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1 Preface 

In Ireland, the implementation of Article 6 of the Habitats Directive in relation to aquaculture projects 

and plans that occur within designated sites is achieved through sub-Article 6(3) of the Directive.  

The Habitats Directive is transposed in Ireland in the European Communities (Birds and Natural 

Habitats) Regulations 2011. NPWS are the competent authority for the management of Natura 2000 

sites in Ireland.  Obviously, aquaculture operations existed in coastal areas prior to the designation of 

such areas under the Directives. Ireland is thereby assessing both existing and proposed aquaculture 

activities in such sites. This is an incremental process, as agreed with the EU Commission in 2009, 

and will eventually cover all aquaculture activities in all Natura 2000 sites.  

For aquaculture operations, DAFM receives applications to undertake such activity and submits a set 

of applications, at a defined point in time, for assessment. The aquaculture applications are then 

subject to AA. If the AA process finds that the possibility of significant effects cannot be discounted or 

that there is a likelihood of negative consequence for designated features then such activities will 

need to be mitigated further if they are allowed to continue. The assessment reports are not always 

explicit on how this mitigation might be achieved but rather indicate whether mitigation is required or 

not and what results should be achieved.  
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2 Executive Summary 

2.1 The SAC 

Mulroy Bay (site code 002159) is designated as a Special Area of Conservation (SAC) under the 

Habitats Directive.  The marine area is designated for the Annex I habitats Large shallow inlets and 

bays (1160) and Reefs (1170).  The bay supports a variety of sub-tidal and intertidal sedimentary and 

reef habitats. The area is also designated for and supports significant numbers of the otter Lutra lutra.  

Conservation Objectives for these habitats and species were identified by NPWS (2012a) and relate 

to the requirement to maintain habitat distribution, structure and function, as defined by characterizing 

(dominant) species in these habitats. For designated species the objective is to maintain various 

attributes of the populations including population size, cohort structure and the distribution of the 

species in the Bay. Guidance on the conservation objectives is provided by NPWS (2012b). 

2.2 Activities in the SAC 

In Mulroy Bay the main aquaculture activities are shellfish, finfish and macro-algal culture.  Atlantic 

salmon (Salmo salar), scallop (Pecten maximus), blue mussel (Mytilus edulis), Native oyster (Ostrea 

edulis) and Pacific oyster (Crassostrea gigas) for both processing and fresh markets are produced in 

Mulroy Bay. In addition, culture of native macroalgal species is also carried out.  Aquaculture activity 

involves the culture of oysters on trestles in intertidal areas, mussels and macroalgae are grown on 

long-lines, scallops and native oysters are produced both using long-lines (to collect spat) and later 

on-grown subtidally on the seafloor, while salmon are reared in net pens subtidally.  A single 

applications exist for the cultivation of oysters intertidally in bags on trestles  within the bay. 

The profile of the aquaculture industry in the Mulroy Bay SAC, used in this assessment, was prepared 

by BIM and is derived from the list of licence applications received by DAFM and provided to the 

Marine Institute for assessment in August and finalized in October 2020.  

2.3 The appropriate assessment process 

The function of an appropriate assessment is to determine if the ongoing and proposed aquaculture 

activities are consistent with the Conservation Objectives for the Natura site or if such activities will 

lead to deterioration in the attributes of the habitats and species over time in relation to the scale, 

frequency and intensity of the activities.  NPWS (2012b) provide guidance on interpretation of the 

Conservation Objectives which are, in effect, management targets for habitats and species in the 

SAC. This guidance is scaled relative to the anticipated sensitivity of habitats/communities and 

species to disturbance by the proposed activities. Some activities are deemed to be wholly 

inconsistent with long-term maintenance of certain sensitive habitats while other habitats can tolerate 

a range of activities. For the practical purpose of management of habitats, a 15% threshold of overlap 

between an activity (or a combination of activities) resulting in persistent disturbance to a habitat or 

community type is given in the NPWS guidance. In-combination or cumulative disturbance to the 

community below this threshold is deemed to be not significant. Disturbance is defined as that which 
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leads to a change in the characterizing species of the habitat or community type (which may also 

indicate change in structure and function). Such disturbance may be temporary or persistent in the 

sense that change in characterizing species may recover to pre-disturbed state or may persist and 

accumulate over time. 

The appropriate assessment process is divided into a number of stages consisting of a preliminary 

risk identification, and subsequent assessment (allied with recommended mitigation measures if 

necessary) which are covered in this report.  The first stage of the AA process is an initial screening 

wherein activities which cannot have, because they do not spatially overlap with a given habitat or 

have a clear pathway for interaction, any impact on the conservation features and are therefore 

excluded from further consideration. The next phase is the Natura Impact Statement (NIS) where 

interactions (or risk of) are identified. Further to this, an assessment on the significance of the likely 

interactions between activities and conservation features is conducted.  Mitigation measures (if 

necessary and possible) will be introduced in situations where the risk of significant disturbance is 

identified.  In situations where there is no obvious mitigation to reduce the risk of significant impact, it 

is advised that caution should be applied in licencing decisions.  Overall, the Appropriate Assessment 

is both the process and the assessment undertaken by the competent authority to effectively validate 

this Screening Report and/or NIS.  It is important to note that the screening process is considered 

conservative, in that other activities which may overlap with habitats but which may have very benign 

effects are retained for full assessment.  

2.4 Data supports 

Distribution of habitats and species population data are provided by NPWS
1
.  Scientific reports on the 

potential effects of various activities on habitats and species have been compiled by the MI and 

provide the evidence base for the findings. The data supporting the assessment of individual activities 

vary and provides for varying degrees of confidence in the findings.  

  

                                                   

1 NPWS Geodatabase Ver: April 2016 - http://www.npws.ie/mapsanddata/habitatspeciesdata/ 
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2.5 Findings 

2.5.1 Aquaculture and Habitats:  

A full assessment was carried out on the likely interactions between aquaculture operations (as 

proposed) and the Annex 1 habitats Large shallow inlets and bays (1160) and Reefs (1170).  The 

likely effects of the aquaculture activities (species, structures) were considered in light of the 

sensitivity of the  

Conclusions and Recommendations - Aquaculture Activities: All 8 marine community types 

recorded from the two habitat types, Large shallow inlets and bays (1160) and Reefs (1170), were 

included in analysis as they all had overlap or likely interactions (i.e., proliferation of non-native 

species) with aquaculture activities.   

Based upon the scale of spatial overlap (i.e., <15%) and the relatively high tolerance levels of the 

habitats and species therein, the general conclusions relating to the interaction between current and 

proposed aquaculture activities with habitats is that consideration can be given to licencing the single 

shellfish culture application within the Annex 1 habitats – Large Shallow Inlets and Bays (1160).  

Consideration should also be given to modifying the licenced boundaries of the one salmon 

aquaculture site to mitigate any interaction with the highly sensitive marine community type, Lamaria 

hians associated community.    

Introduction of non-native species: On the basis of the proposed expansion of oyster culture 

activities and the long residence time estimated for the bay (i.e., 37 days), the risk of successful 

establishment of the non-native, Pacific oyster in Mulroy Bay SAC cannot be fully discounted.  A 

similar risk from other aquaculture activities i.e. Mussel and Scallop culture can be discounted as the 

spat for both is sourced from within Mulroy Bay. 

To mitigate this risk, triploid oyster stock should be sourced from hatcheries on the basis that triploid 

oyster have a reduced reproductive potential when compared with diploid forms.   

Advice provided in previous version
2
 stands, i.e., the practice of storing longlines on the seabed 

presents a risk of abrasion to habitats and species that cannot be discounted.  

2.5.2 Species  

The likely interactions between the proposed aquaculture activities and the Annex II species Otter 

(Lutra lutra) were also assessed.  The objectives for these species in the SAC focus upon maintaining 

the good conservation status of the population and consider certain uses of intertidal habitats as 

important indicators of status.   

                                                   

2
 Marine Institute (2018). Report supporting Appropriate Assessment of Aquaculture in Mulroy Bay SAC [Site 

Code: 2159]. April 2018. 71pp 
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It is concluded that the activities proposed in areas that potentially overlap with otter habitat 

do not pose a threat to the conservation status of this species.  
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3 Introduction 

This document assesses the potential ecological interactions of aquaculture within the Mulroy Bay 

SAC (site code 2159) on the Conservation Objectives (COs) of the site (15/10/2012 Version 1).  

The information upon which this assessment report is based is a list of applications and extant 

licences for aquaculture activities administered by the Department of Agriculture Food and Marine 

(DAFM) and forwarded to the Marine Institute in August 2020; as well as aquaculture profiling 

information provided on behalf of the operators by Bord Iascaigh Mara. The spatial extent of 

aquaculture licences was derived from a database managed by the DAFM
3
 and shared with the 

Marine Institute.  

 

 

                                                   

3
 DAFM Aquaculture Database version Aquaculture: September 2020 
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4 Conservation Objectives for Mulroy Bay SAC (002159)      

This report in support of the appropriate assessment of aquaculture in relation to the Conservation 

Objectives for Mulroy Bay SAC (site code 2159) is based on Version 1.0 of the objectives (NPWS 

2012a Version 1 October 2012) and supporting documentation (NPWS 2012b - Version 1 September 

2012).  The spatial data for conservation features was provided by NPWS
4
. 

4.1 The SAC extent 

Mulroy Bay SAC (site code 2159) (Figure 1) is an extremely sheltered, narrow inlet situated on the 

north coast of Co. Donegal. The bay is a glacial fjard and the most convoluted of the marine inlets in 

north-west Ireland. It has three significant narrows where the current is very strong. The Moross 

peninsula, which separates the North Water from the Broad Water, is a large glacial drumlin. Bedrock 

is principally metamorphic quartzite, limestone, schist and gneiss, with intrusive granite at the mouth 

(NPWS 2013). 

Mulroy Bay SAC (site code 2159) is designated for the marine Annex I qualifying interest of Large 

shallow inlets and bays (1160) and Reefs (1170) (Figure 1).  The Annex I habitat 1160 is a large 

physiographic feature that may wholly or partly incorporate other Annex I habitats such as Reefs 

within its area.  The SAC is also designated for the Annex II species the otter Lutra lutra (1355). 

4.2 Qualifying interests (SAC) 

The SAC is designated for the following habitats and species (NPWS 2012a), as listed in Annex I and 

Annex II of the E.U. Habitats Directive:  

1160   Large shallow inlets and bays  

1170   Reefs 

1355  Otter Lutra lutra 

 

                                                   

4
 NPWS Geodatabase Ver: April 2016 - http://www.npws.ie/mapsanddata/habitatspeciesdata/ 

 



 

8 
 

 

Figure 1: The extent of the Mulroy Bay SAC (site code 2159) and qualifying interests (habitats). 
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Eight constituent communities and community complexes recorded within the qualifying interest 

Annex 1 habitats (i.e. Large Shallow Inlets and Bays (1160) and Reefs (1170)) are listed in NPWS 

(2012b) and illustrated in Figure 2 and consist of: 

 Sand dominated by Nephtys cirrosa and Bathyporeia sp. community complex  

 Gravel to mixed sediment with nematodes community complex 

 Gravelly sand with bivalves, polychaetes and nemerteans community complex 

 Zostera-dominated community complex 

 Maërl-dominated community 

 Limaria hians associated community 

 Laminaria-dominated community complex* 

 Reef community complex* 

* Common to both Habitat features 1160 and 1170 

 

Mulroy Bay SAC is designated for the otter Lutra lutra. The species is listed in Annex IV(a) of the 

habitats directive and is afforded strict protection.  According to the NPWS (2019)
5
, otters remain 

widespread in Ireland and the otter nationally was judged to be in Favourable status.  

