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	Summary

	Several measures can be implemented to mitigate the lionfish invasion in the Mediterranean. Hereby, we chose to present the most cost-effective and/or important options based on our expertise and opinion for each of the categories (i) Prevention, (ii) Eradication and (iii) Management. 
Measures for prevention analysed include: 
· P1. Barriers to the Suez Canal
· P2. Awareness campaigns for the aquarium trade
· P3. Trade prohibition of Pterois miles by including it in the EU priority list (EU 1143/2014)
Measures for eradication analysed include: 
· E1. Early surveillance systems
· E2 Scientific monitoring
· E3. Targeted removal for early eradication
Measures for management analysed include: 
· M1. Diver-led culling with hand spears
· M2. Citizen science monitoring
· M3. Awareness and participation
· M4. Regional action
· M5. New removal/fishery techniques 
· M6. Market (consumption and jewel-crafting) promotion
· M7. Scientific monitoring 

Since the invasion of lionfish in the basin is at a mature level with high population levels in many areas (including EU countries), its introduction to suitable habitats of the EU cannot be prevented. However, prevention measures can limit the genetic diversity of lionfish in the Mediterranean and prevent facilitation of lionfish spread within the basin. At a time when Egypt is investing significant developments in the area of the Suez Canal (including mega desalination plants), it might be prudent to collaborate and explore prevention measures that can be used for the lionfish and other Lessepsian invasions in the basin. Trade prohibition of lionfish in the aquarium trade and awareness campaigns are cost-effective ways to prevent further spread and new introductions of lionfish through this pathway. Measures for eradication should be limited to targeted areas where lionfish is next anticipated since it is very highly unlikely to eradicate the species from locations where lionfish is established. The measures for management that we propose are cost-effective and all important towards lionfish (and other alien species) management in the basin. We elaborate on the experience gained from the RELIONMED project to analyse each measure. We show that diver-led culling can be effective to control lionfish at priority areas; however, legislative framework needs to adapt to allow removal events with scuba diving. Citizen science monitoring, awareness measures, regional action, and market promotion are all very useful tools for management of lionfish and their promotion will offer important benefits (e.g. increased citizen science participation, better monitoring, consumption, etc.) for other invasive species too. New removal/fishery techniques hold potential but need development and potentially legislation changes. We highlight the importance of scientific monitoring at sentinel locations to better understand lionfish (and of other invasive species) interactions, impacts and to offer data vital for early response and management. 

To guide implementation cost and cost effectiveness of each measure, we used the following categories:
· For the costs (Euros) of each measure: 
>5,000,000 = very high
500,000- 4,999,999 = high
10,000 – 499,999 = moderate
500 - 9,999 = low
<499 = very low

· For the effectiveness of the approach towards the goals of the management measure:
Low – negligible effect 
Moderate – Moderate effect
High – Likely to minimise introduction or spread or invasive effects of lionfish

· For the social acceptability:
High, Moderate, Low

· For the duration:
Permanent, Temporary




	Detailed assessment

	
	Description of measures
	Assessment of implementation cost and cost-effectiveness  (per measure)
	Level of confidence

	Measures to achieve  prevention (P1-P3)
	P1. Barriers to the Suez Canal 
Installation of a high-salinity section in the Suez Canal (Goren & Galil, 2005) / Reinstating the former salinity barrier of the Bitter Lakes (Galil et al., 2017).

Long-term management of invasive species introductions is viable only if taken in tandem across the region. A concerted action at a regional level through the Barcelona Convention is necessary.

The Suez Canal is the major pathway of invasive species in the Mediterranean and its impact will likely increase as climate change continues; favouring thermophilic species of Indo-Pacific origin. 

The much lower rate of species introductions through the Panama Canal, which includes a freshwater section (consisting partly of the natural Gatun Lake) and the increase in species introductions through the Suez Canal after the salinity changes in the Bitter Lakes and the Nile estuary provide evidence that a salinity barrier could be an effective solution for the canal pathway (Gollasch, 2011; Galanidi et al., 2017).

