natura 2000 site IT4060005 ñSacca di 

Goro, Po di Goro, valle Dindona, foce del Po di Volanoò and in the Fattibello lagoon located in the 

Natura 2000 site IT4060002 ñValli di Comacchioò. The Valli di Comacchio is a large complex of 

different lagoons, while Valle Fattibello is an open brackish lagoon, receiving freshwater from the North 

and sea water directly from the sea. 

The milestone was respected despite the difficulties of the training of Action A5 due to COVID 

pandemic. 

The species transplanted in Fattibello lagoon was only R. cirrhosa, in Goro lagoon besides it were 

transplanted C. nodosa, Z. marina N. noltei. The donor sites for Valle Fattibello in year 2021 was Valle 

campo, as foreseen in the executive project of action A4. The donor site for Goro was Valle Bertuzzi as 

foreseen in the executive project of action A4. Starting from 2022 the donor site was Valle Bertuzzi also 

for Valle Fattibello since Valle Campo appeared suddenly too poor of phanerogams for unknown 

reasons, an analogous situation to the one experienced in the Greek lagoons. Anyhow it was decided to 

use Valle Bertuzzi since it is also much bigger of a site. 

The transplant was carried out by the fishermen trained in sub-action 5.2 divided per Goro and Fattibello 

lagoons. In the Fattibello lagoon it was necessary to change the fishermen team hired starting from 2023 

and therefore the training was repeated.  

Sods were transported by boat but transplant was carried out working into the shallow water using a 

protective suite as visible 

in the pictures below, the 

protective suite is the 

same used by fishermen 

during daily work. Sods 

explanted from Valle 

Bertuzzi were transported 

by a small van and 

transplanted in the same 

day; some pictures 

provided by UNIFE are 

visible below. 

 

Sods transport and 

transplant in Goro and 

Fattibello, shallow water 

allows the process with a 

protective suite. 
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In Fattibello lagoon the transplant site did not appear to respond positively to the transplant and in June 

2023 UNIFE and IDECO personnel surveyed another area in Fattibello looking for conditions with 

higher percentage of sand, better water circulation and transparency. The area chosen is marked with a 

red ellipse in the following map. The map is the same used in A4.2 executive project, a potential shift in 

the area of transplant was foreseen in the AF as a measure to improve the possibility of triggering the 

seagrass meadow. The decision is supported also by the preliminary very low values of MaQI and M-

AMBI indexes resulted in Action D2.  

 
Map of the Fattibello lagoon, new transplant area, located in the North of the initial area of transplant, 

highlighted with a red ellipse. 

 

 
New team of fishermen team performing transplant in Fattibello lagoon. Pictures from UNIFE. 
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In the Goro lagoon the action ñA.4.2 Executive Project of sod extraction for transplantation of 

submerged aquatic angiospermsò foresees not one transplant area but two transplant areas named ñValle 

Segandaò and ñBassusinò and according the monitoring results the transplant should be modified. The 

rooting problem was noticed and discussed among IDECO, UNIFE and DAIS-UNIVE since June 2023, 

for ñSacca di Goro, Po di Goro, valle Dindona, foce del Po di Volanoò (IT4060005) it was decided to 

move the transplant at the second area named ñBassusinò. 

 
Map of the two transplant areas in Goro lagoon, extracted from the Executive project. 

 

 

 

CINEA letter Ares (2025) 9561473 ï 06/11/2025            Technical issues 9 

At the time of the last monitoring visit the transplants in Parco Delta Po Emilia Romagna (Action C2) 

were still in progress. Please include exhaustive quantitative results of the last transplants and related 

ex post campaign in the Final report and in the related deliverable of the Action D2. 

 

By the projectôs end, 2,478 sods were transplanted of which 1,888 in Goro and 590 in Fattibello lagoons, 

almost doubling the sods foreseen by the executive projects of Sub-action A4.2 (648+648=1,296). The 

total sods transplanted in Goro and Fattibello lagoons by the projectôs end are resumed in the two 

following tables. 

The following table resuming the transplanted sods is extracted from the Deliverable Final report of 

Action D2. 
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C.3 Transplantation of submerged aquatic angiosperms Mar Menor lagoon. 

 

Foreseen start date:  III  trimester 2021                                      Actual start date: II  trimester 2022 

Foreseen end date: IV trimester 2025                                                  Actual end date: IV trimester 2025 

 

Beneficiary responsible for implementation: CARM; Other beneficiaries: UMU 

 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

/ / / / 

Milestone name Deadline   

First phanerogam transplant in Mar Menor 12/2021 05/2022  

 

The action was implemented in the Natura 2000 overlapped sites ES0000260 and ES6200030, the 

species transplanted in Mar Menor are Cymodocea nodosa in two sites (Los Urrutias and only from 

autumn 2024 in Los Nietos) and Ruppia cirrhosa in one site (Isla Perdiguera), as illustrated in the 

pictures below with a general map and detailed maps. 

 

The milestone of the first phanerogam transplant was achieved six months later than planned due to 

contracting issues on the part of the CARM (spring 2022). Map extracted from last monitoring report of 

Mar Menor, by UMU. 

 

 
Location of C. nodosa and R. cirrhosa donor and receiving meadows in the Mar Menor coastal lagoon 

 

 

 

The main deviation from the AF is that transplant in Mar Menor is implemented by University of Murcia 

(UMU) personnel trained during sub-action 5.1 in Venice. As mentioned in Action A5.2, this change is 

due to internal administrative difficulties of the AB CARM which could not start the public tender to 

hire a company for the transplant of the Action C3. The countermeasure taken was to implement the 

Action C3 transplant with UMU personnel and transfer the relative budget to UMU to perform Action 

C3 pursuant to Art.II.22 of the General Conditions, which involved an Addendum to the Partnership 
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Agreement (see Action A.1).  

The donor sites are close to the transplant site as foreseen in the executive projects of sub-action A4.3. 

By the projectôs end, 909 sods were transplanted, exceeding the 180 sods of the executive project, the 

number of sods transplanted for each site, and species, during the project are resumed in the table below. 

The table is extracted from the Deliverable Final report of Action D3. 

¸ŜŀǊ нлнн нлно нлнп нлнр ¢h¢![ 

{Ŝŀǎƻƴ {ǇΦ ¢ƻǘŀƭ ²ƛΦ {ǇΦ !ǳΦ ¢ƻǘŀƭ ²ƛΦ {ǇΦ !ǳΦ ¢ƻǘŀƭ ²ƛΦ {ǇΦ !ǳΦ ¢ƻǘŀƭ  

/Φ ƴƻŘƻǎŀ тн тн тн тн тн нмс тн тн фф нпо фф фл фф нуу умф 

[ƻǎ ¦ǊǊǳǝŀǎ тн тн тн тн тн нмс тн тн тн нмс тн со тн нлт тмм 

[ƻǎ bƛŜǘƻǎ         нт нт нт нт нт ум млу 

wΦ ŎƛǊǊƘƻǎŀ ф ф ф ф ф нт ф ф ф нт ф ф ф нт фл 

Lǎƭŀ tŜǊŘƛƎǳŜǊŀ ф ф ф ф ф нт ф ф ф нт ф ф ф нт фл 

¢ƻǘŀƭ ум ум ум ум ум нпо ум ум млу нтл млу фф млу омр флф 

 

According to the experience of LIFE SERESTO and training of Action A5 C. nodosa thanks to the 

bigger dimension is extracted and transplanted manually; R, cirrhosa on the other hand is extracted using 

the steel corer as shown in the following pictures. 

 

  

 
C. nodosa shoots manual transplant. Pictures from UMU. 

 

 
R. cirrhosa sods transplant using the steel corer. Pictures from UMU.  
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C.4 Transplantation of submerged aquatic angiosperms Amvrakinos lagoon. 

 

Foreseen start date: III trimester 2021                                     Actual start date: III trimester 2021 

Foreseen end date: IV trimester 2025                                                Actual end date: II trimester 2025 

 

Beneficiary responsible for implementation: HCMR; Other beneficiaries: NECCA (former ALMA ) 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

/ / / / 

Milestone name Deadline   

First phanerogam transplant in Amvrakikos 12/2021 10/2021  

 

The Milestone of first phanerogam transplants, with the species Zostera noltei, in the Amvrakikos site 

was successfully reached in advance in October 2021 (27/10/21). Sods were extracted from the donor 

site of the Mazoma lagoon, transferred and re-planted in the Logarou recipient sites. The tools used to 

extract and replant were of an identical design to those designed and tested in the Venice lagoon under 

the framework of the LIFE project SeRESTO (LIFE12 NAT/IT/000331 SERESTO). Unfortunately, due 

to the specific conditions of the recipient site (low water visibility even at shallow depths of < 0.5 m and 

muddy bottom), the tools proved ineffective for the Amvrakikos site by the local stakeholders 

responsible for the transplantation action, that is the Logarou Fishermen's Association trained during 

Action A5.2. This fact had two main consequences: 1) new replanting tools would have had to be 

designed and tested, and 2) a limited number of transplant stations were successfully executed. In total, 

only two (2) stations (consisting of nine Z. noltei sods each) were transplanted in one of the transplant 

areas (Area D, sub-action Action A2.3 Ex-ante monitoring report) during the first transplant campaign. 

For the second-year transplants and after the development of a new replanting tool in March 2022 (see 

below), a total of 18 stations were planted (05-13/05/22). However, as defined in the executive project 

(A4.4), two transplantation campaigns were foreseen for the second year (Spring and Autumn). During 

the Autumn visit to Amvrakikos in October 2022 (20-23/10/22), the donor site and the recipient site 

were resurveyed to monitor the survival and sod growth of the transplantation stations. From the first 

day in the field, it became clear that there had been a shift in the environmental conditions of the two 

surveyed lagoons. The above ground biomass of the donor site (Mazoma lagoon) was severely reduced, 

to the point whereby attempts to collect donor sods were unsuccessful. The extraction was also hampered 

by the presence of a Cyanobacteria bloom throughout the whole lagoon which reduced the visibility of 

the site to approximately 15 cm from the surface. The three main areas of seagrass meadows known in 

the donor site were sampled (covering a surface of approximately 5km2) no suitable sites for extraction 

were identified, and thus sod transplantation during the Autumn sampling period did not take place.  

 
Tool designed in December 2021 for the use in Logarou lagoon, and trailing of equipment during Spring 

2022. From HCMR. 
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The spring transplantations for the third year transplantations took place in May 2023 where another 12 

stations were transplanted (36 sods) and one station (9 sods) was replanted. In October 2023, it was 

discovered again that the sites were in-appropriate for sod extraction from the donor site (reduction in 

above ground biomass) and a decision was made to re-enforce the spring planting schedule each year to 

align with the regional biological conditions of the Z. noltei meadows. On year 2024 with the aim of 

increasing the survival rates restoration areas were replanted by hand while snorkeling, rather than from 

boats. The 2024 restoration campaign focused on replanting sods in the same favorable areas to replace 

any losses observed in the previous year, further refining the hand-placement approach to maximize 

survival. 

Sod transplanted in year 2025 were communicated from HCMR personnel, since they are not present in 

the "D.4 Final monitoring progress report" table due to a clerical error noticed after it was uploaded in 

Butler.  

  2021 2022 2023 2024 2025 

Restoration 

Area 

Total 

number 

of sods 

Total 

number of 

Rhizomes 

(shoots) * 

Total 

number 

of sods 

Total 

number of 

Rhizomes 

(shoots) * 

Total 

number 

of sods 

Total 

number of 

Rhizomes 

(shoots) * 

Total 

number 

of sods 

Total 

number of 

Rhizomes 

(shoots) * 

Total 

number 

of sods 

LOG_MON_A - - 54 900 54 900 27 675 25 

LOG_MON_B - - 54 900 54 900 36 900   

LOG_MON_D 18 450 54 900 - - - -   

LOG_MON_0   - - - - - 25 625   

Sub-total 18   162   108   88   25 

              Total n. of sods 401 

 

 
Map of the transplant lagoon (Logarou), as well as all main monitoring and transplantation sites, from 

HCMR report. 
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D.1 Monitoring of C1 action (Italy, Caleri and Barbamarco) 

 

Foreseen start date: IV trimester 2021                                  Actual start date: I trimester 2023 

Foreseen end date: IV trimester 2025                                   Actual end date: IV trimester 2025 

 

Beneficiary responsible for implementation: UNIFE; Other beneficiaries: DAIS-UNIVE, Veneto 

Park 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

First monitoring progress report 06/2022 07/2023 V 

Second monitoring progress report 06/2023 11/2023 V 

Third monitoring progress report 06/2024 07/2024 V 

Final monitoring progress report 11/2025 11/2025 V 

Milestone name Deadline   

Start of Monitoring 12/2021 01/2023  

 

CINEA letter Ares (2025) 9561473 ï 06/11/2025             Technical issues 10 

The third monitoring reports of Actions D.1, D.2, D.3, D.4 uploaded in Butler illustrated the results up 

to the end of 2023, despite their release data were July 2024. Please include in the Final report the data 

for 2024 and 2025, along with a complete analysis of all the surveyed parameters for the entire project 

duration. 

 

A complete analysis of all the surveyed parameters for the entire project duration is hereafter reported. 

All the results here presented are extracted from Final monitoring progress report uploaded on Butler as 

well as on the website https://www.lifetransfer.eu/download/.  

 

Rooting and Growth of Transplanted Angiosperms 

Aquatic angiosperms at the beginning of the project were totally absent in both lagoons, as resulted from 

sub-action A2-1 Ex-ante Monitoring. By the projectôs end the transplanted sods were 1,407, of which 

606 in Barbamarco and 801 in Caleri lagoons, far exceed the amount foreseen by the executive projects 

of Sub-action A4.1 (648+648=1,296). Despite a one-year delay in starting angiosperm transplanting 

activities, the total number of sods planted actually exceeded the planned number.  

At Caleri lagoon the transplanted sods have successfully rooted and initiated the formation of a seagrass 

meadow. Monitoring of plant growth has shown a high survival rate of the transplanted sods over 50%, 

less than the foreseen 80% but allowing the implant of a newly formed seagrass meadows. N. noltei, in 

particular, has proven to be well suited to this environment exhibiting vigorous vegetative growth 

followed by scattered patches of C. nodosa and Z. marina. Through lateral rhizome expansion and the 

subsequent merging of adjacent sods, numerous patches of seagrass meadow have developed. At the 

projectôs end the meadows were more than small structure prairies, the area covered was about one 

hectare with patches in excellent condition showing clear evidence of ongoing expansion. Below are 

reported pictures showing the expansion of N. noltei meadows and the confluence of patches in Caleri. 

https://www.lifetransfer.eu/download/
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June 2024 N. noltei, diameter >2 m 

 
N. noltei patches confluent in spring 2025 

 

 
Caleri lagoon, transplant sites and results, map from Unife.  

 

At the Barbamarco lagoon, the channel dredging (Sub-action C1) restored water circulation, for the 

whole lagoon which is about 669 ha, a dimension similar to Canarin lagoon which is about 630 ha. The 

result was as expected at page 38 of GA, it foresees the dredging in Canarin lagoon but VenetoPark 

requested to move the channel dredging and seagrass transplant from the Canarin to Barbamarco, 

CINEA acknowledged the change with letter Ares (2021)4830151 of 28-07-2021. Channel dredging was 

necessary to restore suitable condition both for the habitat 1150* in general as well as for phanerogam 

transplant, since anoxia occurred due to scarce water circulation within the lagoon. 

Anyhow at the projectôs end scattered tufts of seagrass meadows were present, but in comparison to 

Caleri the extension is negligible and the survival rate of the transplanted sods was limited. A possible 

explanation comes from the recently published study3on seagrass transplant, which is the first attempt 

to define specific limit values for the ideal growth conditions and the extreme values in which the 

survival of four aquatic angiosperm species is possible. The limits proposed by the cited paper are ñénot 

meant to be considered as insurmountable barriers, also considering the geographical delimitation of 

the investigated sites that are Mediterranean microtidal lagoons. These limits represent a guideline for 

determining the suitability of a site for transplantation of different species and to evaluate the chances 

of successéò As a matter of fact, in Mar Menor R. cirrhosa rooted with an average salinity higher, 46 

 
3 Sfriso, A.A., Sciuto K., Mistri, M., Munari, C., Juhmani, A-S., Buosi, A., Tomio, Y., Sfriso, A.,  (2023). Where, when, 

how and what to transplant seagrasses to obtain long lasting results in Transitional Water Systems: the cases of Cymodocea 

nodosa, Zostera marina, Zostera noltei and Ruppia cirrhosa. Frontiers in Marine Science. Volume 10, 1299428.                                                   

https://doi.org/10.3389/fmars.2023.1299428. 

https://doi.org/10.3389/fmars.2023.1299428
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psu, than the limits proposed by the paper of 38.9 psu.  

On the other hand, at Barbamarco the mean concentration of total Chl-a was more than three times higher 

(8.03Ñ6.96 ɛg L-1) than at Caleri (2.58Ñ1.30 ɛg L-1) exceeding the average limit (2.5 ɛg L-1) for the 

establishment of aquatic angiosperms. 