 

  

                                                   

5
 NPWS (2019). The Status of EU Protected Habitats and Species in Ireland. Volume 3: Species 

Assessments. Unpublished NPWS report. Edited by: Deirdre Lynn and Fionnuala O’Neill 
https://www.npws.ie/sites/default/files/publications/pdf/NPWS_2019_Vol3_Species_Article17.pdf 
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Figure 2: Principal benthic communities recorded within the qualifying interests of the Mulroy Bay SAC (site 

code 2159) (NPWS 2012a). 
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4.3 Conservation objectives for Mulroy Bay SAC (site code 2159)  

The conservation objectives for the qualifying interests (SAC) are identified in NPWS (2012a).  The 

natural condition of the designated features should be preserved with respect to their area, 

distribution, extent and community distribution.  Habitat availability should be maintained for 

designated species and human disturbance should not adversely affect such species.  The features, 

objectives and targets of each of the qualifying interests within the SAC are listed in Table 1 below.  

 

4.4 Screening of Adjacent Natura 2000 sites for ex situ effects 

There are a number of other Natura 2000 sites proximate and adjacent to Mulroy Bay SAC such that 

the potential interaction of existing and proposed aquaculture activities should be considered (Figure 

3). The qualifying features of these sites are identified in Tables 2 and 3 for SAC and SPA sites, 

respectively where a preliminary screening is carried out on the likely interaction with aquaculture 

activities based primarily upon the likelihood of spatial overlap.   
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Table 1: Conservation objectives and targets for marine habitats Mulroy Bay SAC (site code 2159) (NPWS 2012a, 201b). Annex I and Annex II 

features listed in bold.  

Feature (Community Type) Objective Target 

1160 Large shallow inlets and bays Maintain favourable conservation condition 
3170ha; The permanent habitat area is stable or increasing, 
subject to natural processes.  Constituent community types are 
conserved in a natural condition. 

(Zostera-dominated community complex)  Maintain favourable conservation condition 
85ha; Maintain extent and conserve the high quality of the 
Zostera-dominated community complex subject to natural 
processes.  

(Maërl-dominated community complex)  Maintain favourable conservation condition 
186ha; Maintain extent and conserve the high quality of the 
Maërl-dominated community complex subject to natural 
processes. 

(Limaria hians associated community) Maintain favourable conservation condition 
14ha; Maintain extent and conserve the high quality of the 
Limaria hians associated community subject to natural 
processes. 

(Sand dominated by Nephtys cirrosa and 
Bathyporeia sp. community complex) Maintain favourable conservation condition 572ha; Conserve in a natural condition 

(Gravel to mixed sediment with nematodes 
community complex) 

Maintain favourable conservation condition 658ha; Conserve in a natural condition 

(Gravelly sand with bivalves, polychaetes and 
nemerteans community complex) 

Maintain favourable conservation condition 1611ha; Conserve in a natural condition 

(Laminaria-dominated community complex) Maintain favourable conservation condition 13ha; Conserve in a natural condition 

(Reef community) Maintain favourable conservation condition 30ha; Conserve in a natural condition 

1170 Reefs Maintain favourable conservation condition 
43ha; The distribution and permanent habitat area is stable or 
increasing subject to natural processes.  Constituent 
community types are conserved in a natural condition. 
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Feature (Community Type) Objective Target 

(Reef community) Maintain favourable conservation condition 13ha; Conserve in a natural condition 

(Laminaria-dominated community complex) Maintain favourable conservation condition 30ha; Conserve in a natural condition 

1355 Otter Lutra lutra Restore the favorable conservation condition 

Maintain distribution - estimated at 65% positive survey sites. 
No significant decline in extent of marine (800.2ha), terrestrial 
(33.3ha), freshwater habitat (0.5km); Couching sites and holts - 
no significant decline and minimise disturbance: Fish biomass - 
No significant decline in marine fish species in otter diet. 
Barriers to connectivity - No significant increase. 
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Figure 3. Natura 2000 SAC sites adjacent to Mulroy Bay SAC.  
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Figure 4.  Natura 2000 SPA sites adjacent to Mulroy Bay SAC.  
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Table 2: Natura Sites (Special Areas of Conservation) adjacent to Mulroy Bay SAC and 

qualifying features with initial screening assessment on likely interactions with proposed 

aquaculture activities. 

Natura site Qualifying features 

(habitat/species code) 

Aquaculture AA Screening 

Sheephaven 
SAC (001190) 

Mudflats and sandflats not 
covered by seawater at low tide 
[1140] 

No spatial overlap or likely interactions with 
aquaculture activities in Mulroy Bay SAC 
for the majority of features in Sheephaven 
SAC.  While a number of aquaculture sites  
traverses both SACs,  the impact along 
with that of access routes to a number of 
habitat features within Sheephaven were 
fully considered in the Report supporting 
the appropriate assessment of aquaculture 
activities in Sheephaven Bay

6
. It is 

important to point out, therefore, that no 
aquaculture activity is excluded from 
consideration of interactions with Natura 
features – further detailed analysis and 
assessment is not considered necessary. 

 Salicornia and other annuals 
colonising mud and sand [1310] 

 Atlantic salt meadows (Glauco-
Puccinellietalia maritimae) [1330] 

 Mediterranean salt meadows 
(Juncetalia maritimi) [1410] 

 Shifting dunes along the 
shoreline with Ammophila 
arenaria (white dunes) [2120] 

 Fixed coastal dunes with 
herbaceous vegetation (grey 
dunes) [2130] 

 Machairs (* in Ireland) [21A0] 

 Old sessile oak woods with Ilex 
and Blechnum in the British Isles 
[91A0] 

 Euphydryas aurinia (Marsh 
Fritillary) [1065] 

 Petalophyllum ralfsii (Petalwort) 
[1395] 

Lough Swilly 
SAC 

Estuaries (1130) No spatial overlap or likely interactions with 
aquaculture activities Mulroy Bay SAC – 
excluded from further analysis. 

 Coastal lagoons (1150) No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Atlantic salt meadows (Glauco-
Puccinellietalia maritimae) 
(1330) 

No spatial overlap or likely interactions with 
aquaculture activities Mulroy Bay SAC – 
excluded from further analysis. 

 Old sessile oak woods with Ilex 
and Blechnum in the British Isles 
(91A0) 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Lutra lutra (Otter) (1355) Otter may migrate into the Mulroy Bay 
SAC and could interact with 
aquaculture activities – carry forward to 
Section 8. 

North Inishowen 
Coast SAC 
(02012) 

Mudflats and sandflats not 
covered by seawater at low tide 
[1140] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

                                                   

6
 Marine Institute (2020) Report supporting Appropriate Assessment of Aquaculture in Sheephaven SAC (Site 

code: 001190). Unpublished report prepared by the Marine Institute, Rinville, Oranmore, Co. Galway. Version: 
December 2020 50pp 
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Natura site Qualifying features 

(habitat/species code) 

Aquaculture AA Screening 

 Perennial vegetation of stony 
banks [1220] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Vegetated sea cliffs of the 
Atlantic and Baltic coasts [1230] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Fixed coastal dunes with 
herbaceous vegetation (grey 
dunes) [2130] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Machairs (* in Ireland) [21A0] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 European dry heaths [4030] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Vertigo angustior (Narrow-
mouthed Whorl Snail) [1014] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Lutra lutra (Otter) [1355] Otter may migrate into the Mulroy Bay 
SAC and could interact with 
aquaculture activities – carry forward to 
Section 8. 

Kindrum Lough 
SAC (01151) 

Oligotrophic to mesotrophic 
standing waters with vegetation 
of the Littorelletea uniflorae 
and/or Isoeto-Nanojuncetea 
[3130] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Najas flexilis (Slender Naiad) 
[1833] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Sessiagh Lough 
SAC (00185) 

Oligotrophic waters containing 
very few minerals of sandy 
plains (Littorelletalia uniflorae) 
[3110] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Najas flexilis (Slender Naiad) 
[1833] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Horn Head and 
Rinclevan SAC 
(000147) 

Embryonic shifting dunes [2110] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Shifting dunes along the 
shoreline with Ammophila 
arenaria (white dunes) [2120] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Fixed coastal dunes with 
herbaceous vegetation (grey 
dunes) [2130] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Dunes with Salix repens ssp. 
argentea (Salicion arenariae) 
[2170] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Humid dune slacks [2190] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Machairs (* in Ireland) [21A0] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 
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Natura site Qualifying features 

(habitat/species code) 

Aquaculture AA Screening 

Vertigo geyeri (Geyer's Whorl 
Snail) [1013] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Halichoerus grypus (Grey Seal) 
[1364] 

Horn Head and Rinclevan SAC is located 
to the north west of Mulroy Bay SAC. Grey 
Seal within Horn Head and Rinclevan SAC 
may migrate into the Mulroy Bay SAC.  It is 
likely that those individuals that may enter 
Mulroy Bay will not stay long and those 
pressures considered to be threats to the 
species, (i.e., Geothechnical Surveying 
and Marine fish and shellfish harvesting- 
Tangle nets) are not to be found therein 
(NPWS 2019). On this basis, it is unlikely 
that this species will negatively interact 
with aquaculture activities – excluded from 
further analysis.   

Petalophyllum ralfsii (Petalwort) 
[1395] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Najas flexilis (Slender Naiad) 
[1833] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Tranarossan and 
Melmore Lough 
SAC (000194) 

Mudflats and sandflats not 
covered by seawater at low tide 
[1140] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Annual vegetation of drift lines 
[1210] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Perennial vegetation of stony 
banks [1220] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Vegetated sea cliffs of the 
Atlantic and Baltic coasts [1230] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Embryonic shifting dunes [2110] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Shifting dunes along the 
shoreline with Ammophila 
arenaria (white dunes) [2120] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Fixed coastal dunes with 
herbaceous vegetation (grey 
dunes) [2130] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Decalcified fixed dunes with 
Empetrum nigrum [2140] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Dunes with Salix repens ssp. 
argentea (Salicion arenariae) 
[2170] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Machairs (* in Ireland) [21A0] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Hard oligo-mesotrophic waters 
with benthic vegetation of Chara 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
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Natura site Qualifying features 

(habitat/species code) 

Aquaculture AA Screening 

spp. [3140] SAC – excluded from further analysis. 

European dry heaths [4030] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Alpine and Boreal heaths [4060] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Petalophyllum ralfsii (Petalwort) 
[1395] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Reefs [1170] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Lutra lutra (Otter) [1355 Mulroy Bay SAC adjoins Sheephaven 
SAC. Otter may migrate into the Mulroy 
Bay SAC and could interact with 
aquaculture activities – carry forward to 
Section 8. 