Apart from the salinity change, establishment of locks would additionally decrease current movements and limit the dispersal of propagules (e.g. larvae and eggs) drifting to the Mediterranean. 

	As mentioned in the risk assessment undertaken for the Striped Eel Catfish Plotosus lineatus (Galanidi et al., 2017), reinstating a high salinity section in the Suez Canal requires international co-operation. 

This would avoid continued introductions of lionfish and other Red Sea species into the Mediterranean. To tackle the spread of lionfish that are already in the Mediterranean other measures are needed. Although biosecurity measures in the Suez Canal are of paramount importance to tackle non-indigenous species introductions and impacts in the Mediterranean, they cannot prevent the spread of those lionfish that are already in EU waters. They can limit the genetic diversity of lionfish in the Mediterranean. 
The costs are high but could be decreased if they are combined with other construction initiatives on the Suez Canal. The Egyptian government is in fact building some mega desalination plants in the vicinity of the Suez Canal and their hypersaline effluent could be strategically used to re-establish the salinity barrier in the Bitter Lakes. Collaboration with Egypt and other countries of the Mediterranean basin are needed to develop prevention measures at the Suez Canal at a critical time when several developments have been planned for the area. 

Costs = high to very high (potential to be combined with other construction initiatives on the Suez Canal will reduce construction costs)
Effectiveness = high (to cut off a source route into the Mediterranean)
Social acceptability: high
Duration: permanent
Other benefits from such measure can be massive; preventing future introductions of new invasive species and subsequent costs, while preventing genetic and propagules pressure from the Red Sea to the Mediterranean for the species that already invaded. 


	Moderate



	
	P2. Awareness campaigns for the aquarium trade
To prevent intentional release from domestic aquaria: awareness campaigns to educate the public about the threats posed by Pterois miles to the environment, ecosystem services and human well-being.

Lionfish are imported into many Mediterranean countries by the aquarium trade from the Indo-Pacific. RELIONMED surveys indicate that many pet-shops in Cyprus are selling lionfish and the situation is similar in other Mediterranean countries such as Turkey (Gülenç, 2019), Lebanon (Bariche, pers. communication), and Italy (Tiralongo, pers. communication). 

Awareness campaigns among citizens of the EU and non-EU countries should be also promoted to deactivate this potential pathway for lionfish introductions. Countries such as Turkey are already using lionfish captured in their coasts to sell them in the aquarium/petshop trade (Gülenç, 2019). In Cyprus, lionfish captured alive by free divers were sold on numerous occasions to pet shops (Jimenez unpublished data). 

To prevent further introductions of lionfish to  already invaded or as yet uninvaded areas of Europe, it is important that precautionary measures are implemented and for people to become aware and environmentally conscious enough to  avoid intentional release of individuals to the marine ecosystem through campaigns and educational material. 


	The costs of awareness and educational campaigns vary depending on the target group and platform used (e.g. media, social platforms, personal communication) and public events (e.g. workshops, info days, etc.). Nevertheless, a large number of people can be reached and educated with relatively little effort and cost. Advancement of education and awareness has been considered as the first priority measure for managing invasive species in the Mediterranean (Giakoumi et al., 2019). Such activities will not only enhance knowledge and improve perceptions about lionfish, but they will also improve knowledge about invasive species and potentially stimulate the interest of the public for other environmental issues. 

RELIONMED project organised several workshops and participated in many events in Cyprus; directly involving and engaging thousands of people in RELIONMED events with few thousands Euros cost. Educational and training events for divers and fishers were organised in all cities of Cyprus while RELIONMED was disseminated in local and international channels (e.g. The Guardian, BBC, Euronews) and reached millions of people. Posts on mass media was achieved with the collaboration and interest of stakeholders with almost no cost at all. The improvement in education and awareness about lionfish was reflected in surveys with a representative sample from the public of Cyprus. Indicatively, surveys in 2017 (beginning of project) has shown that approximately 25.70% of the public was aware about lionfish while in July 2019, approximately 58.40% was aware. From those, 76.70% disagreed that lionfish can damage the environment in 2017 and this percentage dropped to around 49% in 2019. Only 15% would consume lionfish in 2017 while 25% would consume it in 2019. 