Despites the limits proposed by the published study are not absolute, the study is a further added value 

of the project since it included data from the lagoons of Goro and Comacchio. 

For the improvement of the conservation status of the habitat 1150* further measure are foreseen in the 

action F.2 After-life plan of the Natura 2000 sites IT3270017 Delta del Po: tratto terminale e delta veneto 

In the following map are shown the transplant areas of Barbamarco lagoon and the growth of seagrass 

meadows. 

 
Barbamarco lagoon, transplant sites and results, map from Unife. 

Water column 

The variations of mean Temperature, pH, Eh, Salinity, Oxygen Saturation, Total Suspended Solids in 

the water column are represented in the charts below.  

The mean monthly water 

temperature at Barbamarco station 

was 17.9±7.5 °C in 2023 and 18.4± 

7.2°C in 2024-25 with a men value of 

18.1±7.2 °C. At Caleri it ranged from 

17.8±7.2 °C  to 18.5±7.1 °C, with a 

mean value of 18.2±7.0 °C. 

The mean values of pH at 

Barbamarco ranged from 8.30±8.18 

in 2023, to 8.37±0.24 in 2024-25 

with a mean value of 8.34. At Caleri 

pH ranged from 8.35±0.16 to 

8.28±0.13 with a mean value of 8.31. 

Similarly, the mean redox potential 

(Eh) recorded at Barbamarco was 

309±56 mV in 2023 and 343±32 mV 

in 2024-25, with a mean value of 326 

mV, whereas at Caleri the mean Eh 

ranged from 307±47 mV in 2023 to 

353±20 mV in 2024-25 with a mean 

range of 330 mV. 

Salinity mean values were higher at 

Caleri (18.5±3.1 psu) than at 
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Barbamarco (17.9±3.2 psu) They ranged between 9.83 psu in November 2023 and 25.0 psu in January 

2025 at Caleri and from 13.9 psu in October 2024 to 25.0 psu in January 2025 at Caleri. 

The total average oxygen concentration recorded over the two years at Barbamarco (9.2±3.3 mg L-1) 

was slightly higher than at Caleri (8.9±2.4 mg L-1). 

At Barbamarco in 2023 the mean concentration was 9.04±2.7 mgL-1 and increased to 9.42±4.01 mg L-1 

in 2024-25. Viceversa, at Caleri the mean DO concentration was 9.7±1.99 mg L-1 whereas in 2024-25 it 

decreased to 8.06±2.50 mg L-1.   

All the parametersô values recorded in the ex-ante monitoring were compatible with these values.  

Monthly variations of the chemical-physical parameter in the water column at the two lagoons are 

reported.  

At Barbamarco the minimum temperature was recorded in February 2023 (6.0 °C) and the maximum in 

July 2024 (29.2 °C). At Caleri temperature ranged from 7.5 °C in February 2023 to 29.4 in July 2024. 

Salinity mean values were higher at Caleri (18.5±3.1 psu) than at Barbamarco (17.9±3.2 psu). They 

ranged between 9.83 psu in November 2023 and 25.0 psu in January 2025 at Caleri and from 13.9 psu 

in October 2024 to 25.0 psu in January 2025 at Caleri. The DO monthly values ranged from 4.6 mg L-1 

in July 2023 to 18.9 mg L-1 in February 2025 at Barbamarco. Instead at Caleri the lower concentration 

(4.4 mg L-1) was recorded in June 2024 and the highest in November 2024 (13.8 mg L-1). At 

Barbamarco the mean TSS monthly values ranged between 6.4 and 63.2 mg L-1, whereas at Caleri they 

were between 7.2 and 37.0 mg L-1. 
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Mean variation of RP, Silicates, Ammonium, Nitrites, Nitrates and DIN are reported in the charts below.  

 
The nutrients monitored in the water column were RP, Silicates, Ammonium, Nitrites, Nitrates and DIN. 

The mean concentrations of the RP at Barbamarco (0.57±0.41 µM) were higher than at Caleri (0.37±0.22 

µM) with negligible differences between the two years.  

On monthly basis on average in both stations RP fluctuated between 0.2 and 0.6 µM with some peaks in 

March 2023 (1.83 µM) and in December 2024 (1.64 µM) at Barbamarco and 1.27 µM in December 2024 

at Caleri.  The concentrations of RP recorded at Barbamarco in the ex-ante were lower than those 
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recorded in the two sampling years whereas at Caleri they were in the same range.  

The mean Total Dissolved Nitrogen (DIN) was almost twice higher at Barbamarco (20.5±12.5 µM) than 

at Caleri (12.6±6.1 µM). At Barbamarco DIN ranged from 16.7±11.6 µM in 2023 to 24.3±12.3 µM in 

2024-25. At Caleri the mean DIN concentrations in the two different years was quite the same: 12.5±5.7 

µM in 2023 and 12.6± 6.7 µM in 2024-25. 

On monthly basis DIN at Barbamarco ranged from 4.5 µM in June 2023 to 47.9 µM in December 2023 

whereas at Caleri DIN concentrations were between 4.4 µM in November 2024 to 22.8 µM in October 

2024.  

If we consider the different species of DIN, on average, the mean ammonium concentration at 

Barbamarco (8.13±µM) was significantly higher than at Caleri (6.36 µM) with small changes in the two 

years. Nitrites and Nitrates were also higher at Barbamarco (1.21 and 11.1 µM, respectively) than at 

Caleri (0.83 and 6.36 µM).   

Similarly, the mean concentration of Silicates at Barbamarco (35.5 µM) was approximately 44% higher 

than at Caleri (24.6 µM) with strong changes in the two years at Barbamarco. All these nitrogen and 

silicate values were in the same range of those recorded in the ex-ante monitoring. 

 

Variation of phytoplankton as total Chlorophyll-a and macroalgae at Barbamarco and Caleri are reported 

in the charts below. 
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On average, the mean concentration of total Chl-a at Barbamarco was more than three times higher 

(8.03±6.96 µg L-1) than at Caleri (2.58±1.30 µg L-1). These values were compatible with those recorded 

in the ex-ante monitoring especially at Caleri where the Chl-a concentrations were particularly low 

during the entire year. The active Chl-a was approx. twice higher than phaeopigments (Phaeo-a = 

degraded Chl-a) in both stations. At Barbamarco Chl-a began to increase in May reaching a peak in July 

(27.5 µg L-1). In autumn-winter Chl-a concentrations were generally below 3 µg L-1, whereas at Caleri 

Chl-a reached the maximum value in July with 4.71 µg L-1 only. Conversely, macroalgal biomass was 

higher at Caleri (453 g fwt m-2) that at Barbamarco (299 g fwt m-2) with important differences during 

the two years. Indeed, at Caleri since the 2023 the biomass decreased from 649±730 in 2023 to 258±178 

g fwt m-2 in 2024-25. During these years the presence of seagrasses provided a substrate for the growth 

of macroalgae that showed a biomass higher than in ex-ante sampling when the bottom was completely 

deprived of vegetation. At Barbamarco the biomass decreased from 445±464 in 2023 to 154±242 g fwt 

m-2 in 2024-25. At Barbamarco Chlorophyceae showed a slight dominance (50.6%) on Rhodophyceae 

(49.4%) (Table 24). At Caleri the biomass decreased from 649±730 g fwt m-2 in 2023 to 258±178 g fwt 

m-2 in 2024-25 and Rhodophyta (72.0%) prevailed over Chlorophyta (28%). 

Total macroalgal cover on average was higher at Caleri (66±26%) where it was often associated with 

the patches of angiosperms while at Barbamarco (44±34%) the sediments presented many bare areas. 

Macroalgal cover in both stations was higher in 2023 than in 2024-25 and Rhodophyceae cover prevailed 

in the presence of a lower biomass. Macroalgal taxa showed a higher biodiversity at Caleri with a mean 

number of 44 taxa in comparison to the 28 taxa of Barbamarco.   

 

Settled particulate matter 

The chart below represent the mean SPM, Caleri showed an amount of SPM (108±100 g m-2 day-1) 

lower than Barbamarco (172±121 g m-2 day-

1) and the second years SPM were higher than 

the first year both at Barbamarco  (123±121 g 

m-2 day-1 in 2023; 221±104 in 2024-25) than 

at Caleri (94±96 g m-2 day-1 in 2023; 

121±105 in 2024-25).  

The mean monthly SPM at Barbamarco 

ranged between 12 g m-2 day-1 in January 

2023 to 465 g m-2 day-1 in December 2024. 

At Caleri SPM ranged between 6 g m-2 day-1 

in February 2025 to 345 g m-2 day-1 in August 

2023.  Charts of monthly variations of SPM, in 

each lagoon, are reported in the Final 

monitoring progress report. 

 

Sediments 

Physical characteristics of the surface sediment 5-cm top layer are reported in charts below, covering 

fine particle fraction (<63 µm),  dry density, humidity, porosity, total nitrogen, carbon and phosphorus.  
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Barbamarco presented on average 15.0±13.7% of Fines only, whereas at Caleri Fines were on average 

38.7±11.8%. Therefore, the amount of dry sediment for volume unit (dry Density) was higher at 

Barbamarco (1.26±0.18 g dwt cm-3) than at Caleri (0.82±0.16g dwt cm-3). As expected, Porosity was 

lower at Barbamarco (52.5±10.7%) than at Caleri (60.9±12.1%). Similarly, moisture was slightly lower 

at Barbamarco (29.5±5.9%) than at Caleri (41.6±6.7%).  These values are comparable with those 

recorded in the ex-ante monitoring considering the high sediment variability recorded mostly in Caleri 

by moving only a few meters. Nutrient concentrations and carbon compounds in surface sediments 

showed higher concentrations at Caleri where the amount of Fines was higher. Except for Pinorg these 

results confirm the values recorded in the ex-ante monitoring. 

 

Macrophyte and MaQI index 

The result of the MaQI index from 2021 (ex-ante) to 2025 is resumed in the following table. 
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The ex-ante sampling shows an Ecological Quality Ratio (EQR = 0.25) accounting for Poor conditions 

in both lagoons. In Barbamarco in 2023, 2024 and 2025 no significant angiosperm rooting was observed, 

the EQR increase to 0.35, possibly due to the channel dredging (editor's note), but not enough to change 

the ecological status.  

In the ex-ante sampling Caleri site showed a negligible biomass of Rhodophyceae. Under these 

conditions the EQR was 0.25, accounting for Poor conditions. However, since 2023 the transplants have 

been successful and various patches of N. noltei, C. nodosa and R. cirrhosa increased year by year.  

Therefore, EQR increased to 0.55 (Moderate conditions) in 2023 and 2024. In 2025, angiosperm cover 

increased further, bringing the EQR up to 0.65 (Good conditions). 

 

Benthic macrofauna and M-AMBI and BITS index  

At each lagoon, Caleri and Barbamarco, the monitoring of macrobenthic community is carried out at 2 

stations at each lagoon, i.e. in the transplant site and a control site (with 5 replicates per station to infer 

the intra-site variability).  

The application of the M-AMBI and BITS indices at the Caleri site revealed an overall improvement in 

ecological quality within the area where seagrass transplants were carried out. The transplanted area 

showed higher index values compared to the nearby control area characterized by bare sediment. 

The application of the M-AMBI and BITS indices at the Barbamarco site showed an overall slight 

improvement in the ecological status of the area subjected to seagrass transplants, while the ecological 

status of the control area remained nearly constant over time. 

 

For Caleri lagoon the table below resumes the values of the community descriptors (diversity, Hô, and 

species richness, S), together with AMBI/M-AMBI values and Ecological Status (ES) are reported for 

all the sampling dates. The reference parameters are shown in the grey row. (Cal-C= Caleri control site; 

Cal.Tr= Caleri transplant site) 

 

Date Stations AMBI H' S M-AMBI Status 

  Bad 6 0 0 0 Bad   

  High 2.14 3.4 28 1 High   

June Cal-C 2.9 1.6 40 0.79   Good   

2021 Cal-Tr 3.0 1.6 43 0.81   Good   

January Cal-C 4.92 2.79 17 0.56   Poor   

2023 Cal-Tr 3.99 3.03 19 0.69 Moderate 

June  Cal-C 2.12 4.31 43 1.00   High   

2023 Cal-Tr 1.96 3.53 23 0.98   High   

September Cal-C 4.90 2.92 15 0.54   Poor   

2023 Cal-Tr 3.67 3.60 20 0.78   Good   

January Cal-C 4.11 3.54 20 0.73   Good   
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Date Stations AMBI H' S M-AMBI Status 

2024 Cal-Tr 1.94 4.45 31 1.00   High   

May  Cal-C 3.92 3.69 45 0.98   High   

2024 Cal-Tr 2.91 3.73 37 1.00   High   

December Cal-C 2.92 2.72 17 0.75   Good   

2024 Cal-Tr 2.98 3.36 45 1.00   High   

June Cal-C 4.21 2.63 19 0.64 Moderate 

2025 Cal-Tr 2.49 3.26 33 1.00   High   

 

The status is always better at the transplant site compared to the control site. At Caleri seagrass 

transplants have had the greatest rooting success. This is reflected in the conditions of the macrobenthic 

community, which often exhibits High quality values, and quite a different community composition. 

With few notable exceptions, benthic species richness and diversity were markedly higher at the 

transplant site compared to the control site characterized by unvegetated sediment. This disparity became 

particularly evident during the most recent monitoring year, concomitant with the observed increase in 

both the spatial extent and density of seagrass patches within the transplanted area. 

The progressive expansion of the seagrass meadows appears to have been a major driver of enhanced 

benthic biodiversity. 

Also the application of the BITS (Benthic Index based on Taxonomic Sufficiency) index resulted in 

higher conditions at the transplant site, where the ecological status was often classified as High, values 

in the table below. 

 

Date Stations EQR BITS Status 

June Cal-C 0,88   Good   

2021 Cal-Tr 0,89   Good   

January Cal-C 0,35   Poor   

2023 Cal-Tr 0,52 Moderate 

June  Cal-C 0,90   High   

2023 Cal-Tr 0,93   High   

September Cal-C 0,61 Moderate 

2023 Cal-Tr 0,85 Good 

January Cal-C 0,87   Good   

2024 Cal-Tr 0,95   High   

May  Cal-C 0.44 Moderate 

2024 Cal-Tr 0.61 Moderate 

December Cal-C 0.92 High 

2024 Cal-Tr 0.87 High 

June Cal-C 0.87 Good 

2025 Cal-Tr 0.98 High 

 

The application of the BITS index, specifically developed for lagoonal benthic communities, yielded 

generally higher Status values compared to those obtained using the M-AMBI index. This outcome is 

consistent with the design of BITS, which accounts for the particular ecological characteristics and 

natural variability of transitional environments. Nevertheless, even when assessed through the BITS 

index, the observed differences between the transplant and control sites followed the same overall 

pattern: the Status was consistently higher at the transplant site. 

 

For Barbamarco lagoon the table below resumes the values of community descriptors (diversity, Hô, 

and species richness, S), together with AMBI/M-AMBI values and Status are reported for all the 
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sampling dates. The reference values are shown in the grey row. (Bar-C= Barbamarco control site; Bar-

Tr= Barbamarco transplant site). 

Date Stations AMBI H' S M-AMBI Status 

  Bad 6 0 0 0    Bad   

  High 2.14 3.4 28 1   High   

June Bar-C 2.60 2.24 42.00 0.91   Good   

2021 Bar-Tr 2.53 2.45 51.00 1.00   High   

January Bar-C 4.24 2.71 16.00 0.60 Moderate 

2023 Bar-Tr 4.53 2.68 19.00 0.61 Moderate 

June Bar-C 2.58 4.07 33.00 0.97   High   

2023 Bar-Tr 2.20 3.33 42.00 0.80   High   

September Bar-C 5.27 2.34 15.00 0.47   Poor   

2023 Bar-Tr 4.55 2.80 20.00 0.64 Moderate 

January Bar-C 3.93 3.10 11.00 0.60 Moderate 

2024 Bar-Tr 2.35 4.36 26.00 1.00   High   

May Bar-C 3.66 3.05 23.00 0.76   Good   

2024 Bar-Tr 3.09 3.47 20.00 0.84   Good   

December Bar-C 2.94 2.21 18.00 0.70 Moderate 

2024 Bar-Tr 2.95 2.42 28.00 0.83   Good   

June Bar-C 2.99 1.27 11.00 0.51   Poor   

2025 Bar-Tr 2.92 1.47 14.00 0.57   Poor   

 

At Barbamarco the seagrass transplants do not yet show a rooting success similar to Caleri, seagrass 

patches are not yet confluent. Anyhow in general, the Status seems slightly better at the transplant site 

compared to the control site.  

Also the application of the BITS index resulted in slightly higher conditions at the transplant site, values 

in the table below. The ecological quality shows an unclear decrease in the summer of 2025, contrary to 

the trend observed in previous periods. 