Lough 
Nagreaney 
Dunes SAC 
(000164) 

Embryonic shifting dunes [2110] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Fixed coastal dunes with 
herbaceous vegetation (grey 
dunes) [2130] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Decalcified fixed dunes with 
Empetrum nigrum [2140] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Atlantic decalcified fixed dunes 
(Calluno-Ulicetea) [2150] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Dunes with Salix repens ssp. 
argentea (Salicion arenariae) 
[2170] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Najas flexilis (Slender Naiad) 
[1833] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Cloghernagore 
Bog and 
Glenveagh 
National Park 
SAC (02047) 

Oligotrophic Waters containing 
very few minerals  [3110] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Floating River Vegetation [3260] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Wet Heath [4010] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Dry Heath [4030] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Alpine and Subalpine Heaths 
[4060] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Molinia Meadows [6410] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Blanket Bogs (Active)* [7130] No spatial overlap or likely interactions with 
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Natura site Qualifying features 

(habitat/species code) 

Aquaculture AA Screening 

aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Rhynchosporion Vegetation 
[7150] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Old Oak Woodlands [91A0] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Freshwater Pearl Mussel 
(Margaritifera margaritifera) 
[1029] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Killarney Fern (Trichomanes 
speciosum) [1421] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Atlantic Salmon (Salmo salar) 
[1106] 

Migrating salmon will move through Mulroy 
Bay SAC but will not interact negatively 
with oyster trestles which are located 
intertidally and out of main channels  - 
excluded from further analysis 

Otter (Lutra lutra) [1355] Cloghernagore Bog and Glenveagh 
National Park SAC adjoins Mulroy Bay 
SAC. Otter may migrate into the Mulroy 
Bay SAC and could interact with 
aquaculture activities – carry forward to 
Section 8. 

Muckish 
Mountain SAC 
[001179] 

Siliceous rocky slopes with 
chasmophytic vegetation [8220] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Alpine and Boreal heaths  [4060] No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

Ballyhooriskey 
Point to Fanad 
Head SAC 
(001975 

Perennial vegetation of stony 
banks [1220] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Vegetated sea cliffs of the 
Atlantic and Baltic coasts [1230] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Oligotrophic to mesotrophic 
standing waters with vegetation 
of the Littorelletea uniflorae 
and/or Isoeto-Nanojuncetea 
[3130] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Hard oligo-mesotrophic waters 
with benthic vegetation of Chara 
spp. [3140] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Vertigo angustior (Narrow-
mouthed Whorl Snail) [1014] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 

 Najas flexilis (Slender Naiad) 
[1833] 

No spatial overlap or likely interactions with 
aquaculture activities within Mulroy Bay 
SAC – excluded from further analysis. 
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Table 3 Natura Sites (Special Protection Areas) adjacent to Mulroy Bay SAC and qualifying 

features with initial screening assessment on likely interactions with proposed aquaculture 

activities. 

Natura site Qualifying features (habitat/species code) Aquaculture AA Screening 

Greer’s Isle 
SPA 
(004082) 

Sandwich Tern (Sterna sandvicensis) [A191] 

Black-headed Gull (Chroicocephalus 
ridibundus) [A179] 

Common Gull (Larus canus) [A182] 

 

The site is of ornithological importance for 
breeding terns and gulls. No aquaculture takes 
place within the boundaries of the SPA 
(including the buffer zone around the island). 
Aquaculture activities adjacent to the (north) 
boundary of the SPA are for the collection of 
scallop larvae when collectors are deployed in 
July and collected in September/October with 
little intervention in this period. This is outside 
(after) the nesting and primary fledgling period 
for the Sandwich tern (May-June).  Interaction 
of aquaculture activities in Mulroy Bay 
(Sheephaven SAC) with this SPA is excluded 
from further consideration as numbers of birds 
are stable/increasing and the extent of activity 
in the vicinity is not likely to increase.  In 
addition, the extent of aquaculture related 
activity is likely to be low during sensitive 
periods.  
There is a diverse range of agricultural 
grassland; freshwater loughs; and sheltered 
intertidal and subtidal waters offering a diverse 
array of foraging habitat close to the breeding 
grounds. Furthermore, recent studies of Irish 
breeding colonies suggest that during the 
breeding season terrestrial habitat use and 
prey items dominate (Kelly et al., 2012).) Thus, 
it is very unlikely that Black-headed Gull and 
Common Gull from the Greer’s Isle colony 
would be affected by the proposed intertidal 
aquaculture activities.  

Fanad Head 
SPA 
(004148) 

Corncrake (Crex crex) [A122] Fanad Head SPA is designated for Corncrake. 
The Corncrake is included on the red list of 
Birds of conservation concern due to 
significant declines in the Irish breeding 
populations; due in a large part to agricultural 
intensification. It occurs on a number of coastal 
headlands, such as Fanad and Malin, and 
offshore islands. In terms of habitat use 
Corncrake favour dense vegetation such as 
hay meadows. Proposed aquaculture activities 
at Mulroy Bay (Sheephaven Bay) will not 
negatively impact on Corncrake either directly 
or indirectly through loss of prey / habitat. 

Horn Head to 
Fanad Head 
SPA 
(004194). 

Fulmar (Fulmarus glacialis) [A009] 

Cormorant (Phalacrocorax carbo) [A017] 

Shag (Phalacrocorax aristotelis) [A018] 

Barnacle Goose (Branta leucopsis) [A045] 

Peregrine (Falco peregrinus) [A103] 

Intertidal oyster is considered likely to have 
neutral or positive impacts on the availability of 
prey resources for Cormorant in the areas 
occupied by the activity. Therefore, intertidal 
oyster cultivation is not likely to cause any 
displacement of Cormorant within this site. 

Due to the proposed scale and possible 
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Natura site Qualifying features (habitat/species code) Aquaculture AA Screening 

Kittiwake (Rissa tridactyla) [A188] 

Guillemot (Uria aalge) [A199] 

Razorbill (Alca torda) [A200] 

Chough (Pyrrhocorax pyrrhocorax) [A346] 

Greenland White-fronted Goose (Anser 
albifrons flavirostris) [A395] 

influence of trestles as fish attracting devices - 
it is unlikely that intertidal oyster cultivation 
would have a negative impact on Shag 
breeding at Horn Head to Fanad Head SPA. 

While it may be likely that the intertidal oyster 
cultivation area provides potentially suitable 
feeding habitat for Peregrine, the availability of 
high quality food resources throughout the 
coastal areas and associated offshore islands 
and the low numbers of waterbirds that will be 
present during most of the Peregrine’s 
breeding season in the intertidal zone, indicate 
that the intertidal zone is probably not of major 
importance as feeding habitat for the SPA 
Peregrine population. 

There would appear to be no overlap between 
proposed aquaculture activities and areas 
favoured by Chough for feeding, roosting or 
breeding. 

Horn Head to Fanad Head SPA is also 
designated for a number of breeding seabirds; 
namely Fulmar (1.974 pairs), Cormorant (79 
pairs), Shag (110 pairs), Kittiwake (3,853 
pairs), Guillemot (4,387 pairs) and Razorbill 
(4,515 pairs) (counts from 1999; NPWS site 
synopsis). 

Survey work undertaken at Horn Head in the 
summer of 2015 (Newton et al., 2015) 
indicated that both Fulmar and Kittiwake 
numbers have decreased strongly, while 
Guillemot numbers have decreased to a lesser 
degree. In contrast Razorbill numbers are 
stable; Horn Head is the 2

nd
 most important 

colony for this species in Ireland. Fulmar, 
Kittiwake, Guillemot and Razorbill will all tend 
to forage at sea rather than in sheltered tidal 
inlet such as Mulroy Bay (Sheephaven SAC). 
Development of intertidal oyster cultivation in 
the bay does not present a risk to these 
species. 

Given the continued increase in the Barnacle 
Goose flock generally; it would appear that 
aquaculture activity is unlikely to negatively 
impact on Barnacle Geese numbers using the 
Horn Head to Fanad Head SPA. Furthermore, 
Both Greenland White-fronted Geese and 
Barnacle Geese favour New Lake near 
Dunfanaghy There’s no evidence of 
Greenland White-fronted Geese using 
Mulroy Bay. 
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Natura site Qualifying features (habitat/species code) Aquaculture AA Screening 

Derryveagh 
and 
Glendowan 
Mountains 
SPA 
[004039] 

Red-throated Diver (Gavia stellata) [A001] 

Merlin (Falco columbarius) [A098] 

Peregrine (Falco peregrinus) [A103] 

Golden Plover (Pluvialis apricaria) [A140] 

Dunlin (Calidris alpina schinzii) [A466] 

 

While it may be likely that the intertidal oyster 
cultivation area provides potentially suitable 
feeding habitat for Peregrine and Merlin, the 
availability of high quality food resources 
throughout the coastal areas and associated 
offshore islands and the low numbers of 
waterbirds that will be present during most of 
the Peregrine’s breeding season in the 
intertidal zone, indicate that the intertidal zone 
is probably not of major importance as feeding 
habitat for the SPA Peregrine population. 

Red-throated Diver, if found in marine waters, 
is like other diving species, i.e., feed in deeper 
water. Intertidal trestle culture is expected to 
have neutral or positive impacts on the 
availability of prey resources in the vicinity. 
The trestles result in increased habitat 
heterogeneity and structure resulting in an 
increase in prey items (fish).  Therefore, 
intertidal oyster cultivation is not likely to cause 
any displacement of Red-throated Diver. 

Notwithstanding that studies have 
demonstrated that both Dunlin and Golden 
Plover, as considered sensitive to oyster 
trestles, it is unlikely that aquaculture activities 
will impact on the breeding populations of 
these species. These species will feed close to 
their breeding grounds and are unlikely to 
forage to the coast from the bog and heath 
breeding habitats.    

Lough Fern 
SPA 
[004060] 

Pochard (Aythya ferina) [A059] 

Wetland and Waterbirds [A999] 

 

Pochard is a largely a freshwater duck that 
can be found in the estuarine areas during 
winter, although its frequency of occurrence is 
considered low. Given the areas where 
aquaculture is proposed in Sheephaven SAC 
(Mulroy Bay) it is unlikely that Pochard will use 
these as they are almost fully marine and 

13km from Lough Fern SPA.  

Tory Island 
SPA 
[004073] 

Fulmar (Fulmarus glacialis) [A009] 

Corncrake (Crex crex) [A122] 

Razorbill (Alca torda) [A200] 

Puffin (Fratercula arctica) [A204] 

Tory Island SPA is designated for Corncrake. 
The Corncrake is included on the red list of 
Birds of conservation concern due to 
significant declines in the Irish breeding 
populations; due in a large part to agricultural 
intensification. It occurs on a number of coastal 
headlands, such as Fanad and Malin, and 
offshore islands. In terms of habitat use 
Corncrake favour dense vegetation such as 
hay meadows. Proposed aquaculture activities 
at Mulroy Bay (Sheephaven Bay) will not 
negatively impact on Corncrake either directly 
or indirectly through loss of prey / habitat 

The additional breeding seabird species 
include several species that feed in open 
marine waters and do not usually come into 
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Natura site Qualifying features (habitat/species code) Aquaculture AA Screening 

enclosed estuarine areas (e.g., Fulmar, 
Puffin, Razorbill). Therefore, these species 
can all be screened out as there is unlikely to 
be any significant overlap between their 
foraging ranges and the aquaculture sites. 