Even if education and awareness campaigns prevent future intentional releases via the aquarium trade, the measures will not be effective to prevent introduction to the EU as the species is already established in the basin and is spreading naturally. Prevention of future releases will prevent genetic increases of lionfish and potential speed up of the spread that could be caused by a release to a suitable habitat where lionfish hasn’t yet established.

Costs= very low to low (can be combined with other measures, e.g. see M3).
Effectiveness = Moderate. This will prevent intentional releases via the aquarium trade, However, this must also be combined with measures to prevent the spread of lionfish species already established
Social acceptability: high
Duration: temporary 

	High

	
	P3. Trade prohibition of Pterois miles by including it in the EU priority list (EU 1143/2014)

	If P. miles is listed as an IAS of Union Concern (Regulation 1143/2014), then its trade into and within EU will be banned. 

Costs= very low 
Effectiveness = high (to prevent future introductions via the aquarium trade) 
Social acceptability: high
Duration: permanent
 
	High

	Measures to achieve  eradication (E1-3)
	E1. Early surveillance systems 
Several national and regional collaboration platforms on invasive/alien species (e.g. EASIN, ESENIAS, ELNAIS, Sea Watchers) and citizen science programmes have been established (for a review of initiatives see Giovos et al., 2019). These initiatives have been proved effective for the early detection of Lessepsian invasive species.

In collaboration with RELIONMED project, MedMIS has established a platform specific for lionfish (http://www.iucn-medmis.org/?c=LionFish/show) aiming to promote and motivate users across the entire Mediterranean.

	Almost all P. miles records in the Mediterranean that have been published in the literature originate from a record provided by a citizen-scientist; particularly those which represent the first records of the species in a country (e.g. see Turan et al., 2014; Bariche et al., 2013; Dailianis et al., 2016; Ali et al., 2017; Azzurro et al., 2017; Al Mabruk & Rizgalla, 2019).

Surveillance systems are already in place so they don’t require substantial resources apart from maintenance and running costs. Promotion of the systems through the media and campaigns can enhance participation and success of the platforms. Such promotion activities are currently being implemented by the RELIONMED project and we expect that the number of citizens recording lionfish in the MedMIS platform will increase. Given the distinctive and spectacular appearance of lionfish, citizens can easily identify it. Promotion of surveillance systems can be combined with other management measures such as M3. Surveillance systems with citizen-science support can be considered as the most effective method to achieve early detection of lionfish in new locations.

Costs= low 
Effectiveness = high (to detect lionfish at an early stage of their invasion in new locations) 
Social acceptability: high
Duration: permanent
The systems also offer other benefits as they increase awareness and motivate the public to report alien species to researchers. 

	Moderate



	
	E2. Scientific monitoring 
Utilization of existing survey programmes and/or targeted scientific monitoring in areas where lionfish is next anticipated to invade (and establish) can be implemented to early detect lionfish invasion. Targeted monitoring could be implemented in countries such as Albania, Italy and Tunisia close to areas where lionfish have established. 
	Cost effective methods such as the utilisation of existing survey programmes (e.g. MEDITS International bottom trawl survey in the Mediterranean Sea) can be used. 

Targeted scientific monitoring can also be utilized in areas where lionfish is anticipated to next invade. However, their effectiveness is doubtful. For instance, the area of Cavo Greco in Cyprus (hotspot of alien species) was monitored under a national scheme using visual census by scientists. After more than 2100 transects (× 25 m) and 450 random photoquadrats during day light in different habitats (i.e., Posidonia meadows, and rocky and soft substrates), no new records of alien species were obtained  (Kleitou et al., 2019). On the other hand, six new alien species were sighted and reported for the first time based on the volunteered contributions of citizen-scientists (Kleitou et al., 2019). 