 

Date Stations EQR BITS Status 

June Bar-C 0,80   Good   

2021 Bar-Tr 0,88   Good   

January Bar-C 0,55 Moderate 

2023 Bar-Tr 0,61 Moderate 

June  Bar-C 0,88   High   

2023 Bar-Tr 0,89   High   

September Bar-C 0,60 Moderate 

2023 Bar-Tr 0,70 Good 

January Bar-C 0,87   Good   

2024 Bar-Tr 0,92   High   

May  Bar-C 0.66 Moderate 

2024 Bar-Tr 0.50 Moderate 

December Bar-C 0.94 High 

2024 Bar-Tr 0.99 High 

June Bar-C 0.60 Moderate 

2025 Bar-Tr 0.65 Moderate 

 

Fish Fauna and HBFI Index 
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The HFBI (Habitat Fish Bio Indicator) is an empirically derived multi-metric index, calculated by 

combining various ecological descriptors including species richness, biomass, characteristics related to 

the belonging of each species to the different functional groups. Since in the lagoon environments the 

distribution of fish species is strongly influenced by some environmental variables, such as water 

temperature, salinity, oxygen dissolved as well as vegetation cover, and has a strong seasonal variability, 

the index was designed in such a way as to be able to evaluate the structure of the fishing communities 

according to the type of water body, seasonality (spring and autumn) and habitats. 

The application of the HFBI index is shown in the table below. At both lagoons, at the transplant sites 

the value of the index was slightly higher respect to the control site. In both the Caleri and Barbamarco 

lagoons, HBFI indicates overall comparable ecological conditions between transplant and control sites. 

Given the lagoonal context and the relative proximity of both sites to the sea inlets, no substantial 

differences were detected in the composition or structure of the fish communities. The observed 

variations were mainly seasonal, likely reflecting the natural migratory patterns of fish moving between 

the lagoon and adjacent marine areas. HBFI values at all sites remained within the ñgoodò ecological 

range, confirming the maintenance of natural habitat quality 

HBFI values at Caleri 

Date Stations HBFI Status 

January Cal-C 0.31 Poor 

2023 Cal-Tr 0.42 Moderate 

June  Cal-C 0.45 Moderate 

2023 Cal-Tr 0.58 Good 

September Cal-C 0.21 Poor 

2023 Cal-Tr 0.35 Moderate 

January Cal-C 0.11 Poor 

2024 Cal-Tr 0.44 Moderate 

May  Cal-C 0.67 Good 

2024 Cal-Tr 0.61 Good 

December Cal-C 0.10 Bad 

2024 Cal-Tr 0.98 High 

June Cal-C 0.62 Good 

2025 Cal-Tr 0.87 Good 

 

HBFI values at Barbamarco 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date Stations HBFI Status 

January Bar-C 0.28 Poor 

2023 Bar-Tr 0.34 Moderate 

June  Bar-C 0.39 Moderate 

2023 Bar-Tr 0.55 Good 

September Bar-C 0.31 Poor 

2023 Bar-Tr 0.33 Moderate 

January Bar-C 0.31 Poor 

2024 Bar-Tr 0.35 Moderate 

May Bar-C 0.84 Good 

2024 Bar-Tr 0.54 Moderate 

December Bar-C 0.1 Bad 

2024 Bar-Tr 0.82 Good 

June Bar-C 0.62 Good 

2025 Bar-Tr 0.74 Good 
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From the point of view of protected species, Caleri records 2 species of Annex II of the Habitat Directive, 

as well as Barbamarco, but they share only Aphanius fasciatus, which is the most common in the lagoon. 

All the recorded species of Annex II of Habitat Directive are already listed in the respective Natura 2000 

Standard Data Form. 

 

 

 

 
Fish sampling with shore seine, Barbamarco, at left, and Caleri, at right, pictures of UNIFE. 

 

  

Species of Caleri lagoon Interest 

Aphanius fasciatus Annex II HD 

Pomatoschistus canestrini Annex II HD 

Atherina boyeri Commercial 

Chelon ramada Commercial 

Pomatoschistus marmoratus / 

Pomatoschistus minutus / 

Syngnathus abaster / 

Syngnathus typhle / 

Species of Barbamarco lagoon Interest 

Aphanius fasciatus Annex II HD 

Knipowitschia panizzae Annex II HD 

Atherina boyeri Commercial 

Chelon auratus Commercial 

Chelon ramada Commercial 

Pomatoschistus marmoratus / 
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D.2 Monitoring of C2 action (Italy, Goro and Comacchio) 

 

Foreseen start date: IV trimester 2021                                 Actual start date: IV trimester 2021 

Foreseen end date: IV trimester 2025                                  Actual end date: IV trimester 2025 

 

Beneficiary responsible for implementation: UNIFE; Other beneficiaries: DAIS-UNIVE, IDECO 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

First monitoring progress report 06/2022 07/2022 V 

Second monitoring progress report 06/2023 06/2023 V 

Third monitoring progress report 06/2024 7/2024 V 

Final monitoring progress report 11/2025 11/2025 V 

Milestone name Deadline   

Start of Monitoring 12/2021 12/2021  

 

CINEA letter Ares (2025) 9561473 ï 06/11/2025 Technical issues 10 

The third monitoring reports of Actions D.1, D.2, D.3, D.4 uploaded in Butler illustrated the results up 

to the end of 2023, despite their release data were July 2024. Please include in the Final report the data 

for 2024 and 2025, along with a complete analysis of all the surveyed parameters for the entire project 

duration. 

 

A complete analysis of all the surveyed parameters for the entire project duration is hereafter reported. 

All the results here presented are extracted from Final monitoring progress report uploaded on Butler as 

well as on the website https://www.lifetransfer.eu/download/.  

 

Rooting and Growth of Transplanted Angiosperms 

Aquatic angiosperms at the beginning of the project were totally absent in both lagoons, as resulted from 

sub-action A2-1 Ex-ante Monitoring.  

By the projectôs end, 2,478 sods were transplanted of which 1,888 in Goro and 590 in Fattibello lagoons, 

almost doubling the sods foreseen by the executive projects of Sub-action A4.2 (648+648=1,296).  

 

At September 2025 only small, scattered tufts of angiosperm meadow are present at the Goro-Bassunsin 

site, and only sparse tufts at the Fattibello 2nd site, indicating limited establishment success. 

It is noteworthy that at both lagoons the continuous monitoring process allowed to discuss and to take 

action the rooting issue.  

The countermeasures started since the autumn transplant of year 2023, in Goro the transplant area was 

moved from ñSegandaò to the ñBassunsinò, an area already foreseen by the executive project, see maps 

below. A further option was to surveys in order to identify other potentially suitable areas for 

transplanting but this was abandoned in favor of the ñBassunsinò area. In Fattibello lagoon the 2nd 

transplant was choose after a survey, as described in action C2. 

Considering the change of transplant area the results for both lagoons at the projectôs end are not 

negative.  

For the improvement of the conservation status of the habitat 1150* further measure are foreseen in the 

action F.2 After-life plan of the two Natura 2000 sites ñSacca di Goro, Po di Goro, valle Dindona, foce 

del Po di Volanoò (IT4060005) and IT4060002 ñValli di Comacchioò. For the Fattibello lagoon the 

measures include dredging of the existing channels besides new side-channel to improve water 

circulation. 

 

https://www.lifetransfer.eu/download/
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Map of Goro lagoon (from Unife), Seganda is the first transplant area where no rooting was recorded, 

therefore the transplant area was moved to ñBassunsinò as foreseen by the executive project. 

R. cirrhosa did not establish successfully. The patches observed there, totalling several tens of meters in 

extent, are composed of N. noltei. Similarly, it is anticipated that these patches may expand 

orthotopically over time, and potentially release seeds that could facilitate further colonization of the 

substrate, contributing to the gradual recovery of angiosperm meadows in suitable microhabitats. 

It is noteworthy that R. cirrhosa exhibits a markedly different and more fluctuating dynamic on respect 

of the other species. A fluctuating dynamic was observed also in Mar Menor, see action D.3, and it 

appears characteristic of the species.  

 

 

 

 
Fattibello lagoon, after in the 1st transplant area no rooting was recorded, the transplant area was 

moved to the 2nd area. 

 

 

Water column 
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The variations of mean Temperature, pH, Eh, Salinity, Oxygen Saturation, Total Suspended Solids in 

the water column are represented in the charts below.  

The mean annual water 

temperature at Goro 

station was 18.5±8.5 °C in  

2022-23 and 18.4±8.0 °C 

in 2024-25 with a men 

value of 18.4±8.1 °C. At 

Fattibello it was slightly 

higher ranging from 

20.4±8.6 °C in 2022-23 to 

19.5±8.5 °C in 2024-25, 

with a mean value of 

20.0±8.4 °C.   

The mean values of pH at 

Goro ranged from 

8.30±0.37 in 2022-23, to 

8.32±0.20 in 2024-25 with 

a mean value of 8.31. At 

Fattibello pH was lower 

ranging from 8.10±0.20 to 

8.13±0.28 with a mean 

value of 8.12. 

The mean redox potential 

(Eh) at Goro was 291±56 

mV in 2022-23 and 

356±27 mV in 2024-25, 

with a mean value of 323 

mV, whereas at Fattibello the mean Eh ranged from 264±100 mV in 2022-23 to 352±19 mV in 2024-25 

with a mean range of 308 mV. 

Salinity mean values were higher at Goro (23.9±5.9 psu) than at Fattibello (19.3±6.8 psu).  

The total average Dissolved Oxygen (DO) concentration recorded at Goro (7.47±2.24 mg L-1) was 

slightly lower than at Fattibello (7.62±2.21 mg L-1). At Goro in 2022-23 the mean concentration was 

8.04±251 mg L-1 and decreased to 6.91±1.86 mg L-1 in 2024-25. In contrast, at Fattibello the mean DO 

concentration in 2022-23 it was 7.88±2.54 whereas in 2024-25 it decreased to 7.36±1.91 mg L-1.  The 

DO monthly values ranged from 3.28 mg L-1 in June 2024 to 12.1 mg L-1 in January 2023 at Goro. 

Instead at Fattibello the lower DO concentration (3.22 mg L-1) was recorded in July 2022 and the highest 

(11.1 mg L-1) in February 2023. 

On average Total Suspended Solids (TSS) at Fattibello were slightly higher (41.4±24.0 mg L-1) than at 

Goro (35.1±12.4  mg L-1) with higher values in the first year (40.2±11.4 and 53.1±21.7 mg L-1 at Goro 

and Fattibello respectively) in comparison to the second year (30.0±11.7 and 29.6±15.4 mg L-1, 

respectively) in both stations 

 

Monthly variations of the chemical-physical parameter in the water column at the two lagoons are 

reported. 
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At Goro the minimum temperature was recorded in January 2023 (6.6 °C) and the maximum in July 

2024 (29.9 °C). At Fattibello temperature were slightly higher ranging from 6.9 °C in December 2024 

to 30.6 in August 2024. 

Salinity ranged between 9.5 psu in May 2024 and 30.8 psu in August 2022  at Goro and from 2.7 psu 

in October 2024 to 29.5 psu in July 2022 at Fattibello 

The DO monthly values ranged from 3.28 mg L-1 in June 2024 to 12.1 mg L-1 in January 2023 at Goro. 

Instead at Fattibello the lower DO concentration (3.22 mg L-1) was recorded in July 2022 and the highest 

(11.1 mg L-1) in February 2023.  

At Goro the mean TSS monthly values ranged between 12.0 mg L-1 in November 2024 and 56.0 mg 

L-1 in April 2022, whereas at Fattibello they were between 13.4 mg L-1 in January 2025 and 123.0 mg 

L-1 in April 2022 

 

Mean variation of RP, Silicates, Ammonium, Nitrites, Nitrates and DIN are reported in the charts 

below.  
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The mean concentration of the Reactive Phosphorus (RP) at Goro (0.36±0.18 µM) was slightly lower 

than at Fattibello (0.41±0.23 µM) with negligible differences between the two years ranging from 

0.36±0.22 µM and 0.35±0.14 µM at Goro and from 0.43±0.23 µM to 0.39±0.23 µM at Fattibello. 

On monthly basis at Goro RP fluctuated between 0.14 µM in November 2022 and in February 2023 to 

0.86 µM in July 2022. At Fattibello the lower value was 0.15 µM in February 2023 and 0.95 µM in 

January 2022.  

The mean Total Dissolved Inorganic Nitrogen (DIN) was almost five times higher at Fattibello 

(61.7±68.9 µM) than at Goro (13.0±8.6 µM). At Goro DIN ranged from 9.4±8.4 µM in 2022-23 to 

16.5±7.3 µM in 2024-25. At Fattibello the mean DIN concentrations in the two different years were very 

different: 35.8±52.7 µM in 2022-23 and 87.5±75.5 µM in 2024-25. 

On monthly basis, DIN at Goro ranged from 4.5 µM in June 2023 to 47.9 µM in December 2023 in 

October 2024 whereas at Fattibello DIN concentrations were between 0.9 µM in May 2022 to 221 µM 

in December 2024. 

If we consider the different species of DIN, i.e. ammonium, nitrites and nitrates, on average, the mean 

ammonium concentration at Goro (4.24 µM) was significantly lower than at Caleri (17.8 µM) with small 

changes in the two years. The ex-ante values were within these ranges.  

Nitrites at Goro on average were 1.34 µM whereas at Fattibello, on average, they were particularly high 

(18.2 µM).  Nitrates mean values ranged from 7.40 µM at Goro to 25.7 µM at Fattibello.   

Similarly, the mean concentration of Silicates at Goro (32.4 µM) was lower than at Fattibello (48.1 µM) 

with significant changes in the two years. 

 

Variation of phytoplankton as total Chlorophyll-a and macroalgae at Goro and Fattibello are reported in 

the charts below. 
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On average, the mean concentration of total Chl-a  both at Goro and Fattibello was markedly high: 

9.26±8.23 µg L-1 at Goro and 15.11±9.02 µg L-1  at Fattibello. At Fattibello the Chlorophyll-a peak 

values where 38.9 µg L-1 in May 2022 and 33.4 µg L-1 in January 2025 whereas at Goro Chl-a peaked 

in August 2024 (29.2 µg L-1) and February 2025 (24.2 µg L-1). Also Chl-a values recorded in these two 

years confirms the high values found in the ex-ante monitoring.  

Conversely, macroalgal biomass was higher at Goro (778±1457 g fwt m-2) than at Fattibello (91±144 g 

fwt m-2) with important differences during the two years  due to the different locations of the stations 

during the two sampling years. 

At Goro the average biomass decreased from 1453±1842 in 2022-23 to 103±11 g fwt m-2 in 2024-25 but 

this was probably due to the different location of the sampling stations during the two years. At Fattibello 

the average biomass ranged from 26±61 in 2922-23 to 156±175 g fwt m-2 in 2024-25. The monthly 

biomass trends in the two years is shown in.  At Goro in the first location the macroalgal biomass was 

high and from august 2022 to February 2023 progressively increased up to 4787 g fwt m-2. The second 

year, in the new location, the biomass was significantly lower with a peak of 800 g fwt m-2 in July 2024.  

Rhodophyceae cover dominated on Chlorophyceae both at Goro (64%) and at Fattibello (63%). 

Rhodophyceae cover was similar at Goro in the two different years (67 and 61% in 2022-23 and 2024-

25, respectively), whereas at Fattibello it increased from 45 to 82%.  

The total number of taxa recorded at Goro in the two years was 25 (14 Chlorophyceae, 10 Rhodophyceae 

and 1 Phaeophycea), and 9 taxa, representing most of the biomass, were alien taxa. 

At Fattibello this number increased to 38 (20 Chlorophyceae, 14 Rhodophyceae and 4 Phaeophyceae) 

and also in this station the alien taxa with 8 species represented most of the biomass. 
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Settled particulate matter 

Mean values of Settled Particulate Matter (SPM) in the two lagoons are presented in chart below. 

 

Goro showed an amount of SPM (323±246 g m-2 

day-1) higher than Fattibello (246±174 g m-2 day-

1) and the second years SPM were lower than the 

first year both at Goro  (382±304 g m-2 day-1 in 

2022-23; 264±163 in 2024-25) than at Fattibello 

(257±204 g m-2 day-1 in 2022-23; 235±146 in 

2024-25). 

 

 

 

 

 

 

Sediments 

Physical characteristics of the surface sediment 5-cm top layer of the two lagoons are reported in charts 

below  
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Goro had on average 33.1±16.2% of Fines, whereas at Fattibello Fines were on average 40.4±15.8. The 

amount of dry sediment for volume unit (dry Density) in the two stations was quite similar (0.99±0.18 

and 1.00±0.22 g dwt cm-3, respectively) as well as Porosity (64.3±6.2 and 65.1±10.5%) and Moisture 

(39.5±6.0% and 39.9±9.0%). 