Lough Swilly 
SPA 
[004075] 

Great Crested Grebe (Podiceps cristatus) 
[A005] 

Grey Heron (Ardea cinerea) [A028] 

Whooper Swan (Cygnus cygnus) [A038] 

Greylag Goose (Anser anser) [A043] 

Shelduck (Tadorna tadorna) [A048] 

Wigeon (Anas penelope) [A050] 

Teal (Anas crecca) [A052] 

Mallard (Anas platyrhynchos) [A053] 

Shoveler (Anas clypeata) [A056] 

Scaup (Aythya marila) [A062] 

Goldeneye (Bucephala clangula) [A067] 

Red-breasted Merganser (Mergus serrator) 
[A069] 

Coot (Fulica atra) [A125] 

Oystercatcher (Haematopus ostralegus) 
[A130] 

Knot (Calidris canutus) [A143] 

Dunlin (Calidris alpina) [A149] 

Curlew (Numenius arquata) [A160] 

Redshank (Tringa totanus) [A162] 

Greenshank (Tringa nebularia) [A164] 

Black-headed Gull (Chroicocephalus 
ridibundus) [A179] 

Common Gull (Larus canus) [A182] 

Sandwich Tern (Sterna sandvicensis) [A191] 

Common Tern (Sterna hirundo) [A193] 

Greenland White-fronted Goose (Anser 
albifrons flavirostris) [A395] 

Wetland and Waterbirds [A999] 

Lough Swilly SPA is ca. 18km from 
Sheephaven aquaculture sites in a direct line; 
Of the qualifying interests designated for 
Lough Swilly we are aware of no published 
data on interchange of waders and wildfowl 
between the sites. It is possible that migrants 
which breed in Iceland (or further afield) may 
make landfall at sites such as 
Sheephaven/Mulroy before travelling south 
through sites such as Lough Swilly, particularly 
for species such as Light-bellied Brent Geese 
and Whooper Swan. However, it would seem 
highly unlikely that aquaculture developments 
at Sheephaven SAC would affect patterns of 
seasonal use of either Lough Swilly. 

Both Sandwich Tern and Common Tern breed 
at Inch in the southern section of Lough Swilly. 
Sandwich Tern favour “shallow marine waters 
such as bays, inlets and outflows, gullies, 
shoals, inshore waters, reefs, and sandbanks; 
also more open waters nearshore or offshore, 
including open sea” (Source: Seabird 
Wikispace); mean foraging range is 15km; this 
would place them predominantly in waters east 
of Sheephaven/Mulroy; though the mean 
maximum published foraging range of 42km 
would allow Swilly birds to forage as far north 
as Sheephave. Overall, due to the proposed 
scale, distance from the Inch breeding colony 
and the possible influence of trestles as fish 
attracting devices - it is unlikely that the 
intertidal oyster culture would have a negative 
impact on Sandwich Tern breeding at Lough 
Swilly SPA. Furthermore, note that should 
Sandwich Tern forage in Sheephaven/Mulroy 
Bays it would be at high tide when there would 
be no maintenance activities ongoing 

In contrast, Common Tern tend to feed closer 
to their colony; mean foraging range of 9km, a 
mean maximum of 34km. It would seem very 
unlikely that Common Tern from the Inch 
colony at Lough Swilly feed in 
Sheephaven/Mulroy – other than perhaps 
during post-breeding dispersal. 

The SCIs in Lough Swilly SPA are screened 
out from further consideration. 
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Natura site Qualifying features (habitat/species code) Aquaculture AA Screening 

Inishbofin, 
Inishdooey 
and Inishbeg 
SPA 
[004083] 

Barnacle Goose (Branta leucopsis) [A045] 

Corncrake (Crex crex) [A122] 

Common Gull (Larus canus) [A182] 

Lesser Black-backed Gull (Larus fuscus) 
[A183] 

Arctic Tern (Sterna paradisaea) [A194] 

The Corncrake is included on the red list of 
Birds of conservation concern due to 
significant declines in the Irish breeding 
populations; due in a large part to agricultural 
intensification. It occurs on a number of coastal 
headlands, such as Fanad and Malin, and 
offshore islands. In terms of habitat use 
Corncrake favour dense vegetation such as 
hay meadows. Proposed aquaculture activities 
at Mulroy Bay (Sheephaven Bay SAC) will not 
negatively impact on Corncrake either directly 
or indirectly through loss of prey / habitat. 
There is a diverse range of agricultural 
grassland; freshwater loughs; and sheltered 
intertidal and subtidal waters offering a diverse 
array of foraging habitat close to the breeding 
grounds. Furthermore, recent studies of Irish 
breeding colonies suggest that during the 
breeding season terrestrial habitat use and 
prey items dominate (Kelly et al., 2012). Thus, 
it is very unlikely that Lesser Black-backed 
Gull and Common Gull from the Greer’s Isle 
colony would be affected by the proposed 
intertidal aquaculture activities. 
Due to the proposed scale, distance from 
Inishbofin, Inishdooey and Inishbeg SPA  

(23km) and possible influence of trestles as 
fish attracting devices - it is unlikely that 
intertidal oyster cultivation would have a 
negative impact on Arctic Tern breeding at 
this SPA. 
Given the continued increase in the Barnacle 
Goose flock generally; it would appear that 
aquaculture activity is unlikely to negatively 
impact on Barnacle Geese numbers using the 
Inishbofin, Inishdooey and Inishbeg SPA.  

Falcarragh to 
Meenlaragh 
SPA 
[004149] 

Corncrake (Crex crex) [A122] 
 

The Corncrake is included on the red list of 
Birds of conservation concern due to 
significant declines in the Irish breeding 
populations; due in a large part to agricultural 
intensification. It occurs on a number of coastal 
headlands, such as Fanad and Malin, and 
offshore islands. In terms of habitat use 
Corncrake favour dense vegetation such as 
hay meadows. Proposed aquaculture activities 
at Mulroy Bay (Sheephaven Bay SAC) will not 
negatively impact on Corncrake either directly 
or indirectly through loss of prey / habitat 
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5 Details of the proposed plans and projects 

5.1 Aquaculture 

Aquaculture in the Mulroy Bay SAC is comprised of shellfish, seaweed and finfish culture (Figure 5).  

Descriptions of spatial extents of existing and proposed activities within the qualifying interests of 

Mulroy Bay SAC were calculated using coordinates of activity areas in a GIS.  The spatial extent of 

the various aquaculture activities (current and proposed) overlapping the habitat features is presented 

in Table 4 (data provided by DAFM). 

Currently in Mulroy Bay there are a total of 52 licenced sites for oysters, mussels, scallop, seaweed 

and salmon.  Of these licensed sites, Pacific oysters are licenced at 5 sites mussels at 17 sites, 

Scallops at 16 sites, seaweed at 1 site, native oyster at 3 sites and salmon at 10 sites.    In addition, 

there are two applications for the intertidal culture of Pacific oysters. It should be noted that although 

one of the sites (T12-552A) is located within the boundary of Mulroy Bay, it is outside of the boundary 

of the Mulroy Bay SAC. The site in question is within the Boundary of the Sheephaven Bay SAC and 

will also be subject to assessment for that Natura site.  

The culture methods employed for each licenced area is provided in Figure 6.  

Mulroy Bay also has an active Co-ordinated Local Aquaculture Management Systems (CLAMS) group 

and recently completed a navigation plan in the bay with BIM.   

5.2 Shellfish 

5.2.1 Oysters 

Oyster farming within Mulroy Bay is a form of intensive culture. Cultivation of the Pacific oyster 

(Crassostrea gigas) is carried out intertidally by growing oysters in bags on trestles. Trestles are metal 

frames measuring 3m x 1m that stand 0.4m in height and hold 5 bags each. Bags are made of a 

plastic mesh and are fastened to trestles using rubber straps, bags vary in mesh size depending on 

oyster stock grade (4mm, 7mm, 9mm, 14mm). 

The production cycle begins in the bay when seed is introduced from a hatchery in the Spring of each 

year. The seed originates from France. The seed is placed in the plastic mesh bags at densities of 

around 1,000 per bag. The bags are turned on-site numerous times over the growing season. The 

densities of oysters in the bags are reduced as the biomass increases. Finishing densities are approx. 

150-200 individual oysters per bag. Sites are accessed at low tide using a tractor and trailer. Farms 

within Mulroy Bay are positioned between Mean Low Water Spring and Mean Low Water Neap, 

allowing 2.5 to 3.5 hours daily exposure depending on prevailing weather conditions. In summary, 

onshore farm work activities include trestle deployment, bag shaking, bag removal and replacement, 

bag turning and general farm maintenance.  Site access is by boat or across the foreshore from a 

number of terrestrial locations adjacent to the culture sites.   
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5.2.2 Mussels  

Rope grown mussels (Mytilus edulis) in Mulroy Bay are farmed using a suspended culture system and 

is considered a form of intensive cultivation, by virtue of the large density of culture organisms in the 

water column positioned over a relatively small area of sea bed.  This involves the placing of naturally 

collected mussel seed into mesh stockings, which are suspended from floating rope long-lines in the 

water column of the on-growing areas.  The spat collectors are usually deployed in May for the natural 

collection of seed.  The grading and thinning of mussels usually takes place twice in the whole 

production cycle and very much depends on the market and the average size of 80-90 pieces per kilo.  

Average water depths for the mussels are 20-25 meters, and its classification is A for six months and 

B for six months.  In recent years, the natural settlement of mussel larvae onto artificial collectors has 

been excellent and this has allowed these companies to grow and increase their annual production.  

Harvesting occurs within 9-18 months.   

5.2.3 Scallops and Native Oysters 

Mulroy Bay is a significant aquaculture production site for scallops (Pecten maximus) in Ireland. 

Currently one company operates in the bay producing, at it’s peak, approximately 50 tonnes of mature 

scallops for the market every year.  Whilst natural scallop beds have long existed in Mulroy, 

commercial cultivation began in 1979 when the North Water Co-Op deploying line collectors for 

mussel seed collection.  Since then, spat collectors are deployed in the Northwater during July each 

year and harvested in October.  

Collectors are attached to a 10m dropper (rope) at a density of 3 collectors/m (30 per dropper), this 

rope is then hung from a head rope (long line) which is suspended two metres below the surface and 

buoyed by grey mussel barrels. The collector material itself is a form of monofilament net which is 

placed inside a commercial onion bag. These onion bags are subsequently attached at intervals to 

ropes before being suspended in the water column.  The sites are visited, to check on collectors, in 

late August and towards the end of September.  Collectors are brought to the Broad Water in late 

September and October and placed in nursery systems, i.e., lantern nets. After a year in the lantern 

system the young scallops are transferred to the sea bed for on-growing. The scallops are thinned 

twice in the nursery stage.  

On the basis of licence conditions, all lines and structures are to be removed from the site and stored 

on land, during inactive months
7
. 