Cost= very low to low (if combined with existing survey programmes)
Effectiveness = moderate (to detect lionfish at an early stage of their invasion in new locations)
Social acceptability: high
Duration: temporary

	Moderate

	
	E3. Targeted removal for early eradication
Rapid eradication of lionfish after its detection.
	Early detection and rapid response for early eradication of marine species has been achieved only rarely and in restricted areas. Examples include the eradication of the black-striped mussel Mytilopsis sallei in Darwin Harbor, Australia (Willan et al., 2000) and of the alga Caulerpa taxifolia in Agua Hedionda Lagoon and Huntington Harbor, California (Anderson, 2005).  
Eradication attempts of the lionfish in the Carribean have also demonstrated that complete eradication is unlikely (Barbour et al., 2011; Frazer et al., 2012, Green et al., 2014).

Early response (e.g. spearfishing a lionfish after its detection in a new area) should be promoted since its costs will not be high and despite low chances of avoiding the invasion in the new area, it might delay it until EU and Mediterranean countries are more prepared to challenge the invasion. Eradication in areas adjacent (e.g. <5 km) to infected by lionfish sites will be labour intensive. For example, Cyprus sunk a new artificial reef (wreck) in a sandy area and three lionfish colonized the wreck just one week after its placement while two more colonized in the later week. Any attempt to eradicate lionfish from such areas should need to be consistent and frequent. 

Cost= low 
Effectiveness = moderate (if combined with management that will reduce source input)
Social acceptability: high
Duration: temporary

	Moderate

	Measures to achieve  management
	M1. Diver-led culling with hand spears
Current lionfish management in the Atlantic invasive range relies on diver-led culling with hand spears (Barbour et al., 2011; Harms-Tuohy et al., 2018). 

	In the Western Atlantic invasive range, lionfish culling by divers has been an effective control practice at local scales able to reverse the declines in native reef fish (Green et al., 2014). Multiple removals off Little Cayman Island at irregular intervals over a seven month period, restricted the size frequency distribution towards smaller individuals, which allowed decreased predation on ecologically and economically important fish (Frazer et al., 2012). Furthermore, a study on Bonaire and Curaçao, in southern Caribbean, revealed significant reduction in both lionfish densities and biomass compared to sites that were not targeted for culling (de León et al., 2013). Similar results were observed in Puerto Rico. The removals decreased the lionfish densities and re-colonization to the targeted area at the initial densities was gradual and took about 9 months (Harms-Tuohy et al., 2018). According to Barbour et al., (2011) and (Morris et al., 2011), if 15- 65% per year or 25% per month, respectively of adult population is eliminated, then it would be enough to drive population declines.

Preliminary results after removals of lionfish in the Mediterranean, as part of the RELIONMED LIFE project, have shown that habitat features of a site play a major role in the success of removals. Specifically, small removals with 2-3 divers and visual census surveys using transect replicates have shown little success in sites where lionfish were widespread over rocky reefs (Figure A.1). On the other hand, 2-3 divers did decrease the lionfish populations from sites with prominent erosional features (e.g. crevices, depressions, ridges) were lionfish were aggregated along those features (Figure A.1). Success of lionfish removals from extensive rocky reefs seems possible when removals take place on a larger scale (i.e. more people). After RELIONMED organised large removals (>10 divers) from two extensive rocky reef sites, lionfish populations declined.
Nevertheless, recolonization of lionfish was rapid (maximum two months) and for removals to be effective they need to frequent.    

Control via removals is not feasible within the current legal framework and that a model involving citizen divers is necessary. Currently, scuba diving and spearfishing is prohibited in all Mediterranean countries apart from Cyprus in which small teams gather permits to remove lionfish under strict criteria. Such initiatives are cost-effective and similar programmes can be implemented at a wider scale.