The average Total Phosphorus (Ptot) concentration at Goro (495±126 µg g-1) was slightly lower than at 

Fattibello (626±108 µg g-1). At Goro the concentration of the first year (525±98 µg g-1) was higher than 

the second year (471±74 µg g-1) whereas at Fattibello opposite results were obtained with a higher 

concentration (708±90 µg g-1) than in the first year (544±43 µg g-1).  The inorganic fraction (Pinorg: 

430±114 and 546±82 µg g-1 at Goro and Fattibello, respectively) was significantly higher than the 

organic fraction (Porg: 65±37 and 80±49 µg g-1 at Goro and Fattibello. At Goro the values were slightly 

higher because the station was moved from Val Seganda to Bassunsin 

 

Macrophyte and MaQI index 

The result of the MaQI index from 2021 (ex-ante) to 2025 is resumed in the following table. 

In Goro the ex-ante sampling shows an Ecological Quality Ratio (EQR = 0.25) accounting for Poor 

conditions. In autumn 2025 scattered patches of N. noltei were formed, indicating a first rooting success 

which we hope will increase over time, forming more developed patches and small meadows. In 2025 

the EQR increase to 0.55 accounting for Moderate conditions. 

 

In the ex-ante sampling Fattibello site was dominated by the growth of Ulva australis. Under these 

conditions the EQR was 0.25 accounting for Poor conditions. Therefore, in 2023 transplants were carried 

out in a nearby area where the macroalgal biomass was negligible. However, in 2023 and 2024 the high-

water turbidity hampered the aquatic angiosperm rooting. In autumn 2025 some tufts of Ruppia cirrhosa 

were recorded but without the appearance of additional tufts due to the expansion of the species. 

Therefore, the EQR remained 0.35 (Poor conditions). In case the tufts will show a consolidated rooting 

with their expansion the EQR will be 0.55 (Moderate conditions). 
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Benthic macrofauna and M-AMBI /BITS index  

At each lagoon, Goro and Fattibello, the monitoring of macrobenthic community is carried out at 2 

stations at each lagoon, i.e. in the transplant site and a control site (with 5 replicates per station to infer 

the intra-site variability). 

Throughout the project, monitoring data revealed a slight but consistent improvement in ecological 

quality at the transplant sites relative to the controls. This trend suggests a progressive enhancement of 

benthic community structure and diversity in correspondence with the restoration activities. 

 

For Goro lagoon the table below resumes the values of the community descriptors (diversity, Hô, and 

species richness, S), together with AMBI/M-AMBI values and Ecological Status (ES) are reported for 

all the sampling dates. The reference values are shown in the grey row. GorS-Tr = Seganda transplant 

site; GorB-Tr = Bassunsin transplant site and one control site = Gor-C. 

 

Date Stations AMBI H' S M-AMBI Status 

  Bad 6 0 0 0 Bad   

  High 2.14 3.4 28 1 High   

June Gor-C 2.98 2.71 15 0.71 Moderate 

2021 GorS 2.90 2.47 23 0.78   Good   

April  Gor-C 3.13 2.25 20 0.71 Moderate 

2022 GorS-Tr 3.31 2.64 16 0.68 Moderate 

  GorB-Tr 2.9 2.18 19 0.71 Moderate 

October Gor-C 4.24 1.41 14 0.46    Bad   

2022 GorS-Tr 3.13 1.47 7 0.48   Poor   

  GorB-Tr 2.63 3.11 21 0.85   Good   

May Gor-C 3.08 2.67 15 0.68 Moderate 

2023 GorS-Tr 3.54 2.70 18 0.69 Moderate 

  GorB-Tr 1.73 1.49 21 0.76   Good   

November Gor-C 2.98 1.96 9 0.56   Poor   

2023 GorS-Tr 3.08 2.10 13 0.61 Moderate 

  GorB-Tr 4.94 2.01 25 0.59 Moderate 

May Gor-C 3.02 1.73 10 0.54   Poor   

2024 GorB-Tr 2.78 2.54 19 0.75   Good   

November Gor-C 3.25 2.53 16 0.67 Moderate 

2024 GorB-Tr 2.92 1.87 17 0.65 Moderate 

June Gor-C 3.33 2.35 14 0.63 Moderate 

2025 GorB-Tr 3.00 1.91 11 0.57 Moderate 
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The Seganda transplant site (GorS-Tr) was abandoned starting from 2024. At the Bassunsin transplant 

site (GorB-Tr), the ecological quality, assessed through M-AMBI and BITS indices, was generally 

higher than that observed at the control site, and consistently lower percentages of opportunistic taxa 

were recorded. 

 

The application of the BITS index gave a higher value at the Bassunsin transplant site, where the 

ecological status was often Good. Both transplant sites exhibited, however, a better ecological status 

than the control site. It is well known that, in lagoon environments, the Ecological Status (ES) obtained 

using the BITS index is typically slightly higher than that derived from M-AMBI.  

Date Stations EQR BITS Status 

June Gor-C 0.44 Moderate 

2021 GorS 0.52 Moderate 

April  Gor-C 0.22 Poor 

2022 GorS-Tr 0.50 Moderate 

  GorB-Tr 0.80 High 

October Gor-C 0.25 Poor 

2022 GorS-Tr 0.52 Moderate 

  GorB-Tr 0.92 High 

May Gor-C 0.35 Moderate 

2023 GorS-Tr 0.52 Moderate 

  GorB-Tr 0.69 Good 

November Gor-C 0.40 Moderate 

2023 GorS-Tr 0.54 Moderate 

  GorB-Tr 0.89 High 

May Gor-C 0.80 Good 

2024 GorB-Tr 0.51 Moderate 

November Gor-C 0.67 Moderate 

2024 GorB-Tr 0.73 Good 

June Gor-C 0.57 Moderate 

2025 GorB-Tr 0.77 Good 

 

For Fattibello lagoon the table below resumes the values of the community descriptors (diversity, Hô, 

and species richness, S), together with AMBI/M-AMBI values and Ecological Status (ES) are reported 

for all the sampling dates. The reference values are shown in the grey row. Fat-Tr = Fattibello transplant 

site; 2nd Fat-Tr = 2nd Fattibello transplant site Fat-C = Fattibello control site. 

The ecological status shows variation during the monitoring years, but did not yet show a clear trend.  

 

Date 
Stations AMBI H' S 

M-

AMBI 
Status 

  Bad 6 0 0 0 Bad   

  High 1.85 3.3 25 1 High   

June Fat-C 2.78 2.19 30 0.84 Good   

2021 Fat 3.33 1.55 13 0.54 Poor   

April  Fat-C 2.78 2.19 29 0.84 Good 

2022 Fat-Tr 2.89 2.93 24 0.86 Good 

October Fat-C 3.64 2.29 17 0.65 Moderate 

2022 Fat-Tr 3.64 2.12 16 0.62 Moderate 

May Fat-C 3.35 2.68 18 0.70 Moderate 
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Date 
Stations AMBI H' S 

M-

AMBI 
Status 

2023  2nd Fat-Tr 3.05 2.66 15 0.69 Moderate 

November Fat-C 3.05 3.04 13 0.71 Good   

2023 2nd Fat-Tr 2.92 2.21 18 0.71 Good   

May  Fat-C 3.61 2.82 12 0.63 Moderate 

2024 2nd Fat-Tr 3.27 2.16 19 0.69 Moderate 

November Fat-C 3.21 2.26 16 0.67 Moderate 

2024 2nd Fat-Tr 3.04 1.96 12 0.59 Moderate 

June Fat-C 3.32 1.97 9 0.54  Poor   

2025 2nd Fat-Tr 3.00 1.90 17 0.66 Moderate 

 

The application of the BITS index, table below, generally gave the similar ES values. 

Date Stations EQR BITS Status 

June Fat-C 0.85 Good 

2021 Fat 0.64 Moderate 

April  Fat-C 0.70 Good 

2022 Fat-Tr 0.77 Good 

October Fat-C 0.63 Moderate 

2022 Fat-Tr 0.60 Moderate 

May Fat-C 0.55 Moderate 

2023 Fat-Tr 0.57 Moderate 

November Fat-C 0.79 Good 

2023 Fat-Tr 0.81 Good 

May  Fat-C 0.40 Poor 

2024 Fat-Tr 0.55 Moderate 

November Fat-C 0.69 Good 

2024 Fat-Tr 0.84 Good 

June Fat-C 0.52 Moderate 

2025 Fat-Tr 0.69 Good 

This observation, while modest in magnitude, suggests that even the small and fragmented patches of 

aquatic angiosperms that have managed to establish may have contributed to improving local 

environmental conditions and influencing the structure of the macrobenthic community. The presence 

of angiosperms, even in limited extent, can locally enhance sediment stability, increase oxygenation near 

the sedimentïwater interface, and provide structural complexity that favors the settlement of more 

diverse and less opportunistic benthic assemblages. 

 

Fish Fauna and HBFI Index 

The HFBI (Habitat Fish Bio Indicator) is an empirically derived multi-metric index, calculated by 

combining various ecological descriptors including species richness, biomass, characteristics related to 

the belonging of each species to the different functional groups. 

 

The application of the HFBI index is shown in tables below. At both lagoons, at the transplant sites the 

value of the index was slightly higher respect to the control site. 

 

Goro HFBI 

Date Stations HBFI Status 

July Gor-C 0.85 Good 

2022 GorB-Tr 1.0 High 
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Date Stations HBFI Status 

November Gor-C 0.8 Good 

2022 GorB-Tr 1.0 High 

May Gor-C 0.23 Poor 

2023 GorB-Tr 0.28 Poor 

November Gor-C 0.85 Good 

2023 GorB-Tr 0.99 High 

May Gor-C 0.79 Good 

2024 GorB-Tr 0.80 Good 

November Gor-C 0.51 Moderate 

2024 GorB-Tr 0.68 Good 

June Gor-C 0.51 Moderate 

2025 GorB-Tr 0.64 Good 

 

Fattibello HFBI 

Date Stations HBFI Status 

June Fat-C 0.38 Moderate 

2022 Fat-Tr 0.30 Poor 

November Fat-C 0.49 Moderate 

2022 Fat-Tr 0.40 Moderate 

May Fat-C 0.15 Poor 

2023 Fat-Tr 0.14 Poor 

November Fat-C 0.25 Poor 

2023 Fat-Tr 0.36 Moderate 

May  Fat-C 0.25 Poor 

2024 Fat-Tr 0.87 High 

November Fat-C 0.33 Moderate 

2024 Fat-Tr 0.33 Moderate 

June Fat-C 0.45 Moderate 

2025 Fat-Tr 0.65 Good 

 

The better ecological quality observed at Goro may also be related to the fact that Goro is an open-type 

lagoon, whereas Fattibello is a choked-type system. The greater marine influence at the Bassunsin site 

in Goro, located near the lagoon inlet, likely allows for higher fish fauna richness, independently of the 

presence of the limited patches of Nanozostera. 

 

At Goro the fish community is richer (both in species number and abundance) and more diversified with 

respect to Fattibello. From the point of view of protected species 4 species of Annex II of Habitat 

Directive are recorded and one (Anguilla anguilla) of commercial interest but listed in CITES and EU 

Regulation 1320/2014. In the Fattibello lagoon 3 species of Annex II of Habitat Directive are recorded. 

All the recorded species of Annex II of Habitat Directive are already listed in the respective Natura 2000 

Standard Data Form. 

 

Species Goro lagoon Interest 

Alosa fallax Annex II HD 

Aphanius fasciatus Annex II HD 

Knipowitschia panizzae Annex II HD 

Pomatoschistus canestrini Annex II HD 
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Species Goro lagoon Interest 

Anguilla anguilla Commercial/CITES 

Atherina boyeri Commercial 

Chelon auratus Commercial 

Chelon saliens Commercial 

Dicentrarchus labrax Commercial 

Engraulis encrasicolus Commercial 

Gobius niger Commercial 

Liza ramada Commercial 

Mullus barbatus Commercial 

Sardina pilchardus Commercial 

Solea solea Commercial 

Sprattus sprattus Commercial 

Zosterisessor ophiocephalus Commercial 

Syngnathus abaster / 

 

 
Fish sampling with shore seine, Goro lagoons, picture of UNIFE. 

 

  

Species Fattibello lagoon Interest 

Aphanius fasciatus Annex II HD 

Knipowitschia panizzae Annex II HD 

Pomatoschistus canestrini Annex II HD 

Atherina boyeri Commercial 

Engraulis encrasicolus Commercial 

Gobius niger Commercial 

Sardina pilchardus Commercial 

Solea solea Commercial 

Sprattus sprattus Commercial 

Zosterisessor ophiocephalus Commercial 
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D.3 Monitoring of C3 action (Spain, Mar Menor) 

 

Foreseen start date: IV trimester 2021                                      Actual start date: III trimester 2021 
Foreseen end date: IV trimester 2025                                       Actual end date: IV trimester 2025 

 

Beneficiary responsible for implementation: UMU; Other beneficiaries: CARM 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

First monitoring progress report 06/2022 07/2022 V 

Second monitoring progress report 06/2023 07/2023 V 

Third monitoring progress report 06/2024 07/2024 V 

Final monitoring progress report 11/2025 11/2025 V 

Milestone name Deadline   

Start of Monitoring 12/2021 09/2021  

 

CINEA letter Ares (2025) 9561473 ï 06/11/2025 Technical issues 10 

The third monitoring reports of Actions D.1, D.2, D.3, D.4 uploaded in Butler illustrated the results up 

to the end of 2023, despite their release data were July 2024. Please include in the Final report the data 

for 2024 and 2025, along with a complete analysis of all the surveyed parameters for the entire project 

duration. 

 

A complete analysis of all the surveyed parameters for the entire project duration is hereafter reported. 

All the results here presented are extracted from Final monitoring progress report uploaded on Butler as 

well as on the website https://www.lifetransfer.eu/download/.  

The action started in September 2021, slightly in advance. UMU performed the monitoring and shared 

the results with CARM.  

 

Rooting and Growth of Transplanted Angiosperms 

By the projectôs end, 909 sods were transplanted: of which 819 of C. nodosa in Los Urrutias and Los 

Nietos; 90 sod of R. cirrhosa, in Isla Perdiguera, maps reported in Action C.1. 

The results for C. nodosa showed a marked depth-dependent response. C. nodosa, in Los Urrutias, 

transplant survival reached 100% in deeper receiving stations. However, those shallower receiving 

stations showed a decreasing transplant survival tendency. In 2025, the mean percentage of survival in 

C. nodosa shallow transplants was 42 ± 5 % of total sods transplanted. Receiving station for R. cirrhosa 

transplants increased its survival in 2023 (93 ± 7 % of sods transplanted survived) and it was maintained 

in 2025. 

In the locality of Los Nietoôs, all transplant stations were located in shallow areas. Their average survival 

rate observed in 2025 was 30 ± 8%. This survival rate was similar to that observed at the shallower 

transplant sites in Los Urrutias in 2022. This seems to indicate the viability of carrying out transplants 

in this other location.  

In compliance with the specific objectives of the project (especially regarding the direct expected results 

as listed on page 38 of the Grant Agreement), the total newly formed surface by angiosperms in the Mar 

Menor was 935 m2 (900 m2 C. nodosa + 35 m2 R. cirrhosa). 

In summary, the receiving areas for C. nodosa in the Mar Menor show a clear process of consolidation, 

especially in transplants located at greater depths, which translates into consistent and multi-

compartmental ecological improvements. In contrast, R. cirrhosa is a species whose restoration is 

possible, but its natural dynamics are much more fluctuating. This means that transplants also have a 

high temporal variability and require a more careful approach to ensure their success and to be able to 

assess their results. 

https://www.lifetransfer.eu/download/
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The following pictures illustrates the growth and expansion of the species C. nodosa and R. cirrhosa. 

 

 
C. nodosa transplant station LUR4, in Los Urrutias, transplant evolution, pictures from UMU. 

 

 
R. cirrhosa transplant across the monitoring periods, pictures from UMU. 
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Water column 

Salinity reached its maximum in 2024 (46 PSU), while water temperature in the same year was at its 

minimum across the monitoring period. Total suspended solids peaked in 2024 in both areas, reaching 

approximately 18 mg/l. The pH remained practically stable throughout the programme. Turbidity was 

highest at C. nodosa sites in 2022ï2023 and at R. cirrhosa sites in 2023ï2025, with maximum values 

reaching 16.4 ± 11 NTU. Dissolved oxygen was consistently higher in C. nodosa areas (7.8ï8.0 mg/l in 

2023ï2024), while the minimum was recorded at the R. cirrhosa site in 2023 (6.4 ± 2 mg/l). Redox 

potential was positive during the ex-ante period (2021) and initial monitoring (2022), but shifted to 

negative values from 2023 onwards, reaching minima of ī76.8 Ñ 10 mV at C. nodosa and ī103 Ñ 49 

mV at R. cirrhosa sites in 2024. 

The variations of mean Temperature, pH, Eh, Salinity, Oxygen Saturation, Total Suspended Solids in 

the water column are represented in the charts below.  

 

 
 

Clear differences in nutrient concentrations were observed between the two speciesô transplant areas. 

The charts in the following page illustrates mean annual values. 