The bottom culture sites are seeded in late spring.  After reaching market size the scallops are 

harvested by the company’s divers during the winter months, typically to meet market demands. The 

production cycle from settlement to harvest usually takes between five and six years.  The producer 

uses two rafts for seeding the trays, grading and harvesting the scallops.  Site access is over water 

from local piers to all the scallop sites.  The most common predators are the green crab and the 

                                                   

7
 

https://www.agriculture.gov.ie/media/migration/seafood/aquacultureforeshoremanagement/aquaculturelicensing/shellfishlicence

s/donegal/mulroybay/16AQ1237T12387CNorthwestShellfishLtd201219.pdf 
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common spider crab. There is an extensive predator control system in place which involves potting for 

crabs. Potting generally occurs in and around all the culture sites and throughout the bay, because it 

has been determined that focusing potting in one area will increase the concentration of crabs at the 

site and increase risk to the culture stock. It is estimated that in the region of 100 tonnes of green crab 

are fished from the bay each year.  

Native oyster (Ostrea edulis) culture follows the same procedures as Scallop in terms of spat 

collection, seabed culture and harvesting.  

 

5.3 Seaweed  

Seaweed culture will involve the seeding of ropes with young seaweed gametophytes which have 

been grown in on-shore hatcheries in Bantry.  Culture is by means of suspended culture with ropes 

been deployed off-shore.  Species considered for cultivation are native species such as Alaria 

esculenta, Laminaria saccharina and Palmaria palmata. The culture system can provide up to 7 to 

8kg of seaweed species per linear metre. The plan is to deploy 10 x 220m longlines.  Depending on 

the species, the seaweed will be left to grow for months to a year, before it will be harvested 

manually.   

5.4 Finfish 

Marine Harvest Ireland (MHI) is the only salmon farming operation in Mulroy Bay.  Marine Harvest 

Ireland is a fully integrated breeding, farming and processing operation with a total of 10 licensed 

aquaculture production sites in Mulroy Bay.   

Marine Harvest Ireland has two large hatcheries, at Procklis, Falcarragh and Tievetooey on Lough 

Derg.  These hatcheries or smolt units grow the fry on to smolts at which stage the young salmon is 

ready to go to sea. The production cycle starts in these freshwater hatcheries where ova are stripped 

and fertilised from brood stock fish in early winter, typically November. Such ova are then incubated 

until the eyes of the embryo of the fish become clearly visible through the transparent eggshell.  As 

the production cycle continues, eyed ova are laid down in hatchery troughs where further incubation 

leads to hatching at which stage the “alevin” emerges from ova.  Alevins are very small fish with a 

distinct and relatively large yolk-sac, which contains nourishment for a further 4 to 6 weeks. Once this 

yolk sac is absorbed, the alevin has reached the stage to start feeding; which typically coincides with 

the rising temperatures in spring. This so called “first feeding” stage still remains one of the most 

critical and delicate stages in the production cycle.  Once feeding, the fish are referred to as “fry”. 

These fry grow rapidly in the various circular tanks of the hatchery. Smoltification takes place in 

Spring, some 14 months after the ova first hatched.  The altering of light and darkness during smolt 

production can be used to influence the time at which the fish are ready to go to sea. This helps smolt 

units spread their production and delivery, and ultimately also helps to provide for a more continuous 

availability of salmon for the consumer. Marine Harvest Ireland produces both Spring and Autumn 

smolts. These are used for both its own salmon production and that of other salmon farmers in Ireland 
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and Scotland.  Once at sea the smolts are reared in nets suspended from circular floating structures 

known as pens. Fish are fed a dried feed and kept at a relatively constant stocking density.  

Consequently, the monitoring of both fish and environment represents a very important aspect to the 

company’s operations.  The Company has implemented a comprehensive environmental 

management system covering all environmental aspects and impacts of the production and business 

cycles, this system has been certified to the international standard ISO 14001.  In addition, MHI is a 

certified member of the Bord Bia Origin Green food sustainability programme. The input of feed and 

the relatively high stocking densities determine that this in an intensive culture process.  One of the 

key success factors for Marine Harvest Ireland (MHI) has been its disease free status. All salmonid 

movements are tightly regulated, both within Ireland and between different countries.  

The production cycle at sea from a smolt of circa 50g to 2-5kg salmon takes between 16 to 22 

months. All salmon sites are accessed by boat from various piers around the bay.  
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Figure 5 Aquaculture sites (and licencing status) in Mulroy Bay SAC (Site Code 002159). 

 



 

31 
 

Figure 6. Aquaculture sites culture methods in Mulroy Bay SAC (Site Code 002159). 
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Table 4: Spatial extent (ha) of aquaculture activities overlapping with the qualifying interest 

(1160 Large shallow inlets and bays, 1170 Reefs) in Mulroy Bay SAC (site code 002159), 

presented according to culture, species, method of cultivation and license status. 

Species 
Culture 

methods 
Status 

1160 

Large Shallow Inlets & 

Bays 

(3170 ha) 

1170 

Reefs 

(43 ha) 

   Area (ha) % Feature Area (ha) % Feature 

Mussels Longline Licensed 55.29 1.74 - - 

Native Oysters Seabed Licensed 6.61 0.21 - - 

Oysters Trestles Licensed 26.97 0.85 - - 

Salmon Net Pen Licensed 37.04 1.17 0.08 0.19 

Seaweed  Licenced 23.99 0.79 - - 

Scallops 
Spat 

Collection 
Licensed 39.50 1.25 0.033 0.08 

Scallops Longline Licensed 51.98 1.64 0.64 1.49 

Scallops Seabed Licensed 167.70 5.29 1.03 2.40 

Sub-Total 409.08 12.9% 1.783 4.15% 

Oyster Trestle Application
8
 2.64 0.08 - - 

Access Routes 0.31 <0.001 - - 

Spatial Overlap Totals 412.03 12.98% 1.783 4.15% 

 

                                                   

8
 This represents the one application site (T12/548A) found within the Mulroy Bay SAC. The second 

site within Mulroy Bay (T12/552A) is within the boundary of the Sheephaven Bay SAC and is 
assessed in the report for that site. 
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6 Natura Impact Statement for the proposed activities 

The potential ecological effects of activities on the conservation objectives for the site relate to the 

physical and biological effects of aquaculture structures and human activities on designated species, 

intertidal and sub-tidal habitats and invertebrate communities and biotopes within those broad habitat 

types. The overall effect on the conservation status will depend on the spatial and temporal extent of 

aquaculture activities during the lifetime of the proposed plans and projects and the nature of each of 

these activities in conjunction with the sensitivity of the receiving environment.  

6.1 Aquaculture 

Within the qualifying interest of the Mulroy Bay SAC, the species currently and proposed for 

cultivation are: 

 Mussels (Mytilus edulis) in suspended culture (rope culture) in subtidal areas. 

 Oysters (Crassostrea gigas), in suspended culture (bags & trestles) intertidally. 

 Scallops (Pecten maximus) in suspended culture and bottom culture (seafloor) subtidally. 

 Native oysters (Ostrea edulis) bottom culture (seafloor) subtidally 

 Seaweed (native species) in suspended culture. 

 Salmon (Salmo salar) in net pens subtidally. 

Details of the potential biological and physical effects of these aquaculture activities on the habitat 

features, their sources and the mechanism by which the impact may occur are summarised in Table 

5, below.  The impact summaries identified in the table are derived from published primary literature 

and review documents that have specifically focused upon the environmental interactions of 

mariculture (e.g. Black 2001; McKindsey et al. 2007; NRC 2010; O’Beirn et al 2012; Cranford et al 

2012; ABPMer 2013a-h; Callier et al. 2017). It should be noted that the impacts identified below are 

an attempt to provide an overview of all potential interactions some of which may not be 

specific/relevant to the activities and sensitivities found at this Natura site.  

Filter feeding organisms, for the most part, feed at the lowest trophic level, usually relying primarily on 

ingestion of phytoplankton. The process is extractive in that it does not rely on the input of feedstuffs 

in order to produce growth. Suspension feeding bivalves such as oysters and mussels can modify 

their filtration to account for increasing loads of suspended matter in the water and can increase the 

production of faeces and pseudofaeces (non-ingested material) which result in the transfer of both 

organic and inorganic particles to the seafloor. This process is a component of benthic-pelagic 

coupling.  The degree of deposition and accumulation of biologically derived material on the seafloor 

is a function of a number of factors discussed in more detail below.  

One aspect to consider in relation to the culture of shellfish is the potential risk of alien species 

arriving into an area among consignments of seed or stock sourced from outside of the area under 

consideration. When the seed is sourced locally (e.g. mussel culture) the risk is likely zero. When 

seed is sourced at a small size from hatcheries in Ireland the risk is also small. When seed is sourced 

from hatcheries outside of Ireland (this represents the majority of cases particularly for oyster culture 
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operations) the risk is also considered small, especially if the nursery phase has been short. When ½-

grown stock (oysters and mussels) is introduced from another area (e.g. France, UK) the risk of 

introducing alien species (hitchhikers) is considered greater given that the stock will have been grown 

in the wild (open water) for a prolonged period (i.e. ½-grown stock).  Furthermore, the culture of a 

non-native species (e.g. the Pacific Oyster - Crassostrea gigas) may also presents a risk of 

establishment of this species in the SAC.  Recruitment of C. gigas has been documented in a number 

of bays in Ireland and appears to have become naturalised (i.e. establishment of a breeding 

population) in two locations (Kochmann et al 2012; 2013; Zwerschke et al 2016; 2017) and may 

compete with the native species for space and food. The risk of recruitment and subsequent 

establishment of this species is influenced by a number of factors, including residence time, extent of 

intertidal habitat and extent of shellfish culture operations.  

6.1.1 Suspended Shellfish Culture 

Suspended culture, may result in faecal and pseudo-faecal material falling to the seabed and 

subsequent accumulation. In addition, the loss of culture species to the seabed is also a possibility.  

The degree to which the material disperses away from the location of the culture system (longlines or 

trestles) depends on the density of mussels on the line, the depth of water and the current regime in 

the vicinity. Cumulative impacts on seabed, especially in areas where assimilation or dispersion of 

pseudofaeces is low, may occur over time. A number of features of the site and culture practices will 

govern the speed at which pseudofaeces are assimilated or dispersed by the site.  These relate to:  

- Hydrography – will govern how quickly the wastes disperse from the culture location and the 

density at which they will accumulate on the seafloor. 

- Turbidity in the water - the higher the turbidity the greater the production of pseudo-faeces and 

faeces by the filter feeding animal and the greater the risk of accumulation on the seafloor. 

- Density of culture – suspended mussel culture is considered a dense culture method with high 

densities of culture organisms over a small area.  The greater the density of organisms the greater 

the risk of accumulations of material. The density of culture organisms is a function of: 

o depth of water at the site (shallow sites have shorter droppers and hence fewer culture 

organisms) 

o the husbandry practices proper maintenance will result in optimum densities on the lines 

in order to give high growth rates as well as reducing the risk of drop-off of culture 

animals to the seafloor and sufficient distance among the longlines to reduce the risk of 

cumulative impacts in depositional areas.  