The approximate cost for organising a removal event with citizen divers in the framework of the RELIONMED project ranged between 500 and 960 Euro (mean 730 EU) (Table A.1). Nevertheless, a removal event with divers and a responsible authority/individual could also be organised at far less expense given that only 1 responsible person could supervise the event. To assess whether removals could become sustainable with the support of the divers, we asked removal participants whether they would pay extra fee to participate in lionfish removals, lionfish observation, or to support others in lionfish removals. Most divers reported that they would pay at least 2 Euro extra fee to participate in removals while more than 40% reported that they would pay more than 6 Euro extra fee to participate in lionfish removals.

The health and safety issues due to the venomous spines of lionfish can be a concern for divers who want to participate but they can be tackled with correct awareness strategies and campaigns (see M3).  

Cost= low 
Effectiveness = high (able to decline lionfish populations in levels that do not cause damage to the other communities) 
Social acceptability: high
Duration: temporary (need to be applied consistently)
This measure offers additional benefits such as increasing public participation, motivation and knowledge about invasive species. Major issue for its implementation is the current legislation and specifically the absence of coordination and specialized framework for divers to be allowed to remove lionfish using SCUBA.
	Moderate
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Figure A.1. Lionfish abundance in sites with extensive rocky reefs (A-C) and prominent erosional features (D-H) monitored using visual census at Cavo Greco Area, Cyprus (RELIONMED data; Kleitou et al. in prep.). Removals of lionfish were conducted by small teams 1-3 divers. 


Table A.1. Indicative costs for organising a lionfish removal with citizen-divers based on the experience of the RELIONMED LIFE project. 
	Costs of organising lionfish removals with citizen-divers in Cyprus as part of RELIONMED project

	Parameter
	Minimum scenario €
	Maximum scenario €
	Mean €
	Explanation

	Personnel participation in the competition day (2-3 researchers)
	260
	390
	325
	Using an average 130.00 EU per day for each researcher

	Competition preparation: 1 day (1 person/researcher)
	130
	130
	130
	

	Boat rental and fuel (0-1 boat)
	0
	250
	125
	250.00 EU for each boat use

	Car fuel (2-3 cars)
	80
	120
	100
	40.00 Euro for each car transferring personnel and boats 

	Consumables (snacks and beverage)
	30
	70
	50
	 

	Total
	500
	960
	730
	 






	
	M2. Citizen science monitoring
Citizen science has proved very useful in monitoring lionfish populations. 
Monitoring requires regular efforts, to raise awareness, with good organization, citizen participation and stakeholder engagement. 

	Citizen science data complement official surveillance systems, and can be particularly useful in contributing to the early warning of the IAS of European Union concern. Such projects can additionally increase awareness and empower citizens (Cardoso et al., 2017).

RELIONMED project established a surveillance system together with MedMIS, with the aim to detect and identify hotspots of lionfish to guide removal action. Citizens’ data can be used to understand trends and lionfish densities. The citizen science data were used in RELIONMED to guide removals when lionfish numbers were high, and also prove that removals were effective in lowering the lionfish numbers. In addition, citizens can provide useful background information (i.e. water temperature) to better understand lionfish invasion.

Cost= low (can be implemented along with other management measures such as E1)
Effectiveness = high (able to identify priority areas under invasion and trends of lionfish population) 
Social acceptability: high
Duration: permanent
This measure offers other benefits such as increased public participation, motivation and knowledge about invasive species. 
	Moderate

	

	
	M3. Awareness and participation
To mitigate social impacts and stimulate stakeholders interest (mainly fishers and divers), awareness events can be carried. During the events, stakeholders can be informed about the venomous sting of the species, trained on safe handling and first-aid, and get equipped with removal equipment. 
To raise public participation, competitions (lionfish removals with awards for winners) can be organized. 
	Similar activities and with high success are implemented in Cyprus as part of the RELIONMED project. For the removals, equipment is provided by the project to the divers including needle proof gloves, specialized lionfish containment unit, Hawaiian slingshots, and heat packs. Professional fishers are provided with needle proof gloves.  Although little expensive (100-200 EU), containment units could be provided to spearfishers to allow easy removal of lionfish from spearguns and facilitate their involvement.