At C. nodosa receiving sites, nitrate concentrations decreased substantially from 9.1 ± 2 µg at N-NO3 /l 

in the ex-ante period (2021) to 4.2 ± 1 µg at N-NO3 /l in 2025, and nitrite fell from 0.8 Ñ 0.2 to 0.2 Ñ 

0.02 µg at N-NO2 /l over the same interval. At R. cirrhosa stations, nitrate and nitrite values were lower 

overall. Conversely, ammonium, silicate, and phosphate concentrations were higher at the R. cirrhosa 

site, with ammonium rising from 0.8 ± 0.3 to 3.8 ± 1 µg at N-NH4+/l between 2021 and 2025. Phosphate 
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decreased in C. nodosa sites (from 0.2 to 0.1 µg at P-PO43 /l) but remained stable in R. cirrhosa stations. 

Total suspended solids peaked in 2024 in both areas, reaching approximately 18 mg/l. 

 
 

Settled particulate matter 

The results revealed marked differences between species and substrate types. On sandy bottoms 

dominated by C. nodosa, receiving areas exhibited significantly higher sedimentation rates compared to 

donor areas in both 2022 and 2025, with values exceeding 6 g DWĿm ĮĿday ĭ in recipient stations, while 

donor areas remained below 2 g DWĿm ĮĿday ĭ. 

In contrast, considerably lower sedimentation rates were observed on the muddy bottoms occupied by 

R. cirrhosa. In 2022, receiving areas showed slightly higher values than donor areas (2.04 vs. 0.55 g 

DWĿm ĮĿday ĭ), but by 2025 both had converged to approximately 0.24ï0.25 g DWĿm ĮĿday ĭ, with no 

appreciable difference between sites. This overall decline and convergence suggests a gradual 

stabilisation of sediment in the recipient areas, probably as a result of the recovery of vegetation cover 

and the restoration of habitat structure after transplantation. 

Overall, the results showed that the sedimentary response after transplantation depends on both the 

species and the type of substrate. The sandy bottoms of C. nodosa appeared to be more dynamic and 

sensitive to initial disturbance, while the muddy bottoms of R. cirrhosa showed faster recovery and a 

tendency towards homogenisation of sedimentation rates over time. 

The two following graphs show the sedimentation rates of SPM in the transplant and donor sites of the 

different species. 
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Sedimentation rates of suspended particulate matter (SPM; g DW·mϖ²·dayϖ¹) in donor and recipient 

areas of Cymodocea nodosa (sandy bottoms) and Ruppia cirrhosa (muddy bottoms) transplants in 

2022 and 2025. The bars indicate the mean ± standard error. 

 

Sediments 

Surface sediment characterisation covered humidity, porosity, wet and dry density, fine particle fraction 

(<63 µm), organic matter content, Organic content (O.M.), total carbon, nitrogen, and phosphorus 

(inorganic and organic). Annual trends in the charts below. 
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Humidity and porosity increased over time at all transplant sites, largely tracking the expansion of 

vegetation cover. Sediment densities were consistently higher in C. nodosa areas (reaching 1.6 ± 0.02 

g/cm³ dry density in 2025) compared to R. cirrhosa sites (1.0 ± 0.05 g/cm³). Fine particle content and 

organic matter were substantially higher in R. cirrhosa transplant sediments, reaching 41.5 ± 8.2% fine 

fraction and 10.4 ± 1.1% organic matter by 2025, compared to 7.3 ± 3.1% and 1.6 ± 0.1% respectively 

at C. nodosa sites. These differences reflect the contrasting substrate typologies: sandy bottoms at Los 

Urrutias and Los Nietos versus muddy bottoms at Isla Perdiguera. 

Total carbon was dominated by the inorganic fraction at all sites, with organic carbon representing a 

small proportion. This pattern was consistent across both Los Urrutias and Los Nietos, where sediments 

are composed mainly of mollusc shells, foraminifera, and polychaete tubes with high carbonate content. 

At R. cirrhosa stations, organic carbon was somewhat higher, reflecting the muddier substrate and 

greater organic matter inputs. Both fractions remained relatively stable over time, suggesting equilibrium 

between mineralisation and carbon accumulation processes. 

Total nitrogen was higher at donor sites, associated with the greater ecological stability and maturity of 

established meadows. Receiving sites showed lower and more dispersed nitrogen content, reflecting 

initial colonisation conditions and lower nutrient retention capacity. In R. cirrhosa sediments, total 

nitrogen was generally high due to the fine texture and low oxygenation of the substrate, with less 

pronounced differences between donor and receiving areas.  

 
 

 
Total phosphorus was dominated by the inorganic fraction and was higher and more variable at donor 

sites, especially for C. nodosa, reflecting greater accumulation and mineralisation of organic matter in 

consolidated meadows. Los Urrutias showed greater spatial heterogeneity than Los Nietos, where 

transplants were more recent. For R. cirrhosa, the differences between donor and recipient stations were 
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less pronounced, likely due to the more active sediment dynamics characteristic of this speciesô habitat. 

 

 

Macrophyte and MaQI index 

A total of 36 macrophyte species were identified across all transplant sites (donor and receiving) for both 

study species: 17 Rhodophyta, 16 Chlorophyta, 1 Ochrophyta, and the two transplanted phanerogams. 

The C. nodosa stations had the greatest species richness (32 species), with Rhodophyta as the dominant 

group (17 species), followed by Chlorophyta (14 species). At R. cirrhosa stations, 22 species were 

recorded, with a slight dominance of Chlorophyta (10 species) over Rhodophyta (9 species). Species 

richness was generally higher at receiving sites than at donor sites, and the highest number of species 

was recorded in spring 2023 for C. nodosa. By the end of the monitoring programme, species richness 

was higher than in the first monitoring year. 

 

The results of the MaQI index are resumed in the following tables, for C. nodosa, donor (D) and 

receiving (R) sites, seasonally (Au, Autumn; Sp, Spring), across the monitoring periods. 

 C. nodosa 2022 2023 2024 2025 

  Au. Sp. Au. Sp. Au. Sp. 

  D R D R D R D R D R D R 

Nº of sensitive taxa (score 2) 1 6 3 6 7 4 0 0 7 1 0 0 

Sensitive taxa % (score 2) 25 40 30 20 100 20 0 0 88 8 0 0 

Total coverage (%) 56.19 28.4 425.8 33.4 246.1 32.3 145.2 8.7 140.3 42.3 184 25.7 

Cymodocea nodosa coverage % 10.50 0 325 2.3 200 12.6 100 2.3 52.5 12.2 125 12.4 

Macroalgal coverage % 45.69 28.4 100.8 31.1 46.1 19.7 45.2 6.3 87.8 30.1 59 13.3 

Relative abundance Rhodophyta % 

(score 0 - 1) 
26.68 1.8 15.5 34.3 62.5 31.8 0.1 3.8 0.3 1.2 0 0.2 

Relative abundance Chlorophyta % 

(score 0 - 1) 
7.66 93.3 51.1 49.6 32.5 18.8 99.6 41.9 87.2 76.2 0.9 0.7 

MaQi value 0.65 0.25 1 0.85 0.85 0.85 0.85 0.85 1 0.65 0.85 0.85 

Ecological Status (EQR) GOOD POOR HIGH HIGH HIGH HIGH HIGH HIGH HIGH GOOD HIGH HIGH 

 

Across the monitoring periods, macroalgae covering increased in C. nodosa donor sites, but in receiving 

ones. However, in these last, despite total covering remained similar to the first monitoring year, the 

macrophyte and macroalgae coverage resulted in similar values. Due to this, ecological status at the end 

of the project, in both donor and receiving sites, was HIGH (MaQI = 0.85). This status was already 

reached in 2023, with the success of phanerogam transplant, and the presence of it in the macrophyte 

samples collected. 

 

In the receiving site, R. cirrhosa covering increased in spring 2023 (50%), disappeared in samples 

collected in 2024, and supposed a 7.5% of coverage in 2025. Macroalgae, for its case, showed a coverage 

peak in 2023 (747 %) and always remained higher than that from R. cirrhosa. Regarding to MaQI and 

Ecological status estimated, in R. cirrhosa transplant receiving sites, its ecological status decreased from 

HIGH (2023) to POOR (2024). This decreasing was mainly due to the disappearance of R. cirrhosa in 

receiving sites, and the dominance of species with MaQI scores 0 ï 1. In the last period, despite the 

number of sensitive taxa was higher, and the presence of R. cirrhosa was notorious, the highest relative 

abundance of Chlorophyta species with scores 0 ï 1 (100%), maintained receiving sites in a 

MODERATE (MOD) status. R. cirrhosa is a species with a fluctuating natural dynamic, therefore 

transplants also have a high temporal variability and require a more careful approach to assess the results. 

 

In the following table are reported MaQI value estimation for donor (D) and receiving (R) sites for R. 

cirrhosa transplants, seasonally (Au, Autumn; Sp, Spring), across the monitoring periods. Donor 

locations: EN, Encañizadas; LR, Santiago de la Ribera. 
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 R. cirrhosa  2023 2024 2025 

  Au. Sp. Au. Sp. 

  D R D R D R D  R 

  EN  EN  LR  EN LR  

Nº of sensitive taxa (score 2) 2 2 2 1 1 0 1 2 2 

Sensitive taxa % (score 2) 29 17 33 9 20 0 25 67 67 

Total coverage (%) 77.8 45.4 185.5 797.1 23.1 23.8 19.8 119.8 63.8 

Cymodocea nodosa coverage % 70.2 0 0 0 0 0 0 35 0 

Ruppia cirrhosa coverage % 0 12 173.7 50 8.7 0 17.5 25 7.5 

Macroalgal coverage % 7.6 33.4 11.8 747.1 14.4 23.7 2.2 59.7 56.2 

Relative abundance Rhodophyta % (score 0 - 

1) 
38 11.2 95.5 0.1 2.6 0 44.4 1.7 0 

Relative abundance Chlorophyta % (score 0 - 

1) 
15.5 26.2 0.2 92.1 27.8 21.1 0 73.2 100 

MaQI value 0.85 0.85 0.85 0.85 0.55 0.25 0.55 0.85 0.55 

Ecological Status (EQR) HIGH HIGH HIGH HIGH MOD. POOR MOD. HIGH MOD. 

 

 

Benthic macrofauna and M-AMBI/BITS index  

 

The M-AMBI index showed a general improvement in the ecological status of areas hosting C. nodosa 

and R. cirrhosa throughout the monitoring period. In C. nodosa, values increased gradually until 2025, 

indicating a sustained recovery of meadows on sandy bottoms. Deep receiving sites showed higher 

ecological quality (good), while in shallow areas it was slightly lower (moderate). In R. cirrhosa, the 

increase was faster and values stabilised from 2024 onwards. Overall, the results indicate a positive trend 

towards the ecological consolidation of the transplanted habitats, with differences in the speed and 

magnitude of recovery associated with the type of substrate and the biology of each species. 

The charts below report M-AMBI index value estimated for each transplanted species sites (C. nodosa 

and R. cirrhosa), and control sites (donor), across the monitoring periods. Colours refer to status bad, 

poor, moderate, good, high. 

 
 

 

 

 

The charts below report the BITS index showed a similar positive temporal evolution in the transplanted 

meadows of C. nodosa and R. cirrhosa, indicating a progressive improvement in ecological quality at 
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the recipient sites. In C. nodosa, values increased gradually from 2023 to 2025, reaching levels similar 

to or higher than those in the donor areas, suggesting structural and functional recovery of the meadows 

on sandy bottoms. In R. cirrhosa, established on muddy bottoms, the index generally showed higher 

values and a faster recovery, with evident stabilisation from 2024 onwards. 

BITS index value estimated for each transplanted species sites, and control sites (donor), across the 

monitoring periods. 

 

 
 

 

Fish Fauna and HBFI Index 

 

Analysis of the average fish abundances recorded between 2022 and 2025 in the three locations studied 

in the Mar Menor (C. nodosa in Los Urrutias, Los Nietos; R. cirrhosa in Isla Perdiguera/La Ribera) 

shows a gradual recovery of fish communities in areas receiving transplants of C. nodosa and R. 

cirrhosa. 

As a matter of fact, transplanted areas, had low initial values in 2022 but showed a sustained increase in 

both abundance and species richness from 2023 onwards, particularly for euryhaline species such as A. 

boyeri, Mugilidae, and Sardina pilchardus. The highest abundances were recorded at Los Urrutias, 

followed by Isla Perdiguera and Los Nietos, suggesting local differences related to vegetation structure 

and coverage. A particularly relevant ecological signal was the progressive increase of seagrass indicator 

species in the receiving areas. Syngnathus abaster, S. typhle, and S. acus (pipefish species closely 

associated with seagrass habitats) appeared with increasing frequency at C. nodosa transplant sites. The 

sporadic appearance of Hippocampus guttulatus (long-snouted seahorse) provides further evidence of 

improvement in the structural complexity and shelter quality of the restored vegetation. Species of 

commercial interest, including Mugilidae, Solea solea, and Sparus aurata, were also found at the 

receiving areas.  

From the point of view of protected species, Apricaphanius iberus (synonym of Aphanius iberus), listed 

in Annex II of the Habitats Directive, was recorded at transplant sites of both species throughout the 

monitoring period. A. iberus is already listed in the Mar Menor Natura 2000 Standard Data Form. 

The table in the following pages describes for each species Ecological and feeding guilds (Estuarine Use 

Functional Group; EUFG) and Feeding Mode Functional Guild; FMFG. The EUFG groups are ES = 

estuarine species; MM = marine migrants; MS = marine stragglers; F = freshwater species; D = 

diadromous species. The FMFG groups are Bmi = microbenthivores; Bma = macrobenthivores; PL = 

planktivores; HZ = hyperbenthivoresïzooplanktivores; HP = hyperbenthivoresïpiscivores; DV = 

detritivores; OV = homnivores.  
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Cymodocea nodosa EUFG FMFG  Status Donor Receiving 

LOS URRUTIAS     2022 2023 2024 2025 2022 2023 2024 2025 

Anguilla anguilla (Linnaeus, 1758) Di HP  1 1       

Apricaphanius iberus (Valenciennes, 1846) ES Bmi Annex II HD 1  1  1 1   

Atherina boyeri Risso, 1810 ES HZ, HP Commercial interest 78 101 ± 85.5 86.5 ± 23.5 8.5 ± 3.5 128 ± 26 127 ± 3 110 ± 34 47.5 ± 4.5 

Belone belone (Linnaeus, 1760) MM HP  1 3   1 1   

Callionymus pusillus Delaroche, 1809 MM/MS Bmi      1    

Dicentrarchus punctatus (Bloch, 1792)       1    1 

Diplodus annularis (Linnaeus, 1758) MS Bmi, Bma, HZ         1 

Diplodus puntazzo (Walbaum, 1792) MS Bmi, Bma, HZ       3   

Diplodus sargus (Linnaeus, 1758) MS Bmi, Bma, HZ  1 1  1  1   

Engraulis encrasicolus (Linnaeus, 1758) MM PL Commercial interest 101 4    2   

Gobius cobitis Pallas, 1814 MS Bmi, Bma, HP     2    2.5 ± 1.5 

Gobius niger Linnaeus, 1758 ES Bmi, Bma, HP  3 1 15 ± 2 2 9.5 ± 5.5 2 7.5 ± 6.5 2 

Microlipophrys dalmatinus (Steindachner & Kolombatovic, 1883) MS OV, Bmi     1     

Mugilidae sp Jarocki, 1822 D/MM DV Commercial interest 50 305.5 ± 37.5 261.5 ± 47.5 45.5 ± 9.5 350 ± 88 278 ± 29 339 ± 58 101 ± 30 

Pomatoschistus marmoratus (Risso, 1810) ES Bmi, HZ  4 6 48 ± 5 3 4.5 ± 1.5 9 ± 3 20.5 ± 15.5 6 

Salaria pavo (Risso, 1810) ES OV, Bmi  2 3 7 7.5 ± 5.5 7 ± 4 6 ± 4 9 13 ± 6 

Sardina pilchardus (Walbaum, 1792) MM PL    10    62 ± 48  

Sarpa salpa (Linnaeus, 1758) MM/MS HV  1    2 1   

Serranus cabrilla (Linnaeus, 1758) MS       1    

Solea solea (Linnaeus, 1758) MM Bmi, BMa Commercial interest        1 

Sparidae Rafinesque, 1818 D/MM DV   7    5 ± 2   

Symphodus sp Rafinesque, 1810 MS Bmi, BMa  21 15 ± 13 8.5 ± 3.5  39 5.5 ± 2.5 15  

Syngnathus abaster Risso, 1827 ES Bmi Indicator (seagrass) 6 2 12 ± 4 8.5 ± 2.5 7.5 ± 5.5 13.5 ± 7.5 19.5 ± 12.5 6 

Syngnathus acus Linnaeus, 1758 ES Bmi Indicator (seagrass)     1    

Syngnathus typhle Linnaeus, 1758 ES Bmi, HP, HZ Indicator (seagrass) 2 1 1 1 6 1 1  

LOS NIETOS            

Atherina boyeri Risso, 1810 ES HZ, HP Commercial interest   153 ± 3 754 ± 751   32 ± 9 545 ± 11 