In addition, placement of structures suspended in the water column can influence the degree of light 

penetration to the seabed. This is likely important for organisms and habitats which need sun light for 

production e.g. Maërl and seagrasses.   
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6.1.2 Intertidal Shellfish Culture 

Oysters are typically cultured in the intertidal zone using a combination of plastic mesh bags and 

trestles. Their specific location in the intertidal is dependent upon the level of exposure of the site, the 

stage of culture and the accessibility of the site.  The habitat impact documented from oyster trestle 

culture is typically localised to areas directly beneath the culture systems and are broadly similar to 

those highlighted above.  The physical presence of the trestles and bags may reduce water flow and 

allow suspended material (silt, clay as well as faeces and pseudo-faeces) to fall out of suspension to 

the seafloor.  The build-up of material will typically occur directly beneath the trestle structures and 

can result in accumulation of fine, organically rich sediments.  These sediments may result in the 

development of infaunal communities distinct from the surrounding areas. Whether material 

accumulates is dictated by a number of factors, including: 

 Hydrography – low current speeds (or small tidal range) may result in material being 

deposited directly beneath the trestles. If tidal height is high and large volumes of water 

moved through the culture area an acceleration of water flow can occur beneath the trestles 

and bags, resulting in a scouring effect or erosion and no accumulation of material.      

 Turbidity of water – as with suspended mussel culture, oysters have very plastic response to 

increasing suspended matter in the water column with a consequent increase in faecal or 

pseudo-faecal production. Oysters can be cultured in estuarine areas (given their polyhaline 

tolerance) and as a consequence can be exposed to elevated levels of suspended matter. If 

currents in the vicinity are generally low, elevated suspended matter can result in increase 

build-up of material beneath culture structures.    

 Density of culture – the density of oysters in a bag and consequently the density of bags on a 

trestle will increase the likelihood of accumulation on the seafloor. In addition, if the trestles 

are located in close proximity a greater dampening effect can be realised with resultant 

accumulations.  Close proximity may also result in impact on shellfish performance due to 

competitive interactions for food.   

 Exposure of sites - the degree to which the aquaculture sites are exposed to prevailing 

weather conditions will also dictate the level of accumulated organic material in the area. As 

fronts move through culture areas increased wave action will resuspend and disperse 

material away from the trestles.  

Shading may be an issue as a consequence of the structures associated with intertidal oyster culture 

which may impact sensitive species (e.g. seagrasses, mearl) found underneath.  

6.1.3 Sub-tidal Shellfish Culture i.e. bottom culture of scallops 

This activity involves relaying shellfish on the seabed. In dense cultures, there may be increased 

enrichment due to production of faeces and pseudofaeces. The existing in-faunal community may be 

changed as a result.   

Some activities which are often associated with this culture practice (i.e. dredging of the seabed 

during harvesting etc..) are considered disturbing which can lead to removal and/or destruction of 
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infaunal species and changes to sediment composition.  However, as stated above, no dredging of 

the sea-floor is known to occur during the bottom culture of scallops within Mulroy Bay (harvesting is 

by diving).  In addition, the method of predator control associated with this culture method, i.e., potting 

for crabs is deemed disturbing to sensitive habitats such as Maërl and Zostera beds
9
.   

Physical disturbance in intertidal areas caused by compaction of sediment from foot traffic and 

vehicular traffic. Activities associated with the culture of intertidal shellfish include the travel to and 

from the culture sites and within the culture sites using tractors and trailers as well as the activities of 

workers within the site boundaries.  

Other considerations: Due to the nature of the (high density) culture methods the risk of 

transmission of disease within cultured stock is high. However, given that Crassostrea gigas does not 

appear to occur in the wild the risk of disease transmission to ‘wild’ stock is considered low. The risk 

of disease transmission from cultured oysters to other species is unknown.  As mussel and scallop 

spat is collected locally within Mulroy Bay the introduction of disease and or invasive species is much 

reduced. 

6.1.4 Suspended Seaweed Culture 

Suspended seaweed culture involves the culture of native seaweed species employing standard 

culture methods.  This activity is considered a low impact activity.  However, placement of structures 

associated with this culture type can influence the degree of light penetration to the seabed.  Rope/ 

longlines will to a degree limit light penetration to the seabed and may therefore reduce production of 

photosynthesising species.  This cultivation method may therefore be impacting if it is placed over 

Maërl and /or Zostera beds in shallow water depths.  

6.1.5 Finfish Culture 

Within the Mulroy Bay SAC, there are ten licensed marine sites assigned for the culture of salmon, 

although the extent to which all of these sites are used is unknown.  All of these sites are operated by 

a single operator and are considered in full in this assessment.   Finfish culture differs from shellfish 

culture in that there is an input of feed (i.e. organic matter) into the system. This material will be found 

in the system in the form of waste feed (on the seafloor), solid waste (faeces), waste because of net 

cleaning all of which usually accumulates on the seafloor and dissolved material (predominantly 

fractions rich in nitrogen).  For the most part, the majority of organic material builds up on the seabed 

generally in and around the footprint of the salmon cages with a ‘halo’ effect evident in areas where 

dispersion occurs driven by local hydrographic conditions. This is typically referred to near-field 

effects.  Similar to shellfish, the quantity of material that might accumulate on the seabed will be a 

function of the quantity of fish held in cages, the stage of culture, the health of the fish (unhealthy fish 

will generally eat less), husbandry practices (are the fish fed too much too quickly?), the physical 

characteristic of the solid particles and, as mentioned above, hydrographic conditions.  Wildish et al. 

                                                   

9
 The Impacts of Potting for Shrimp (Palaemon serratus) on seagrass and maërl habitats in Roaringwater Bay. August 2016. 

Report prepared by MERC and the Marine Institute. 61pp. 
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(2004) and Silvert and Cromey (2001) both summarize the factors (listed above) that govern the level 

of dispersion of material from the cages to the seafloor.  Many of the factors are subsequently 

incorporated into modelling efforts, which are used to predict likely levels of impact.  The impact of 

organic matter on sedimentary seafloor habitat typically evolves after the gradient defined by 

Pearson-Rosenberg (1978), whereby as the level of organic enrichment increases the communities 

(macrofaunal species number and abundance) found within the sedimentary habitats will also change.  

Typically, low levels of enrichment facilitates an increase in species abundance and biomass followed 

by a decrease in all biological metrics as enrichment increases to a point where azoic conditions 

prevail and no biota are found.  The impact on biota is a consequence of the decrease in oxygen and 

a build-up of by-products such as ammonia and sulphides brought about by the breakdown of the 

organic particles, which are considered toxic to marine biota.  The shift from an oxygenating to 

reducing environment in the sediment could be such that the effect is mirrored in the water column as 

well (i.e. reduction in oxygen levels).  The output of dissolved material resulting from finfish cages is 

typically in the form of ammonia, phosphorous and dissolved organic carbon (DOC) originating 

directly from the culture organisms, or from the feed and/or faecal pellets.  Similar to particulate 

waste, the impact of dissolved material is a function of the extent (intensity) of the activity and 

properties of the receiving environment (e.g., temperature, flushing time).  While elevated levels of 

nutrient have been reported near fish farms, no significant effect on chlorophyll has been 

demonstrated (Pearson and Black, 2000).  Furthermore, there have not been any definitive links 

between effluent from marine fishfarms and algal blooms in temperate/boreal regions.  For example, 

in highly intensive production systems in Norway no such algal blooms had been recorded over 

extended periods
10

. However, while fishfarms are not considered to be the direct cause of algal 

blooms, they may, by virtue of inorganic nutrients deriving from the cages, result in prolonging 

blooms
4
. The occurrence of such blooms does not solely depend on nutrient concentrations but is a 

complex interaction of life cycle of the algal species in question; chemical, ecological and toxin 

interactions; environmental parameters; genetic diversity; water column stability (incl. stratification); 

transport and mixing; as well as nutrient concentration. 

Diseases: It is likely that the first outbreaks of infectious diseases in marine aquaculture operations 

were caused by pathogens originating in wild hosts and as culture extent and intensity increases the 

transmission of pathogens (back) to the wild fish stocks is a likely consequence (OIE, 2004; DIPNET 

2006). The result of such pathogen transmission back to wild fish is however, unknown, as reports of 

clinical effects or significant mortality in wild fish populations are largely unavailable.  Numerous 

reviews, models, risk assessments and risk analysis have been carried out or developed in order to 

determine the potential for disease interaction and pathogen exchange between farmed and wild 

finfish (OIE 2004, Bricknell et al. 2006, DIPNET 2006, and Peeler et al. 2007).  On foot of these 

outputs, there is general acceptance among scientists and managers that pathogens can be 

transmitted between organisms used in mariculture and those found in the wild and vice-versa (ICES 

2014).  

                                                   

10
 https://www.hi.no/en/hi/news/2019/may/aquaculture-didnt-cause-the-algal-bloom 

https://www.hi.no/en/hi/news/2019/may/aquaculture-didnt-cause-the-algal-bloom
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The risk of infection in marine organisms, are influenced by a number of environmental factors 

including temperature, salinity and dissolved oxygen (Grant and Jones 2011), as well as factors 

particular to the biology of pathogen, e.g., replication rates, virulence. Transmission of pathogens is 

facilitated by one or a combination of three mechanisms, i.e., horizontal, vertical and vector-borne. 

Horizontal transmission refers to the direct movement through the water column of a pathogen 

between susceptible individuals and the open design of most mariculture cages allows the potential 

for bidirectional transmission of pathogens between wild and captive fish (Johansen et al. 2011). 

Vertical transmission involves the passing of a pathogen with milt or eggs, resulting in infection 

among offspring.  Pathogens can also be spread by a third host or vector. Vectors can include other 

parasites, fish, piscivorous animals or inanimate objects such as clothing, vessels or equipment. 

Disease transmission within culture systems is a primary concern of operators and because of 

monitoring and screening, a far greater knowledge base relating to disease causing organisms and 

their transmission is available relating to cultured stocks rather than wild stocks.  As a result of the 

lack of empirical data relating to diseases specific to wild stocks, it has been difficult to partition 

population effects in wild-stocks caused by diseases from those caused by other processes (ICES 

2010).  Ireland enjoys a high health status (Category 1) in relation to the fish/shellfish on farms, in 

rivers and lakes and remains free of many diseases that occur in other countries (www.fishhealth.ie).  

In Ireland, there are programmes in place that govern the movement of (fish and shellfish) stock for 

on-growing among sites.  These movement controls are supported by a risk-based fish health 

surveillance programme which is operated on a nationwide basis by the Marine Institute, in co-

operation with private veterinary practitioners.  Ireland is currently free of the following salmonid 

diseases covered by (Council Directive 2006/88/EC):  

 Infectious Salmon Anaemia (ISA) 

 Viral Haemorrhagic Septicaemia (VHS) 

 Infectious Haematopoetic Necrosis (IHN)  

 Gyrodactylosis  

Apart from the diseases listed under EU legislation, routine tests are carried out for other diseases 

found in marine salmonids in Ireland e.g. Pancreas Disease (PD), Infectious Pancreatic Necrosis 

(IPN), Furunculosis etc.  Such diseases are present in Ireland and whilst their control is not covered 

by legislation, all finfish farmers in the country have agreed to comply with the parameters of a Code 

of Practice and Fish Health Handbook, jointly agreed between the Marine Institute and the Irish 

Farmers Association (IFA).  These documents cover all aspects of disease prevention and control on 

Irish fish farms with the twin objectives of minimising disease outbreaks and of dealing with them in a 

timely and responsible fashion, should they arise.  The net outcome should be a decrease in mortality 

rates on fish farms and a corresponding decrease in potential pathogen transfer to wild stocks.  