Participation of divers in removal events including competitions appear to have strong social benefits. After a questionnaire survey, participants strongly indicated that their involvement in removal activities enhanced their support towards potential management measures against invasive alien species (IAS), their collaboration with scientists and authorities, their participation in conservation activities while at the same time enhanced their knowledge about impacts and edibility of lionfish. Indicative costs of organising a lionfish removal competition with awards for divers are shown in Table A.2). 

Cost= low (can be implemented along with other management measures such as P2)
Effectiveness = high (able to stimulate citizen science participation and improve monitoring and management of lionfish) 
Social acceptability: high
Duration: temporary (needs to be applied consistently)

	High

	

Table A.2. Indicative costs for organising a lionfish removal competition with divers based on the RELIONMED project experience (RELIONMED data).
	Costs for organising a lionfish competition with citizen-divers in Cyprus as part of RELIONMED project

	Parameter
	Minimum scenario
	Maximum scenario
	Mean
	Explanation

	Personnel participation in the competition day (4-6 researchers)
	520
	780
	650
	Using an average 130.00 EU per day for each researcher

	Competition preparation: 2 days (2-3 people/researchers)
	520
	780
	650
	

	Safety diver during the competition
	0
	150
	75
	 

	Boat rental and fuel (1-3 boats) for safety/control during the competition
	250
	750
	500
	250.00 EU for each boat use

	Car fuel (3-5 cars)
	120
	200
	160
	40.00 Euro for each car transferring personnel and boats to the competition

	Ambulance stand-by in the competition area
	0
	100
	50
	 

	Consumables (snacks and beverage)
	150
	250
	200
	 

	Prices/Awards
	500
	1000
	750
	 

	Total
	2060
	4010
	3035
	 





	
	[bookmark: _Hlk520764981]M4. Regional action
Regional co-ordination and policy integration with non-EU countries bordering the Mediterranean where P. miles is already present or expected to arrive.

	This would be important both for monitoring and for containment efforts between introduction “hotspots” and surrounding populations. 
P. miles is already included in the priority list of non-indigenous species for monitoring in relation to fisheries in the East Mediterranean in a pilot study by FAO/GFCM (UNEP/MAP, 2017). The proposal is that the species is monitored through the Data Collection Reference Framework (DCRF) (CFP requirement) of EU Member States and the discards monitoring program of the GFCM (GFCM – UNEP/MAP, 2018). Further regional collaborations should be promoted across the entire Mediterranean. RELIONMED project plans to invite relevant experts and managers to Cyprus to transfer good practices and knowledge gained through the project. 

Cost= low 
Effectiveness = high 
Social acceptability: high
Duration: temporary
	High

	
	M5. New removal/fishery techniques 
With the logistical, financial, and safety challenges of diving deep, alternative ways should be explored (lionfish has been reported to invade areas deeper than 300 m). Adapted methods can also be used to create a targeted lionfish fishery. New techniques include use of adapted lionfish traps and utilization of new computer-vision technology and underwater robotics.  
	Early lionfish removal via trapping represented bycatch in existing fisheries of the Western Atlantic (e.g. lobster traps) but there has been an effort for trap refinement to reduce bycatch and increase lionfish catches (Pitt & Trott 2015; Gittings et al., 2017). Trapping holds great promise as a low-cost method to allow lionfish removal from depths below diver limits but its development has not yet reached an optimum level. 

Computer-vision technology and underwater robotics that are able to stun and collected lionfish are being tested with promising results in the Western Atlantic (Sutherland et al., 2017). Technological advancements could significantly increase our ability to tackle the growing range of problematic invasive species across the world in the future. However, the costs of this approach are currently high and might be prohibitive in many circumstance (Sutherland et al., 2017; Andradi-Brown, 2019).