Diplodus annularis (Linnaeus, 1758) MS Bmi, Bma, HZ     1     

Diplodus puntazzo (Walbaum, 1792) MS Bmi, Bma, HZ         0.5 

Diplodus sargus (Linnaeus, 1758) MS Bmi, Bma, HZ    3      

Gobius niger Linnaeus, 1758 ES Bmi, Bma, HP    4.5 ± 1.5 1   1.5 0.5 

Hippocampus guttulatus Cuvier, 1829 ES Bmi, HZ        0.5  

Mugilidae Jarocki, 1822 D/MM DV Commercial interest   171.5 ± 32.5 13 ± 9   1 28 ± 5 

Pomatoschistus marmoratus (Risso, 1810) ES Bmi, HZ    16 ± 14    63.5 ± 34.5 2.5 

Salaria pavo (Risso, 1810) ES/MS OV, Bmi    2.5 ± 1.5 2.5   14.5 ± 4.5 0.5 

Sardina pilchardus (Walbaum, 1792) MM PL    6.5      

Solea solea (Linnaeus, 1758) MM Bmi, BMa Commercial interest   1      

Sparus aurata Linnaeus, 1758 MM Bmi, Bma, HZ         0.5 

Symphodus tinca (Linnaeus, 1758) MS Bmi, BMa     1     

Syngnathus abaster Risso, 1827 ES Bmi, HZ Indicator (seagrass)   5.5 ± 2.5      
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Ruppia cirrhosa            

LA RIBERA/PERDIGUERA ISLAND             

Apricaphanius iberus (Valenciennes, 1846) ES Bmi Annex II HD      0.5 1  

Atherina boyeri Risso, 1810 ES HZ, HP Commercial interest    25 ± 14 1.5  43.5 1.5 

Belone belone (Linnaeus, 1760) MM HZ, HP      0.5    

Gobius niger Linnaeus, 1758 ES Bmi, Bma, HP     2.5 0.5  21  

Lithognathus mormyrus (Linnaeus, 1758) MS Bmi, BMa       4   

Mugilidae Jarocki, 1822 D/MM DV Commercial interest    47 ± 40 42.5 ± 41.5 6.5 123 21.5 ± 5.5 

Pomatoschistus marmoratus (Risso, 1810) ES Bmi, HZ     5.5    2 

Salaria pavo (Risso, 1810) ES/MS OV, Bmi     5.5 ± 3.5 3.5  28.5 8.5 ± 2.5 

Symphodus sp Rafinesque, 1810 MS Bmi, BMa      8.5  2  

Syngnathus abaster Risso, 1827 ES Bmi, HZ Indicator (seagrass)    1.5 1  4  

Syngnathus acus Linnaeus, 1758 MS Bmi, HZ Indicator (seagrass)     1    

Syngnathus typhle Linnaeus, 1758 ES Bmi, HP, HZ Indicator (seagrass)      0.5 0.5  
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D.4 Monitoring of C4 action (Greece, Amvarkikos) 

 

Foreseen start date: IV trimester 2021                                   Actual start date: IV trimester 2021 

Foreseen end date: IV trimester 2025                                     Actual end date: IV trimester 2025 

 

Beneficiary responsible for implementation: HCMR; Other beneficiaries: NECCA 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

First monitoring progress report 06/2022 06/2022   V 

Second monitoring progress report 06/2023 06/2023 V 

Third monitoring progress report 06/2024 07/2024 V 

Final monitoring progress report 11/2025 11/2025 V 

Milestone name Deadline   

Start of Monitoring 12/2021 12/2021  

 

CINEA letter Ares (2025) 9561473 ï 06/11/2025                  Technical issues 10 

The third monitoring reports of Actions D.1, D.2, D.3, D.4 uploaded in Butler illustrated the results up 

to the end of 2023, despite their release data were July 2024. Please include in the Final report the data 

for 2024 and 2025, along with a complete analysis of all the surveyed parameters for the entire project 

duration. 

 

A complete analysis of all the surveyed parameters for the entire project duration is hereafter reported. 

All the results here presented are extracted from Final monitoring progress report uploaded on Butler as 

well as on the website https://www.lifetransfer.eu/download/.  

HCMR in addition to the transplant areas monitored also the donor lagoon named Mazoma.  

 

Rooting and Growth of Transplanted Angiosperms 

The action was designed to restore degraded Z. noltei meadows in Logarou lagoon via transplantation 

from Mazoma lagoon. 

 

In total for the project the net gain of newly created seagrass meadows was over 308m2, even deleting 

the area of sods that did not survive after transplantation, the table below resumes net gain of seagrass 

meadows for periods 2023 - 2024 and 2024 ï 2025.    

 

Station 

Area 

Transplanted 

(m²) 

Created 

Surface Area 

(m²) 

Lost Surface 

Area (m²) 

Area 

Transplanted 

(m²) 

Created 

Surface Area 

(m²) 

Lost Surface 

Area (m²) 

period  2023 - 2024   2024 - 2025  

LOG_A_1_new 0.16 19.83 0 0.16 79.84 0 

LOG_A_2_new 0.16 2.96 0 0.16 15.84 0 

LOG_A_3_new 0.16 0.31 0 0.16 0 0.16 

LOG_A_4_new 0.16 0 0.16 - - - 

LOG_A_5_new 0.16 0 0.16 - - - 

LOG_A_6_new 0.16 0 0.16 - - - 

https://www.lifetransfer.eu/download/
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Station 

Area 

Transplanted 

(m²) 

Created 

Surface Area 

(m²) 

Lost Surface 

Area (m²) 

Area 

Transplanted 

(m²) 

Created 

Surface Area 

(m²) 

Lost Surface 

Area (m²) 

LOG_B_1_new 0.16 0.16 0 0.16 1.71 0 

LOG_B_2_new 0.16 46.91 0 0.16 81.84 0 

LOG_B_3_new 0.16 0 0.14 0.16 44.84 0 

LOG_B_4_new 0.16 0.19 0 0.16 14.84 0 

LOG_B_5_new 0.16 2.98 0 - - - 

LOG_B_6_new 0.16 0 0.16 - - - 

LOG_MON_0 - - - 0.43 0 0.43 

Total 1.92 73.34 0.78 1.55 238.91 0.59 

 

Initial results from 2021ï2022 revealed significant challenges, with low survival rates and high failure 

of pilot plots, largely due to macroalgal blooms and episodic environmental stress.  

The survival rate of sod transplanted was lower than expected as listed at page 38 of the Grant 

Agreement, in particular during the period 2021-2022. Persistent macroalgal blooms (notably Valonia 

aegagropila and Chaetomorpha sp.) and suboptimal physicochemical conditions in some areas, 

especially Site D (Aetos and Gimeni), were major contributors to the failure of the transplant.  

On the other hand, the monitoring results demonstrate that the restoration actions in Amvrakikos-

Logarou have led to measurable improvements in ecological quality at key sites, with the most 

pronounced and sustained gains at LOG_MON_B and LOG_MON_0. 

 

 
Map of the Amvrakikos lagoon complex showing the locations of the donor (Mazoma) and recipient 

(Logarou) lagoons, as well as all main monitoring and transplantation sites. Map from HCMR. 

In response, the project implemented a strategic shift: failed sites were abandoned, and new plots were 
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established adjacent to existing healthy meadows. This adaptive approach, combined with precise hand-

planting, led to a marked improvement in survival and meadow expansion in 2023ï2025. Notably, 

survival rates rose to over 37% in the most recent campaign (2025), and several plots recorded 

substantial net gains in seagrass coverage. 

Furthermore, monitoring frequency was improved installing a permanent sensor (data logger) for 

temperature, conductivity, and light to provide suitable temporal scales for monitoring. The data from 

data logger are reported in the water collum chapter. 

 

Water column 

Throughout the project (2021ï2025), water column hydrological parameters were monitored at all main 

restoration and reference sites in the Amvrakikos lagoon complex, including both donor (Mazoma) and 

recipient (Logarou) lagoons. The monitoring protocol, harmonized with the Water Framework Directive 

and national standards, included temperature, salinity, dissolved oxygen, pH, and water visibility. 

Across all sites, mean temperatures ranged from 18.8°C to 21.5°C, with seasonal peaks exceeding 30°C 

during summer heatwaves.  

The chart below represents mean values of hydrological parameters (temperature, salinity, dissolved 

oxygen, pH, visibility) at main monitoring stations in Mazoma and Logarou lagoons, 2021ï2025.  

 
The Logarou recipient sites showed high and relatively stable salinity (mean 39.2ï45.5 PSU), typical of 

restricted Mediterranean lagoons with strong evaporation and limited freshwater input. Mazoma lagoon, 

the donor site, exhibited slightly lower salinity (mean 29.0 PSU), consistent with a system with a greater 

freshwater influence and more brackish conditions 

Most sites maintained high dissolved oxygen, generally 80ï94%, indicating well-oxygenated conditions 

except for May 2025 when short-term hypoxia was observed. Mazoma showed the highest mean oxygen 

saturation (97.5%), while some recipient sites (e.g., LOG_D_1) had lower values (80%). pH values were 

stable and alkaline across all sites (range 8.00ï8.49), with no evidence of acidification stress. Water 

clarity was generally low throughout the monitoring period, with mean Secchi depth values ranging from 

0.23 m (LOG_A_1_new) to 0.65 m (LOG_MON_0).  

The mean values of the hydrological parameters by monitoring station for the whole project (2021ï

2025) are reported in the following table. 

Station Temperature (°C) Salinity (PSU) Dissolved Oxygen (%) pH Visibility (m) 

LOG_MON_A 19.0 ± 2.0 44.4 ± 2.1 93.6 ± 8.2 8.32 ± 0.13 0.23 ± 0.07 

LOG_MON_B 21.5 ± 2.2 39.5 ± 1.7 90.6 ± 9.8 8.38 ± 0.12 0.38 ± 0.10 

LOG_MON_D 20.6 ± 1.9 45.5 ± 2.2 80.0 ± 10.1 8.10 ± 0.10 0.50 ± 0.12 
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Station Temperature (°C) Salinity (PSU) Dissolved Oxygen (%) pH Visibility (m) 

LOG_MON_0 20.1 ± 1.8 43.2 ± 1.7 85.2 ± 9.5 8.23 ± 0.11 0.65 ± 0.13 

MAZ_MON_0 18.8 ± 1.7 29.0 ± 1.5 97.5 ± 7.2 8.49 ± 0.14 0.47 ± 0.10 

 

The high-frequency data logger allowed to understand the impact of heatwaves. High summer 

temperatures (above 30°C for >20 days in both 2023 and 2024) were recorded by in situ loggers, 

representing a significant stressor for Z. noltei. The chart below shows daily water temperature 

fluctuations at recipient sites during summer 2023 with periods exceeding 30°C highlighted. 

 

 
Episodes of high temperature and low visibility, particularly during summer, were identified as key 

stressors that coincided with periods of low transplant survival and macroalgal blooms, especially in 

2022ï2023, and the installation of permanent loggers and increased monitoring frequency after 2022 

allowed for more precise tracking of these parameters and informed the strategic shift in site selection 

and transplantation timing in later years (2023 - 2025). 

Physico-chemical data in real time from Logarou lagoon are made available on line through web-gis of 

action A.6, screenshot of the dashboard in the image below, direct link https://hydro-

stations.hcmr.gr/station/logarou1/realtime/  

 
 

PROBE: the initial cost for the procurement of the probe i.e., 3,500ú goes back to the 1st call of Life 

Transfer project about 7 years ago.  

https://hydro-stations.hcmr.gr/station/logarou1/realtime/
https://hydro-stations.hcmr.gr/station/logarou1/realtime/
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Pictures of the multiparameter probe installed in Logarou 

lagoon. 

 

 

 

 

 

 

 

 

 

Sediments 

The following parameters were measured in the upper 2 cm of sediment: organic carbon (%OC), total 

carbon (%TC), total nitrogen (%TN), percentage of fines (<63 Õm), and dry bulk density. For Organic 

Carbon (%OC). All stations, both donor (MAZ_MON_1) and recipient (LOG_MON_A, LOG_MON_B, 

LOG_MON_0), maintained high organic carbon content (2.5ï3.9%), with the highest values at 

LOG_MON_0 (3.9 ± 2.0%) and LOG_MON_A (3.5 ± 0.2%). This is typical of muddy, vegetated lagoon 

sediments and supports seagrass establishment and blue carbon storage. Total Carbon (%TC): Ranged 

from 3.9 ± 0.0% (MAZ_MON_1) to 5.3 ± 0.0% (LOG_MON_0). These values indicate a substantial 

carbon pool in both donor and recipient sediments. Total Nitrogen (%TN) were highest at 

LOG_MON_A (0.6 ± 0.1%), with other stations ranging from 0.3ï0.5%. Elevated nitrogen supports 

primary productivity but may also reflect organic enrichment. All sites are dominated by fine sediments. 

 

The mean Summary sediment parameters by Station (mean ± SD) for the whole project (2021ï2025) are 

summarized in the table below. 

Station % Organic Carbon 

(OC) 

% Total Carbon 

(TC) 

% Total Nitrogen 

(TN) 

% Fines (<63 

µm) 

LOG_MON_A 3.5 ± 0.2 4.2 ± 0.0 0.6 ± 0.1 80.7 ± 25.6 

LOG_MON_B 3.4 ± 0.0 4.1 ± 0.0 0.5 ± 0.0 96.4 ± 2.8 

LOG_MON_D 2.5 ± 0.0  0.3 ± 0.0 72.9 ± 30.9 

LOG_MON_0 3.9 ± 2.0 5.3 ± 0.0 0.4 ± 0.3 70.7 ± 18.0 

MAZ_MON_1 3.5 ± 1.2 3.9 ± 0.0 0.4 ± 0.2 88.2 ± 11.5 

 

The more successful transplant plots (LOG_MON_A, LOG_MON_B) show sediment quality 

comparable to the donor site, supporting the positive impact of restoration on sediment carbon and 

nitrogen pools. Transplant in LOG_MON_D was abandoned after year 2022. 

 

Macrophyte and MaQI index 

The ecological quality status (EQS) of the main monitoring stations in the Amvrakikos-Logarou lagoon 

(LOG_MON_A, LOG_MON_B, LOG_MON_D, LOG_MON_0) and the donor site Mazoma 

(MAZ_MON_1) was assessed annually from 2021 to 2025 using a suite of biotic indices hereafter 
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reported: M-AMBI(macrofauna-based), BITS (macrofauna-based), and MaQI (macrophyte-based). 

These indices are harmonized with the Water Framework Directive and are widely accepted for lagoon 

and transitional water monitoring in the Mediterranean. 

 
Ecological status 

(MaQI)  
2021 2022 2023 2024 2025 

MAZ_MON_1 - Good Good Good Good 

LOG_MON_0 - Moderate Good Good Good 

LOG_MON_A - Moderate Good Good Moderate 

LOG_MON_B - Moderate Good Good Good 

LOG_MON_D - Moderate - - - 

 

MaQI index confirms the ñGoodò ecological quality at the most successful sites, and is supported by the 

microbenthic indexes reported below. 

 

Benthic macrofauna and M-AMBI/BITS index  

 

During the timeframe of the project, the transplant sites (LOG_MON_A, LOG_MON_B) maintained or 

improved their benthic community structure, with LOG_MON_B emerging as the most consistently 

ñGoodò site across all indices by 2024ï2025. Variation of both indexes reported in the tables below 

provided from HCMR. 

LOG_MON_A showed moderate improvement but remained at ñModerateò status in some years, likely 

reflecting local environmental variability and episodic stressors. This improvement was reflected in the 

status of the centre of the lagoon (LOG_MON_B) which improved from ñModerateò to ñGoodò M-

AMBI status by 2024ï2025. 

Both benthic macrofauna indices generally supported the M-AMBI findings, with BITS tending to 

overestimate status, reaching High status in the centre of the lagoon. 

 

Ecological status 

(M-AMBI)  
2021 2022 2023 2024 2025 

MAZ_MON_1 Good Good Moderate Moderate Poor 

LOG_MON_0 Good Good Moderate Moderate Good 

LOG_MON_A - Moderate Moderate Good Moderate 

LOG_MON_B - Moderate Good Good Good 

LOG_MON_D Moderate Moderate Poor - - 

 

 

Ecological 

status (BITS) 
2021 2022 2023 2024 2025 

MAZ_MON_1 Good Good Moderate Good Good 

LOG_MON_0 Good High Good Good Good 

LOG_MON_A - Good Good Good Good 

LOG_MON_B - Good High Good Moderate 

LOG_MON_D Good Good Moderate - - 
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Fish Fauna and HBFI Index 

 

Action D4 did not foreseen fish monitoring as well as the HBFI monitoring. As additional result HCMR 

monitored biodiversity metrics in term of number of fish, macroalgae and macroinvertebrates species.  

The species presence-absence matrix for fish is reported below for Logarou and Mazoma lagoons, fish 

species show sporadic presence, reflecting their sensitivity to environmental changes or migratory 

behaviors. 