Ensuring the ongoing good health of farmed stocks and the regular monitoring of environmental 

conditions will also help to minimise the disease impacts, which may be caused by infection from wild 

stocks in the vicinity of the cages.  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32006L0088:EN:NOT
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Parasites: Sea lice are a group of parasitic copepods found on fish worldwide. There are two species 

of sea lice commonly found on cultured salmonids in marine conditions around the coast of Ireland, 

Caligus elongatus Nordmann, which infests over eighty different species of marine fish, and 

Lepeophtheirus salmonis Krøyer (the salmon louse), which infests only salmon, trout and closely 

related salmonid species.  L. salmonis, the salmon louse, is the more serious parasite on salmon, 

both in terms of its prevalence and effects.  It has been reported as a common ecto-parasite of both 

wild and farmed salmon at sea.  

Returning wild salmon have been found to carry an average of 10 adult egg bearing females on their 

return to the Irish coastline (Copley et al. 2005) from their feeding grounds in the Atlantic.  Having 

evolved their relationship with salmon and trout, the parasite is adapted to target its host species and 

it is ubiquitous to all the coastal waters around Ireland and indeed throughout the range of the Atlantic 

salmon (Jackson et al. 2013b).  

Salmon, whether wild or cultured, go to sea from fresh water free of sea lice and only pick up the 

infestation after they enter the marine phase of their lives.  Sea lice infestations can inflict damage to 

their hosts through their feeding activity on the outside of the host's body by affecting the integrity of 

the fish’s epithelium, which impairs its osmoregulatory ability and leaves the fish open to secondary 

infections.  In extreme cases, this can lead to a reduced growth rate and an increased morbidity in 

affected individuals (ICES 2016).  

Marine finfish farms, because of the proximity of some operations to river mouths, are perceived to be 

problematic as a consequence of the possible impact on wild migratory salmonid fishes by farm 

derived sea lice.  However, there are considerable spatial and temporal variations in terms of 

infestation and certainty in relation to the likely interactions between elevated levels on salmon farms 

and subsequent observations on wild salmon stocks. Studies on the impacts of lice infestation on 

smolts in Ireland (Jackson et al. 2011, 2013) suggest that sea lice induced mortality on outwardly 

migrating smolts, in the stocks studied, represents approx 1% of marine mortality of smolts. This 

conclusion is further supported by the finding of no correlation between the presence of aquaculture 

and the performance of adjacent wild salmon stocks.  

Furthermore, and specifically in relation to Mulroy Bay, based upon review which was designed to 

measure the quantity of potential salmon producing habitat (wetted river and lake surface areas) on a 

national, Fisheries District and individual river system basis (McGinnity  et al. 2003), it was concluded 

there are no salmon rivers flowing into Mulroy Bay. 

Management:  

Council Directive 2006/88/EC on animal health requirements for aquaculture animals and products 

thereof, and on the prevention and control of certain diseases in aquatic animals form the legislative 

basis that governs the monitoring and management of disease outbreaks in mariculture operations in 

Ireland. For diseases not listed in this Directive, a Code of Practice and Fish Health Handbook has 

been developed jointly by the State and industry with the primary objectives of disease prevention and 

control. 
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The adoption of chemotherapeutants and some vaccination programmes have assisted in reducing 

the abundance and spread of many pathogens. In addition, the principles outlined in the Fish Health 

Handbook mentioned above such as improved biosecurity practices on farms, fallowing sites to break 

transmission cycles, disease testing of fish prior to transfer, single year class stocking, coordinating 

treatments and harvesting within embayments etc.. have mitigated the transmission of pathogenic 

organisms.  

In summary, it is clear that a number of broad factors govern the transfer of diseases between 

susceptible organisms.  While statistical correlations have been demonstrated in terms of abundance 

of cultured fish and disease occurrence in wild fishes, extreme caution must apply in terms of applying 

causality. It is important to note that the only way to determine the link between disease outbreaks in 

aquaculture installations and detection in wild fish is to empirically measure or observe pathogen 

transfer. Furthermore, when a risk presents, it not clear if the impact on the wild fish is expressed at 

the individual and/or population level. While certain effects have been demonstrated at the level of 

individuals, research has not yet clearly identified or quantified these links at the population level. 

Disease management programmes operated on a statutory basis by the State and on a voluntary 

basis by industry via Codes of Practice, assist in ensuring that pathogen transfer both to and from 

farmed fish is kept to a minimum. 

More broadly, finfish culture activities, and their potential impact on habitats and species, are 

governed primarily by a series of monitoring protocols
11

 which are put into effect as aquaculture 

licence conditions. These protocols assess water quality, seabed quality and parasite management 

and are subject to annual (in the case of benthos and water quality) and more frequent (14 times per 

annum in the case of sea lice) review.  

Based on the evidence from targeted studies, the information collected as part of the National Sea 

Lice Monitoring and Control Programme, scientific reports published by the Marine Institute, and in-

line with external advice, there is a robust and effective management programme in place in Ireland to 

control sea lice infestation on farmed fish
6
.  Furthermore, there is no empirical evidence to support the 

suggestion that at the population level, fisheries are being adversely affected by unusual levels of sea 

lice infestation, whether of farmed origin or from other sources. 

Aquaculture and marine mammal (seal/otter) Interactions: Potential interactions between 

aquaculture activity and marine mammals are broadly summarized in Table 6. It should be noted that 

direct demonstrations of these impacts are rare, and in most cases, potential effects are therefore 

predicted from the best existing information (NRC, 2010).  Potential impacts on marine mammals as a 

result of aquaculture interaction include death or injury through entanglement in gear, displacement, 

altered food chain, disruption of migration pathways (for large cetaceans), and human intervention 

(marine mammals killed or relocated) (Watson-Capps and Mann, 2005).  However, even where 

studies have been carried out around shellfish farms, uncertainty over spatial and temporal variation 

in both the location of structures (Watson-Capps and Mann, 2005) and levels of disturbance (Becker 

                                                   

11
 http://www.agriculture.gov.ie/seafood/aquacultureforeshoremanagement/marinefinfishprotocols/ 
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et al., 2009; 2011) constrain the conclusions that can be drawn about the impacts of mariculture on 

critical life functions such as reproduction and foraging. Otters have been shown to have strong 

habituation to anthropogenic disturbance with little or no impact on populations (Chanin 2003 a,b). 

Mariculture operations are considered a source of marine litter (Johnson, 2008). Ingestion of marine 

litter has also been shown to cause mortality in birds, marine mammals, and marine turtles (Derraik, 

2002). 
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Table 5: Potential indicative environmental pressures of aquaculture activities within the 

qualifying interests of the Mulroy Bay SAC (site code 002159). 

Activity 
Pressure 
category 

Pressure Potential effects Equipment 
Duratio

n 
(days) 

Time 
of 

year 

Factors 
constraining 
the activity 

Aquaculture - Shellfish 

Intertidal 
Suspended 
Culture: 

Oysters 

Physical 

Current 
alteration 

Structures may alter the 

current regime and 
resulting increased 
deposition of fines or 

scouring.  

Trestles and 

bags, frames 
and service 
equipment 

(e.g., Vehicles) 

365 
All 

year 

At low tide 
only 

Surface 
disturbance 

Ancillary activities at 
sites, e.g. servicing, 

transport increase the 
risk of sediment 
compaction resulting in 

sediment changes and 
associated community 
changes. 

Shading 

Prevention of light 
penetration to seabed 
potentially impacting 

light sensitive species 

Biological 

Non-native 

species 
introduction 

Potential for alien 

species to be included 
with culture stock (hitch-
hikers). 

 

Non-native 

species 
introduction 
and disease 

risks are 
reduced as 
stock 

(oysters) is 
confined to 
bags and is 

sourced from 
hatcheries. 

Disease risk 

The risk introduction of 
disease causing 
organisms by 

introducing seed 
originating from the ‘wild’ 
in other jurisdictions 

Organic 
enrichment 

Faecal and 
pseudofaecal deposition 
on seabed potentially 

altering community 
composition 
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Metier/ 

Activity 

Pressure 
category 

Pressure Potential effects Equipment 
Duration 

(days) 

Time 
of 

year 

Factors 
constraining the 

activity 

 

 
Subtidal 
suspended 

culture: 
Mussels, 
Scallops 

Physical 

Current 
alteration 

Baffling effect 
resulting in a 

slowing of currents 
and increasing 
deposition onto 

seabed changing 
sedimentary 
composition 

Floats, 
longlines, 
continuous 

ropes (New 
Zealand 
system), poles 

and droppers 

365 
All 

year 

Location 
(sheltered location 

for year round 
activity). 

Shading 

Prevention of light 
penetration to 
seabed potentially 

impacting light 
sensitive species 

Biological 

Organic 

enrichment 

Faecal and 

pseudofaecal 
deposition on 
seabed potentially 

altering community 
composition. Drop-
off of culture 

species. 

 

The risk of 

introduction of 
non-native species 
does not exist for 

the mussel culture 
methods as spat is 
collected locally.   

 

Disease risk is 
reduced also due 

the reasons stated 
above 

Fouling 

Increased 

secondary 
production on 
structures and 

culture species. 
Increased nekton 
production 

 

Seston 

filtration 

Alteration of 
phytoplankton and 
zooplankton 

communities and 
potential impact on 
carrying capacity 

 

Nutrient 
exchange 

Changes in 
ammonium and 
Dissolved inorganic 

nitrogen resulting in 
increased primary 
production. Nitrogen 

(N2) removal at 
harvest. 

 

Non-native 

species 
introduction 

Potential for alien 

species to be 
included with 
culture stock (hitch-

hikers) 
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Metier/ 

Activity 

Pressure 

category 
Pressure Potential effects Equipment 

Duration 

(days) 

Time 
of 

year 

Factors 
constraining 

the activity 

Subtidal  
Shellfish 

Culture 
Scallops-
(on 

bottom) 

Physical 

Surface 
disturbance/Shallow 
disturbance 

Abrasion at the sediment 
surface and 

redistribution of 
sediment  

Associated activity such 
as potting to remove 

predators such as crab 
may result in damage to 
sensitive habitats  

i.e. Maerl dominated 
communitySub-surface 
disturbance to 25mm 

Crab pots 365  

Physical 
damage due 
to harvesting 

is much 
reduced as 
the species is 

harvested by 
diver. 

Monoculture 
Surface disturbance 

Habitat dominated by 
single species and 
transformation of 

infaunal dominated 
community to epifaunal 
dominated community. 

Associated activity such 
as potting to remove 
predators such as crab 

may result in damage to 
sensitive habitats  

i.e. Maerl dominated 

community 

   

Biological 

Seston filtrationBy-

catch mortality 

Alteration of 
phytoplankton and 

zooplankton 
communities and 
potential impact on 

carrying capacity 

Mortality of organisms 
captured or disturbed 

during the harvest 
process, damage to 
structural fauna of reefs 

 365  

By-catch 
mortality is 

much 
reduced as 
the species is 

harvested by 
diver. 

 

The risk of 
introduction of 
non-native 

species does 
not exist for 
the scallop 

culture 
methods as 
spat is 

collected 
locally.   