In the RELIONMED project, divers used Hawaiian slingshots for lionfish removals. However, slingshots were not very successful in catching the small individuals (Figure A.6) and adaptations or alternative techniques or gears should be used. 

Cost= high
Effectiveness = moderate 
Social acceptability: high
Duration: permanent
The major issue is that the methods described are not yet available in the EU and specific licences might be required if adopted at a commercial level.  

	Low

	
Figure A.6. Caught and missed lionfish for each size-range during the removal expeditions (RELIONMED data)


	


	M6. Market (consumption and jewel-crafting) promotion
In the Western Atlantic, local authorities established management strategies to counteract the threat and to create localised benefits linked to control mechanisms. Exploring and initiating commercial market niches is a current management strategy among the seafood industry, distributors, chefs, researchers, fishers and conservationists in the Atlantic invasive range. Artists also take advantage of the unique; ornate beautifully patterned spines, rays and tails of lionfish to make and/or sell an assortment of jewellery from them (Ali, 2017).

Profitability of the small-scale fishery of several eastern Mediterranean countries (e.g. Cyprus, Israel, Lebanon, Turkey) now strongly relies on some NIS catches, such those of rabbitfishes (Siganus spp.) and goatfishes (Upeneus spp. and Parupeneus forskalii) while trawlers are extensively exploiting the non-indigenous penaeid shrimps Penaeus pulchricaudatus, Penaeus semisulcatus, and Metapenaeus affinis. 

The lionfish edibility and good taste should be used to advertise and promote the consumption of specimens captured either through coordinated removal programmes or through opportunistic capture by citizens. 

	Enhancement of lionfish market value will sustain targeting and removal actions in the wider region of the Mediterranean.

The RELIONMED project is exploring and will demonstrate and assess the feasibility of small market niches for lionfish exploitation market such as the potential for jewellery and artwork market and/or for food market.
Promotion of lionfish value will significantly improve participation of recreational fishers (i.e. spearfishers) in tackling the lionfish invasion. 

Cost= low
Effectiveness = high 
Social acceptability: high
Duration: permanent
This measure incurs some costs for its development but on the long-term it will provide both socioeconomic and environmental benefits. 

	High

	
	M7. Scientific monitoring 
Scientific monitoring at sentinel locations can advance knowledge about the lionfish invasion, its impacts and interactions within the basin. 
Monitoring an initial establishment location (e.g. ports for species that are likely to be introduced via ballast waters, or hotspot areas of Lessepsian immigrants near the Suez Canal) could be used to delay the buildup of an invasive species (and assist E3). As the easternmost point of EU in the Mediterranean, Cyprus offers  an ideal position for monitoring Lessepsian species at an early stage of their invasion before the impacts are felt to the rest of the EU. 
	Data inadequacy is a major issue to enable rapid and robust assessment of invasive species potential under the EU Regulation 1143/2014.
Stationary monitoring stations could be established in the basin to provide early response data to fulfil the requirements and guide the implementation of the Regulation. 
With stationary monitoring stations, a BACI (Before-After-Control-Impact) design could be used to understand impacts and interactions caused by an invasive species such as the lionfish. For instance Cavo Greco area (a hotspot of alien species) was monitored for two years prior and during when lionfish started expanding, as part of a national-programme of Cyprus. If monitoring is repeated constantly, then useful information about the changes observed in the ecosystem and lionfish impacts can be delineated. Other existing surveys (e.g. MEDITS) could also be used as an additional measure.

Cost = moderate (but can be increased depending on its duration, interval, and targeted taxa – e.g. if monitored a large array of species with different traits macroalgae, pelagic species, sessile invertebrates, etc.)
Effectiveness = high 
Social acceptability: high
Duration: permanent

The benefits of such a measure can be manifold as it will provide vital information about lionfish interactions and impacts, lionfish migratory and foraging behaviour, and understand lionfish threshold densities that cause damage. At the same time, it can provide useful data for other taxa and act as an early station for the EU (Measure E1). 
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