 

 Logarou (Recipient site) Mazoma (Donor site) 

Year 

Species 
2021 2022 2023 2024 2025 2021 2022 2023 2024 2025 

Aphanius fasciatus + - - - - + -  - - 

Atherina boyeri - - - - - + - + - - 

Gobiidae sp. - - - - - - - + - - 

Knipowitschia milleri + - - - - + - - - - 

Salaria pavo - - - - - + - + - - 

Syngnathus typhle + - - - - + - + - - 
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D.5 Evaluation of the socio-economic impact of conservation actions 

 

Foreseen start date: trimester II 2024                                  Actual start date: III trimester 2021 

Foreseen end date: trimester IV 2025                                 Actual end date: IV trimester 2025  

 

Beneficiary responsible for implementation: UNIFE; Other beneficiaries: VenetoPark; DAIS-

UNIVE; IDECO; UMU; CETENMA; HCMR 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

Update of Key project level indicators 08/2023 11/2023 V 

Preliminary report on analysis of local economy 08/2023 06/2023 IT 

08/2023 ES 

02/2024 GR 

V 

Final Key project level indicators 11/2025 11/2025 V 

Final report on analysis of local economy 11/2025 11/2025 V 

Milestone name Deadline   

Start of Evaluation of socio-economic impact 06/2024 05/2023  

 

The action started in advance, in September 2021, in order to fill in the KPI webtool, and to have the 

first snapshot finished on December 2021.  

The Milestone foreseen by the AF is an evident clerical error, since the deadline is set on 06/2024 which 

is after the ñPreliminary report on analysis of local economyò set on 08/2023. The milestone was reached 

on 05/2023. 

The deliverable ñUpdate of Key project level indicatorsò was met 3 months later.  

The deliverable ñPreliminary report on analysis of local economyò were uploaded on BUTLER at the 

three distinct dates listed in the table above. The evaluation of the socio-economic impact of conservation 

actions regards three different areas in three MS, therefore they are hereafter reported per each MS. 

 

Italy  

The analysis focuses on the four target lagoons, each located within a distinct municipality, distributed 

across two Italian regions: in Veneto Region, Caleri lagoon (Municipality of Rosolina) and Barbamarco 

lagoon (Municipality of Porto Tolle); in Emilia-Romagna Region, Sacca di Goro (Municipality of Goro) 

and Valle Fattibello lagoon (Municipality of Comacchio) 

 

The demographic framework emerging from the analysis of the four lagoon areas where the conservation 

actions are implemented shows that three out of the four municipalities are undergoing a constant 

demographic decline in the period 2019-2024: Rosolina -2.3%; Porto Tolle -7.7%; Goro -6.7%. Only 

Comacchio registered minimal growth (+0.3%) driven by positive migratory balance. All municipalities 

record negative natural balance with declining birth rates and population aging. 

The analysis of land use quantifies, at municipality level, underlined an unequivocal structural link 

between lagoon ecosystems and local economic fabric: Wetlands and water bodies occupy over 40% of 

municipal territories, reaching 62.4% in Porto Tolle municipality, demonstrating the physical dominance 

of aquatic ecosystems in the landscape. Wetlands dominate land use of the 4 municipalities in which the 

4 seagrass transplant lagoons are located.  
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The lagoons of the Po Delta represent a fundamental economic asset for the analyzed territories. The 

analysis of the economic impact reveals the deep interconnection between the good conservation status 

of the lagoons and the local economy. Considering fisheries, aquaculture and synergistic sectors 

(Wholesale and retail; Accommodation and food service activities), the enterprises directly or indirectly 

dependent on the lagoon ecosystem account for: 

48% of enterprises in the Municipality of Rosolina (Caleri lagoon) 

73% in the Municipality of Porto Tolle (Barbamarco lagoon) 

91% in the Municipality of Goro (Goro lagoon) 

59% in the Municipality of Comacchio (Fattibello lagoon) 

For an assessment of the projectôs impact, it should be noted that in the target lagoons the predominant 

activity is the farming of Manila clam (Ruditapes philippinarum). The entire national production takes 

place in the brackish environments of the Northern Adriatic, from Marano to the Emilia-Romagna coast, 

but production is concentrated in the Po Delta. Traditional fishing, although still practiced, operates on 

a negligible economic scale. 

The Manila clam aquaculture sector generates approximately ú57 million annually in Sacca di Goro 

alone. Over 3,700 workers are employed in the fisheries sector across the Po Delta area, with up to 46% 

of total municipal employment in aquaculture-related activities in Porto Tolle. 

Starting in 2023, the invasion of the blue crab alien species Callinectes sapidus demonstrated the direct 

dependency of local economy on ecosystem functional biodiversity: Clam production declined from 

10,000 to 4,000 tonnes in Emilia-Romagna (-60%); In Veneto Region local production losses reached 

70% in some areas, with 100% losses in specific zones. Estimated direct economic loss exceeds ú50 

million annually. 

This ecological perturbation demonstrated empirically that when functional biodiversity is 

compromised, the economy depending on it rapidly collapses. The event provided direct evidence, albeit 

negative, of the principle guiding LIFE TRANSFER: conserving and restoring priority habitats means 

protecting the economic foundation of local communities. As a matter of fact, the IPBES 2023 report 

identifies invasive alien species as one of five main drivers of global biodiversity loss, with estimated 

European economic impact of ú12 billion annually. The Po Delta experience provides a concrete case 

study of this global scientific evidence. 

While the blue crab invasion masked the possibility of directly measuring project impacts on lagoon 

conservation status and local economy in the short term, this event paradoxically reinforces the strategic 

relevance of the implemented actions. Seagrass meadows increase ecological resilience. More structured 

and diverse ecosystems possess greater capacity to resist and recover from biological perturbations. 

Lagoons with greater ecological complexity can support broader ranges of economic activities, reducing 

vulnerability from dependence on single species.  



LIFE19 NAT/IT/000264 LIFE-TRANSFER - C1 

91 

 

The project's seagrass transplantation actions, hydrological circulation restoration, and structured 

meadow creation represent strategic investments in the ecological and economic resilience of territories 

where conservation of biodiversity is also an economic necessity. 

LIFE TRANSFER has operated on ecosystems constituting natural infrastructure upon which entire 

territorial economies are founded. The Po Delta coastal lagoons are not simply Natura 2000 sites to 

conserve for regulatory compliance, but strategic assets that: generate directly much over ú50 million 

annual production value, and sustain thousands of jobs across primary, secondary, and tertiary sectors. 

 

Spain 

The Mar Menor lagoon has multiple uses for the inhabitants of its region, the main ones being tourism, 

agriculture, fishing and recreation. The adjacent watershed to the lagoon, has an area of 1270 km2, and 

its population amounted to 357,266 in 2017.  

From a macroeconomic perspective, the Region of Murcia remains highly dependent on sectors that are 

environmentally vulnerable. Services account for 67% of total unemployment, concentrated in tourism 

and hospitality, these industries are directly tied to water quality and environmental perception. The 

fishing sector, once a symbol of local cultural identity, has decreased both in fleet size and economic 

relevance, while real estate values along the Mar Menor area have lost an estimated ú4 billion compared 

to similar Mediterranean destinations. Meanwhile, the agricultural sector, which is responsible for 

around 85% of nutrient pollution, maintains employment stability and export competitiveness, which 

demonstrates that there is not a balance between economic growth and environmental sustainability. 

 

The 2016, 2019, and 2021 ecological crises exposed the fragility of this model, as the water quality 

deterioration immediately translated into economic losses, reputational damage, and reduced investor 

confidence. The crises have had significant economic impacts on all major sectors of the regional 

economy, apart from agriculture, such as tourism, fishing, and real estate, as well as on employment.  

 

The report demonstrates that the Mar Menorôs decline is not an isolated environmental issue but a 

systemic economic one. Regardless of the recent post-pandemic recovery in the tourism sector, the 

lagoonôs degraded state continues presenting a threat to the long-term economic stability and social 

wellbeing in the region.  

 

The SWOT analysis reveals how ecosystem recovery through the restoration of marine phanerogams 

could address the fundamental environmental degradation that has constrained regional economic 

development and employment stability since 2016.  

 

The LIFE Transfer project demonstrates that targeted ecological restoration can produce tangible 

environmental improvements and potential long-term economic benefits. With an average transplant 

survival rate of 80% and significant recolonization by associated fauna, the project has proven that 

seagrass transplantation is a viable tool for restoring degraded lagoon habitats. Beyond its ecological 

success, the project illustrates how restoring natural ecosystems can support economic diversification 

and resilience. 

The strategic outlook of the LIFE Transfer project demonstrates that active seagrass transplantation is 

an effective tool for stopping and reversing the degradation of coastal habitats caused by eutrophication 

and sedimentation, thereby supporting the ecological recovery of sensitive Mediterranean lagoons. 

 

 

Greece 

The pilot project area experienced a slight increase (1.4%) in permanent residents in the period of 2001 

- 2021, in comparison to the general decrease in the national population. For the wider river basin area, 

there is a greater concentration of employment in the primary sector (agriculture, forestry, fishing) (13% 

against 10% of the whole country) and a general lag in the manufacturing sector compared to the country 

as a whole (6.7% vs 9.2%).  
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Map of study area with regional cities (Arta,  Preveza) and WFD monitoring stations, from HCMR. 

 

The higher share of Gross Value Added (GVA) in the primary sector for the region is 7.7%, compared 

to 4.4% nationally, with lagging GVA in the manufacturing sector at 6.1% against 9.2% nationally. 

There is a higher productivity per employee in the primary sector compared to the national level with 

GRP (Gross Regional Product) per employee in agriculture, forestry, and fishing reaching ú20.4 

thousand, versus ú18.6 thousand nationally. The main pressures for the study area are farming and 

livestock units which contribute to over 90% of the nutrient load of the basement. 

Amvrakikos lagoons are important drivers for the regional economy, not only for the income deriving 

from fisheries, but also for their naturalistic and recreational appeal. 

The main activities carried out within the restoration site, Logarou lagoon, are fisheries, water 

management, nature conservation and research. Therefore, due to the limited touristic value of the 

system, the main stakeholders that benefit from conservation measures proposed by the life transfer 

project are the local fishmen co-operative.  

The fishery exploitation in Logarou in the past was mostly based on traditional fish barriers consisting 

of wooden poles sustaining a net of reeds, however, after the 1980s most of these installations were 

replaced with cement installations that copied the Italian vallicoltura capture systems. Since the natural 

entrance of fry and juveniles into the lagoon has decreased, this was also a result of ecosystem alteration 

such as seagrass decline, fishers have felt the need to start increasing fish biomass by restocking and 

stocking practices, whereas most restocking is carried out with hatchery produced fry. 

Landing trends for the lagoons in the for most abundant species revealed that the most abundant typical 

lagoon fish species-groups such as Mugilidae (Mugil cephalus, Chelon labrosus, Liza saliens, Liza 

aurata and Liza ramada), eels (Anguilla anguilla) and Gobies (mainly Zosteriosessor ophiocephalus) 

have all largely decreased in the last decades, and it appears this is associated with the less than good 

environmental status of the lagoons since 2013.  

Due to the novelty of the restoration measures implemented within the Life-Transfer project, the 

measures aim to increase biodiversity and ecosystem services. Ecologically, the long-term projections 
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demonstrated a positive trajectory in seagrass coverage and biodiversity. However, the true success of 

the project unfolds in the socio-economic realm. The engagement of local fishermen will not only result 

in a noteworthy increase in their income through planting endeavors but will also showcase a remarkable 

shift in their understanding and appreciation of the lagoon's ecological significance. The educational 

component will significantly elevate their awareness, with a palpable transition in fishing practices 

towards more sustainable methods. Moreover, this shift in mindset and practices among the fishermen 

may create a ripple effect within the community, fostering a heightened sense of stewardship and 

commitment to safeguarding the lagoon for future generations 

 

KPI  

The KPI have been reported into the platform at the beginning of the project, during the Mid-term Report 

and at the Projectôs end when they have been renamed LPI. KPI are commented in this report at the  

dedicated chapter 7. Key project-Level Indicators. 
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D.6 Evaluation of the actions impact on ecosystem service 

 

Foreseen start date: II trimester 2024                                        Actual start date: II trimester 2024 

Foreseen end date: IV trimester 2025                                        Actual end date: IV trimester 2025 

 

Beneficiary responsible for implementation: UNIFE; Other beneficiaries: VenetoPark; IDECO; 

UMU; HCMR 

Deliverable name Deadline Actual 
Uploaded on 

BUTLER  

*  *  / / 

Milestone name Deadline   

Start of Evaluation of actions impact on ecosystem 

services 

06/2024 10/2021 

(HCMR) 

06/2024 

 

 

*The AF does not describe a deliverable and the deadline for delivering it. Anyhow a report for each 

MS was produced, and available at the following link: 

https://www.dropbox.com/scl/fi/lti3s02u9gyp1gtvydug4/D6-Evaluation-of-the-actions-impact-on-

ecosystem-service_Italy_Greece-Spain.zip?rlkey=wnf5wgad0a41yqy7ax4mafh65&st=sek7tid1&dl=0  

Deadline is assumed the end of the action according to the timetable: November 2025. 

 

The methodology on how to implement the Action was presented to all the AB during the coordination 

meeting of 20-21 June 2024 in Murcia Spain, advising to use the guide ñAssessing ecosystems and their 

services in LIFE projectsò as well as the Common International Classification of Ecosystem Services 

(CICES).  

In the evaluation the recent CICES classification was used therefore using the three sections differently 

from the AF where a previous classification in four categories is listed.. 

 

Italy  

The report evaluates the impact of LIFE TRANSFER seagrass restoration actions on ecosystem services 

(ES) in the four targeted Italian coastal lagoons (Caleri, Barbamarco, Goro, and Valle Fattibello). 

The assessment followed MAES methodology and CICES v5.2 classification, analyzing three ES 

categories: provisioning, regulation and maintenance, cultural services. Ecosystem services were 

selected based on ecosystem type and local socio-economic context, using normalized values (0-5 scale) 

to track changes from 2021 to 2025. 

 

Provisioning ES were completely masked by the blue crab alien species (Callinectes sapidus) invasion 

from year 2023. Clam aquaculture production collapsed by 60% in Emilia-Romagna lagoons, while 

Veneto reported a dramatic 30% drop in active fishers (from 1,500 to 1,083). This impact, however, 

provides empirical evidence that functional biodiversity underpins local economic stability. 

 

Regulation and maintenance ES showed measurable improvements, particularly in Caleri lagoon where 

EQR indices and macrobenthic communities demonstrated clear ecological recovery. Transplanted areas 

exhibited increased biodiversity and habitat quality compared to control sites. Barbamarco and Goro and 

showed some improvements, while Fattibello results remained limited due to sparse meadow 

development. 

 

Cultural services improved across all lagoons through environmental education programs targeting 

seagrass ecosystems, with Caleri achieving the highest increase due to integration with the Botanical 

Garden facilities and established nature tourism. 

https://www.dropbox.com/scl/fi/lti3s02u9gyp1gtvydug4/D6-Evaluation-of-the-actions-impact-on-ecosystem-service_Italy_Greece-Spain.zip?rlkey=wnf5wgad0a41yqy7ax4mafh65&st=sek7tid1&dl=0
https://www.dropbox.com/scl/fi/lti3s02u9gyp1gtvydug4/D6-Evaluation-of-the-actions-impact-on-ecosystem-service_Italy_Greece-Spain.zip?rlkey=wnf5wgad0a41yqy7ax4mafh65&st=sek7tid1&dl=0
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The assessment also identified an emerging ecosystem service: bioactive compounds from seagrass-

associated fungi, representing a promising pharmaceutical and industrial resource currently unexplored 

in LIFE TRANSFER but meriting future attention. 

 

Despite the blue crab crisis obscuring direct project impacts on provisioning services, the restoration 

actions demonstrated positive ecological trajectories in habitat quality and community structure, 

validating seagrass transplantation as an effective conservation tool for coastal lagoon ecosystems. 

 

The crisis induced by blue crab provided an empirical, albeit dramatic, demonstration of the fundamental 

concept underlying the LIFE TRANSFER project: biodiversity is the prerequisite for a functioning 

economy. The blue crab, an omnivorous predator that decimated clam populations, acted as a disturbance 

that altered the ecosystem balance, producing a cascading effect on the entire local economy. 

 

Spain 

The report presents the evaluation of the impact of the LIFE TRANSFER project on the ecosystem 

services in the Mar Menor coastal lagoon. The assessment focused on the effects of two macrophyte 

species transplantation (C. nodosa and R. cirrhosa), following the standarized EU MAES methodology 

and the CICES v5.2 Ecosistem services classification. 

The assessment of the evaluation on the ES followed the next approach: (1) Identification of the target 

ecosystem and its initial condition (established based on ex-ante monitoring program within the LIFE 

TRANSFER project). (2) Selection and measurement (when possible and based on available monitoring 

data) of relevan ecosystem services based on the MAES framework. (3) Normalization of the values of 

ecosystem services and their inclusion in the matrix. 

 

In the Mar Menor lagoon, the project successfully enhanced the ecosystem state from a regression to 

one of active recovery in terms of macrophyte seagrass. The core achievement was the significant 

expansion of seagrass meadows reached by mean of transplant actions, with a final success rate of 88 % 

for C. nodosa, and 35 % for R. cirrhosa. The seagrass transplantation and consequent restoration led to 

improvements across multiple ES categories. 

  

For the case of regulation and maintenance services, in the Mar Menor it has been documented an 

increase in the density and richness of benthic invertebrates, together with the presence of indicator fish 

species. These results confirm that the function of the restored area acts as a nursery and refuge habitat. 

Different ecological quality indices (MaQI, M-AMBI or BITS) showed an improvement in the 

transplanted areas, indicating a healthier status. Regarding to the environmental condition, it is shown 

that successful transplantation in the Mar Menor areas showed increased organic matter in sediments, 

which improves soil structure and nutrient cycling.  

 

For the case of cultural services, despite they were not directly measured by any indicator, the LIFE 

TRANSFER project, in the Mar Menor, indirectly enhanced services related to science and education 

through dedicated training, knowledge exchange, and dissemination activities either for Natura 2000 

technicians, students, and local population. Moreover, restoration of meadows in the selected area, 

enhanced the attractiveness of the ecosystem for tourism and recreational activities, together with its 

aesthetic potential. 

 

The LIFE TRANSFER project has successfully demonstrated that seagrass restoration in the Mar Menor 

lagoon delivers ecological benefits. The project has enhanced a suite of regulating, maintenance, and 

cultural ecosystem services, contributing to the long-term ecological resilience and socio-economic 

value of this Natura 2000 site. 

 

Greece 
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HCMR started the work for the evaluation of the actions impact of ecosystem service earlier than 

foreseen (October 2021) and is primarily focused on the calculation of the carbon storage potential of 

the seagrass meadows (Zostera noltei and Cymodocea nodosa) in the recipient and donor sites.  

The LIFE TRANSFER project advances the understanding of how restoration actions affect multiple 

ecosystem services (ES) within the Amvrakikos lagoons. Built on the MAES framework and the LIFE 

ES guidance, the assessment focuses on provisioning services (notably fisheries) and regulating services 

(blue carbon storage in seagrass meadows), while also addressing supporting and cultural services that 

arise from habitat restoration, biodiversity gains, and potential enhancements to recreational value.  

 

The donorïrecipient comparison between Mazoma (donor) and Logarou (recipient) provides a baseline 

against which ES changes can be measured as restoration progresses.  

 

The findings indicate that seagrass restoration has strong potential to enhance ES delivery by improving 

habitat structure, nursery function for fish, and sediment stabilization that supports carbon burial.  

 

However, the magnitude and trajectory of ES gains depend on interacting drivers, including external 

nutrient inputs, hydrological changes, and sediment dynamics that influence carbon sources. 

 

 

 

  



LIFE19 NAT/IT/000264 LIFE-TRANSFER - C1 

97 

 

E.1 Dissemination and awareness raising activities 

 

Foreseen start date: IV trimester 2020                                   Actual start date: IV trimester 2020 

Foreseen end date: IV trimester 2025                                    Actual end date: IV trimester 2025 

 

Beneficiary responsible for implementation: DeltaPoER; Other beneficiaries: Unife; DAIS-UNIFE; 

DeltaPoER; IDECO; UMU; CETENMA; CARM; HCMR; ALMA 

Deliverable name Deadline Actual 

Uploaded 

on 

BUTLER  

E1.3 ï nr. 4000 copies of school-book (3000 copies Italian,  

1000 copies Spanish) 

08/2022 08/2022 V 

E1.1 - First report Networking 03/2023 05/2023 V 

E1.1 - Final report Networking 11/2025 11/2025 V 

E1.4: nr. 2000 copies of technical volume 09/2023 09/2023 V 

E1.2 - 4000 copies projectôs brochure (1000 English, 1000 

Italian,  

1000 Greek, 1000 Spanish) 

01/2022 1/2022 ES 

03/2022 IT -EN - 

GR 

V 

E1.2 - nr. 3 video clip (one per MS) and nr. 1 videoclip resuming 

all project 

03/2024 08/2024 IT; ES; GR 

09/2024 1 video 

resuming all project 

V 

E1.2 - Layman's Report (1000 copies in English, 500 in Italian, 

500 in Greek and 500 in Spanish) 

11/2025 10/2025 V 

Milestone name Deadline   

E1.2 - Publication of website 05/2021 07/2021  

E1.2 - 8 Notice boards and 12 Roll up  03/2022 03/2022 

07/2025* 

 

*Notice boards for Mar Menor.  

 

The action started on time with a discussion among IDECO Project manager and UNIFE, responsible 

for the publication of the website, to identify an efficient LIFE website and, besides a new website 

dedicated to the project with the domain lifetransfer.eu, UNIFE decided to publish also a webpage visible 

at: http://www.unife.it/it/ricerca/progetti/internazionali/chemistry-and-pharmaceuttical-sciences/life-

transfer 

Extra activity not planned or foreseen onAF 

On 14/08/2023 the IDECO Project Manager was contacted by Denis Loctier, a journalist of Euronews 

television working on a documentary series in partnership with the European Commission, in order to 

insert LIFE TRANSFER in an episode about "blue carbon". All the support was granted, including the 

request for filming in protected areas, checking the final text and on 13/10/2023 the troupe of Euronews 

filmed the actual transplantation work in Goro. The journalist declared no flags were allowed so it was 

not possible to display the LIFE or Natura 2000 flags. The 8-minute episode of the Ocean documentary 

series was scheduled to air at 20:45 CET on Tuesday, November 28. Below is Ocean's regular schedule 

on Euronews (Central European Time): 

Additionally, the programme was available in multiple languages on the website, at 

https://www.euronews.com/embed/2399256 starting at minute 6:05 broadcasted from the evening of 

November 28, 2023. 

Through the contact form of the LIFE TRANSFER website, the German journalist Christian Schwäger 

asked for more information on the project objectives. A web meeting was organized with the journalist, 

University of Ferrara and Istituto Delta. During the meeting, it was agreed to organize an in-person field 

visit, which was held on 16/05/2024 at the Caleri lagoon. The article on LIFE TRANSFER was published 

on the journalist's webpage:: https://www.riffreporter.de/de/umwelt/seegraswiesen-mittelmeer-

http://www.unife.it/it/ricerca/progetti/internazionali/chemistry-and-pharmaceuttical-sciences/life-transfer
http://www.unife.it/it/ricerca/progetti/internazionali/chemistry-and-pharmaceuttical-sciences/life-transfer
https://www.euronews.com/embed/2399256
https://www.riffreporter.de/de/umwelt/seegraswiesen-mittelmeer-naturschutz-renaturierung-klimaschutz-co2-po-delta-adria
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naturschutz-renaturierung-klimaschutz-co2-po-delta-adria  

 

Sub-action E1.1 ï Dissemination and Networking with other projects (including LIFE) 

The outcomes of networking were: a) Spreading of LIFE TRANSFER methodology to 9 LIFE projects:  

LIFE19 NAT/BG/ 000804 - LIFE FOR POMORIE LAGOON; LIFE17 NAT/BG/000558 - The Lagoon 

of LIFE; LIFE16 NAT/IT/000663 - LIFE LAGOON REFRESH; LIFE16 NAT/IT/000816 - ROC-POP-

LIFE; LIFE19 NAT/IT/000851 LIFEEL; LIFE22-NAT-IT-LIFE-NatuReef/101113742 LIFE 

NATUREEF; LIFE CERCETA PARDILLA LIFE19 NAT/ES/000906; LIFE15 IPE/ES/000012 LIFE-

IP INTEMARES; LIFE20 NAT/ES/001265  LIFE PINNARCA. These projects address lagoons 

conservation; wetlands and avifauna conservation; Pinna nobilis conservation and seagrass habitat; 

Anguilla anguilla conservation; coastal management, coastal restoration. b) One executive project of 

LIFE TRANSFER shared with Project manager of LIFE19 NAT/BG/000804 - LIFE FOR POMORIE 

LAGOON; c) LIFE TRANSFER transplant methodology has been used in LIFE19 NAT/BG/000804 - 

LIFE FOR POMORIE LAGOON; d) Spreading of LIFE TRANSFER methodology to other types of 

projects and platforms dedicated to ecosystem restoration restor.eco 

https://restor.eco/map/site/seagrass-transplantation-for-transitional-ecosystem-recovery. and 

HORIZON 2020 OPERANDUM platform dedicated to Nature Based Solutions https://geoikp.operandum-

project.eu/nbs/explorer/details/4756  
e) A valuable source of information, even if not complete, was found into the database of European 

Environment Agency (EEA), the database was analyzed to look for potential participants to the action 

E2 considering the site managers with the habitat 1150 Coastal lagoon. In this case due to a release of a 

new version of the database the analysis will be repeated; f) Dissemination of LIFE TRANSFER at 

Interreg ARTEMIS projects dealing with seagrass restoration and MPA (Marine Protected Areas);  

g) Dissemination to general public of the LIFE TRANSFER methodology and seagrass benefits.  

CETENMA provided a specific report of its Networking activities with 4 of the 9 LIFE projects plus a 

a networking with Third Vice-President of the Government of Spain and Minister for Ecological 

Transition and Demographic Challenge. The LIFE projects involved were: LIFE CERCETA 

PARDILLA - Marbled duck habitat conservation; LIFE INTEMARES - Integrated management of 

Natura 2000 marine network in Spain; LIFE PINNARCA - Protection and restoration of Pinna nobilis 

in the Mediterranean. The networking provided: Technical Knowledge Exchange, LIFE TRANSFER 

transplantation techniques for submerged aquatic angiosperms were recognized by LIFE INTEMARES 

as potentially crucial for future EU Nature Restoration Regulation protocols; LIFE PINNARCA 

contributed expertise on the ecological relationship between Pinna nobilis and seagrass meadows as an 

ecosystem service. Operational Synergies: Identified complementary conservation actions across 

projects including Posidonia oceanica protection, ecological anchorages (INTEMARES), invasive 

species alert programs (jellyfish Phyllorhiza punctata, algae Batophora), and fan mussel recovery in Mar 

Menor's unique salinity conditions (PINNARCA). 

 

The abovementioned results are the fruit of continuous and intense activities that are resumed in the 

following table. The date column refers to the date in which the specific event was published or occurred 

 
Activity  Date 

Participation to United Nation (UN) Decade on Ecosystem Restoration User Survey. LIFE-TRANSFER was 

invited to submit an application for consideration as one of the Founding 50 community members of the UN 

Decade's Digital Hub.  LIFE TRANSFER was not selected but later IDECO was contacted from the platform 

https://restor.eco/  Foundation official partner of UN. 

Application 

submitted on 

12/05/2021. 

UNIFE, DAIS-UNIVE, IDECO personnel participated to the celebration of NATURA2000day with a 

webmeeting, with LIFE19 NAT/BG/000804; LIFE17 NAT/BG/000558; LIFE16 NAT/IT/000663; LIFE16 

NAT/IT/000816  

21/05/2021 

Webmeeting with Dimitar Popov LIFE FOR POMORIE LAGOON and partners from BBF and Pomorie 

Salinas. Planned visit in person of Bulgarian colleagues in Italy for May 2022 

21/12/2021 

https://www.riffreporter.de/de/umwelt/seegraswiesen-mittelmeer-naturschutz-renaturierung-klimaschutz-co2-po-delta-adria
https://restor.eco/map/site/seagrass-transplantation-for-transitional-ecosystem-recovery
https://geoikp.operandum-project.eu/nbs/explorer/details/4756
https://geoikp.operandum-project.eu/nbs/explorer/details/4756
https://restor.eco/
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Activity  Date 

Presentation of the LIFE TRANSFER project at the HORIZON 2020 OPERANDUM panel on the potential 

of NBS in rural areas at regional level 

17/01/2022 

Participation to World Wetland Day celebration: Bulgaria, Albania, Greece, France, Portugal, Italy, Cyprus, 

Spain, Montenegro Report uploaded on website  https://www.lifetransfer.eu/wp-

content/uploads/2022/05/WWD-2022_Report.pdf 

02/02/2022 

LIFE TRANSFER added as new project to Researchgate https://www.researchgate.net/project/Seagrass-

transplantation-for-transitional-Ecosystem-Recovery  

29/03/2022 

LIFE TRANSFER added to HORIZON 2020 OPERANDUM platform https://geoikp.operandum-

project.eu/nbs/explorer/details/4756, the platform since the submission on year 2022 was implemented.  

29/03/2022 

LIFE TRANSFER added to https://restor.eco/map/site/seagrass-transplantation-for-transitional-ecosystem-

recovery 

29/03/2022 

In person meeting with personnel of LIFE19 NAT/BG/000804 LIFE FOR POMORIE LAGOON, IDECO 

and DeltaPoER at the premises of DeltaPoER in Comacchio, Italy. On site visit of LIFE TRANSFER 

restoration location 

25/05/2022 

26/05/2022 

Networking meeting of CETENMA personnel with LIFE CERCETA PARDILLA 26/05/2022 

On 23-24 May, on the occasion of Natura 2000 Day, an information desk on LIFE TRANSFER was set up 

at the University of Ferrara by UNIFE personnel, with distribution of information brochures, display of a 

specially designed roll-up and an aquarium with live phanerogam Zostera marina inside. 

23-24/05/2022 

Participation of IDECO and HCMR at online Platform meeting lagoon of life, abstract available at  

https://lagoon.biodiversity.bg/files/modules/307/lpm-book-of-abstracts3-2170.pdf  

12/10/2022 

Participation of IDECO at in person workshop for fishermen organized from LIFEEL ï LIFE19 

NAT/IT/000851, at Porto Tolle, VenetoPark  

12/12/2022 

In the occasion of European Researchers' Night UNIFE presented LIFE TRANSFER in Ferrara city center, 

Italy  

29/10/2023 

CINEA survey on wetlandsô restoration benefits for the economy and the society 01/10/2024 

Webmeeting with ARTEMIS (Accelerating the Restoration of Seagrass Meadows in the Mediterranean area 

through Innovative ecosystem-service based Solutions) 

12/09/2024 

Poster of LIFE TRANSFER presented at Venetonight - Research Night, organized by the Shylock University 

Theater Association of Venice. The event, organized by Ca' Foscari University of Venice as part of European 

Researchers' Night 

27/09/2024 

Webmeeting with LIFE NATUREEF  05/12/2024 

LIFE TRANSFER presented at workshop held in Athesns, Greece ñGovernance solutions for Mediterranean 

Marine Protected Areasò  
03/07/2025 

Poster on LIFE TRANSFER presented at annual meeting of ñGruppo di Algologiaò, Roma  14-15/11/2025 

 

A selection of pictures of some of the activity resumed into the above table.  

Celebration of NATURA2000day 

21/05/2021 

Webmeeting LIFE FOR 

POMORIE LAGOON 

21/12/2021 

World Wetland Day celebration 

02/02/2022 

https://www.lifetransfer.eu/wp-content/uploads/2022/05/WWD-2022_Report.pdf
https://www.lifetransfer.eu/wp-content/uploads/2022/05/WWD-2022_Report.pdf
https://www.researchgate.net/project/Seagrass-transplantation-for-transitional-Ecosystem-Recovery
https://www.researchgate.net/project/Seagrass-transplantation-for-transitional-Ecosystem-Recovery
https://geoikp.operandum-project.eu/nbs/explorer/details/4756
https://geoikp.operandum-project.eu/nbs/explorer/details/4756
https://restor.eco/map/site/seagrass-transplantation-for-transitional-ecosystem-recovery
https://restor.eco/map/site/seagrass-transplantation-for-transitional-ecosystem-recovery
https://lagoon.biodiversity.bg/files/modules/307/lpm-book-of-abstracts3-2170.pdf
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In person meeting 25/05/2022. Natura 2000 Day 24/05/2022 

Online Platform meeting lagoon of 

life12/10/2022 

workshop for fishermen organized from 

LIFEEL 12/12/2022 

 

meeting with Minister Teresa 

Ribera regarding Mar Menor 

current status July 2022 

 

 
European Researchers' 

Night,29/10/2023 

 
Meeting with Life Pinnarca, February 

2024  

 

 
Meeting with Life INTEMARES 

on February 2024   

 

 
Venetonight - Research Night 

27/09/2024 

 

 
Webmeeting with ARTEMIS project 

 27/09/2024 

  
Poster at meeting of ñGruppo 
di Algologiaò, 14-15-/11/2025 

 

 

 

On 2022 was implemented also a first analysis of the database from https://www.eea.europa.eu/data-

and-maps/data/natura-13/#MANAGEMENT with the objective of extracting information of site 

managers of Natura 2000 sites with habitat 1150* Coastal lagoon and conservation status Global "C". 

This was a preliminary analysis and resulted in a database that was not complete; the information was 

https://www.eea.europa.eu/data-and-maps/data/natura-13/#MANAGEMENT
https://www.eea.europa.eu/data-and-maps/data/natura-13/#MANAGEMENT



















































