 

Disease risk 
is reduced 
also due the 

reasons 
stated above 

Nutrient 
exchangeSeston 
filtration 

Increased primary 
production. N2 removal 
at harvest or 

denitrification at 
sediment 
surface.Alteration of 

phytoplankton and 
zooplankton 
communities and 

potential impact on 
carrying capacity 

Nutrient exchange 

Increased primary 

production.  

N2 removal at harvest or 
denitrification at 

sediment surface. 

Disease risk 

In event of epizootic the 

ability to manage 
disease in uncontained 
subtidal shellfish 
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Metier/ 

Activity 

Pressure 

category 
Pressure Potential effects Equipment 

Duration 

(days) 

Time 
of 

year 

Factors 
constraining 

the activity 

populations would likely 
be compromised. The 

risk introduction of 
disease causing 
organisms by introducing 

seed originating from the 
‘wild’ in other 
jurisdictions 

 Non-native species 
introduction  

Potential for alien 
species to be included 
with culture stock (hitch-

hikers) 
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Metier/ 

Activity 

Pressure 

category 
Pressure Potential effects Equipment 

Duration 

(days) 

Time 
of 

year 

Factors 
constraining 

the activity 

Aquaculture - Seaweed Culture 

Subtidal 
Suspended 
Culture: 

Seaweed  

Physical  

Current 
alteration 

Baffling effect resulting 

in a slowing of currents 
and increasing 
deposition onto 

seabed changing 
sedimentary 
composition Floats, 

longlines,  
poles and 
droppers 

365 
All 

year 

Location 

(sheltered 
location for year 
round activity) 

Shading 

Prevention of light 

penetration to seabed 
potentially impacting 
light sensitive species 

i.e. Maerl/Zostera 
communities 

Aquaculture - Finfish 

Finfish 
Culture: 

Salmon 
Biological 

Nutrient 
exchange 

Increased primary 
production. N2 removal 
at harvest or 

denitrification at 
sediment surface. 

 
365 

 
 

Good site 
management 
and animal 

husbandry. 

Fallow periods 
when no fish in 

the cages in the 
water. 

Organic 

enrichment 

Faecal and waste food 

on seabed potentially 
altering community 
composition 

Disease 
risk 

Management of 
parasites and diseases 

in finfish culture is an 
ongoing challenge to 
culturist. 
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Table 6: Potential interactions between aquaculture activities and the Annex II species (Lutra 

lutra) within the Mulroy Bay SAC. 

Culture 
Method 

Pressure 
category 

Pressure Potential effects Equipment 
Duration 

(days) 

Time 
of 

year 

Factors 
constraining the 

activity 

All 

Aquaculture 
Methods 

Physical 

Habitat 

Exclusion 

Structures may 
result in a barrier to 

movement and 
displacement . 

Longlines, 
Trestles, 

Sea pens. 

365 
All 

year 

Spatial extent 
and location of 

structures used 
for culture. 

Disturbance 

Ancillary activities at 

sites increase the 
risk of disturbance to 
marine mammals 

and other Annex 
Species 

Site 

services, 
human, boat 
and 

vehicular 
traffic 

365 
All 
year 

Seasonal levels 

of activity relating 
to seeding, 
grading, and 

harvesting. Peak 
activities do not 
coincide with 

more sensitive 
periods for 
marine mammals 

and other Annex 
Species 

Entanglement 

Entanglement by 

ropes or material 
used on structures 
or during operation 

of farms 

Ropes 

and/or nets 
used in day 
to day 

365 
All 
year 

Farm 
management 
practices 

Ingestion 

Injury or even 
mortality due to 

Ingestion of waste 
material used on 
farms 

Ties used to 
secure bags 
and secure 

bags to 
trestle, 
floats, ropes 

etc. 

365 
All 

year 

Farm 

management 
practices 
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7 Screening of Aquaculture Activities 

A screening assessment is an initial evaluation of the possible impacts that activities may have on the 

qualifying interests. The screening, is a filter, which may lead to exclusion of certain activities or 

qualifying interests from appropriate assessment proper, thereby simplifying the assessments, if this 

can be justified unambiguously using limited and clear cut criteria.  Screening is a conservative filter 

that minimises the risk of false negatives.  

In this assessment screening of the qualifying interests against the proposed activities is based 

primarily on spatial overlap i.e. if the qualifying interests overlap spatially with the proposed activities 

then significant impacts due to these activities on the conservation objectives for the qualifying 

interests is not discounted (not screened out) except where there is absolute and clear rationale for 

doing so.  Where there is relevant spatial overlap full assessment is warranted.  Likewise, if there is 

no spatial overlap and no obvious interaction is likely to occur, then the possibility of significant impact 

is discounted and further assessment of possible effects is deemed not to be necessary.  Table 4 

provides spatial overlap extent between designated habitat features and aquaculture activities within 

the qualifying interests of the Mulroy Bay SAC.  

7.1 Aquaculture Activity Screening 

Where the overlap between an aquaculture activity and a feature is zero and there is no likely 

interaction it is screened out and not considered further.   

Table 4 identifies the spatial extent of overlap between (existing and proposed) aquaculture activities 

and habitat features (i.e. Large Shallow Inlets and Bays (1160) and Reefs (1170)). 

Tables 7 and 8 provide an overview of overlap of aquaculture activities and specific community types 

(identified from Conservation Objectives) within the broad habitat features 1160 and 1170, 

respectively. 

Where the overlap between an aquaculture activity and a qualifying feature is zero and there is no 

obvious interaction likely, it is screened out and not considered further in the assessment.   

Of the 8 marine community types (see Table 1) listed under the qualifying habitat interests of the 

SAC, 5 have a spatial overlap with an aquaculture activity to varying degrees (Table 7 and 8). The 

marine community types are:  

1. Gravel to mixed sediment with nematodes community complex  

2. Gravelly sand with bivalves, polychaetes and nemerteans community complex 

3. Laminaria-dominated community complex 

4. Sand dominated by Nephtys cirrosa and Bathyporeia sp. community complex 

5. Reef community complex 
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Those marine community types that do not have any spatial overlap with aquaculture activities are 

biogenic habitats considered highly sensitive. They will not screen out on the basis that some 

interaction with aquaculture activities may occur and should be considered further. They are:  

1. Limaria hians associated community 

2. Maërl-dominated community 

3. Zostera-dominated community complex  

     

When overlap was observed it was estimated in a GIS application and calculated on the basis of 

coverage of specific activity (representing different pressure types), licence status (licenced or 

application) intersecting with designated conservation features and/or sub-features (community 

types).  

By virtue of the fact that no salmon rivers flow into Mulroy Bay (McGinnity et al., 2003) the risk posed 

by aquaculture activities on the feature wild salmon (Salmo salar [1106]) can be discounted. 
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Table 7: Spatial overlap in hectares and percentage (given in parentheses) of aquaculture activity over community types within the qualifying interest 1160 Large 

Shallow Inlet and Bays (Spatial data based on licence database provided by DAFM.  (Habitat data provided in NPWS 2012a, 2012b).  

Marine Community Types for Large Shallow Inlet and Bays (1160) 

Species Method Status 

Gravel to 
mixed 

sediment with 
nematodes 
community 
complex  
(658 ha) 

Gravelly sand 
with bivalves, 
polychaetes 

and 
nemerteans 
community 
complex 
(1611 ha) 

Laminaria-
dominated 
community 

complex 
(13 ha) 

Limaria hians 
associated 
community 

(14 ha) 

Maërl-
dominated 
community 

(186 ha 

Reef 
community 
complex 
(30 ha) 

Sand 
dominated by 

Nephtys 
cirrosa and 
Bathyporeia 

sp. 
community 

complex 
(572 ha) 

Zostera-
dominated 
community 
complex 
(85 ha) 

 
Area % Area % Area % Area % Area % Area % Area % Area % 

Mussel Longline Licensed   55.26 3.43%             

Native 
Oyster 

Seabed Licensed 6.61 1.00%               

Oyster Trestles Licensed 17.86 2.71% 4.0 0.25%         5.12 0.90%   

Salmon Net Pen Licensed 8.1 1.23% 28.88 1.79%       0.083 0.28%      

Seaweed 
 

Licenced   24.0 1.49%               

Scallop 

Spat 
Collection 

Licensed 2.08 0.32% 37.38 2.32%       0.033 0.11%      

Longline Licensed   51.33 3.19% 0.64 4.92%             

Seabed Licensed 7.18 1.09% 159.50 9.90% 0.47 3.62%     0.562 1.87%      

Oyster Trestle Application
12

 1.24 0.19%           1.41 0.25%   

Access routes 0.454 0.07%  
 

            

                                                   

12
 This represents the one application site (T12/548A) found within the Mulroy Bay SAC. The second site within Mulroy Bay (T12/552A) is within the boundary of the 

Sheephaven Bay SAC and is assessed in the AA report for that site. 
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Table 8: Spatial overlap in hectares and percentage (given in parentheses) of Aquaculture activity over 

community types within the qualifying interest 1170 - Reefs (Spatial data based on licence database provided 

by DAFM.  Habitat data provided in NPWS (2012a, 2012b).  

 

   
Reefs (1170) 

Species Method Status 

Laminaria-dominated 
community 
 complex 

(13ha) 

Reef 
Community 

 complex  
(30ha) 

   Area (ha) % Area (ha) % 

Mussel Longline Licensed     

Native Oyster Seabed Licensed     

Oyster Trestles Licensed     

Salmon Net Pen Licensed   0.08 0.28% 

Seaweed  Licenced      

Scallop Spat Collection Licensed   0.033 0.11% 

Scallop Longline Licensed 0.64 4.92%    

Scallop Seabed Licensed 0.47 3.62% 0.562 1.87% 

Sub-Total 1.1 8.54% 0.678 2.26% 

Oyster Trestle Application
13

     

Access Routes     

 

 

 

                                                   

13
 This represents the one application site (T12/548A) found within the Mulroy Bay SAC. The second site within Mulroy 

Bay (T12/552A) is within the boundary of the Sheephaven Bay SAC and is assessed in the report for that site. 
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8 Assessment of Aquaculture Activities 

8.1 Determining significance 

The significance of the possible effects of the proposed activities on habitats, as outlined in the Natura 

Impact Statement (Section 6) and subsequent screening exercise (Section 7), is determined here in 

the assessment.  The significance of effects is determined on the basis of Conservation Objective 

guidance for constituent habitats and species (Figures 1, 2 and NPWS 2012a, 2012b).  

Habitats and species that are key contributors to biodiversity and which are sensitive to disturbance 

should be afforded a high degree of protection i.e. thresholds for impact on these habitats is low and 

any significant anthropogenic disturbance should be avoided.  Within the Mulroy Bay SAC the 

qualifying habitats/species considered subject to potential disturbance and therefore, carried further in 

this assessment are: 

- 1160 Large shallow inlets and bays 

- 1170 Reefs 

- 1355 Otter Lutra lutra 

For broad habitats and sedimentary communities (Figures 1 and 2) significance of impact is 

determined in relation to, first and foremost but not confined to, spatial overlap (see Section 8; Figure 

7).  Subsequent disturbance and the persistence of disturbance are considered as follows: 

1. The degree to which the activity will disturb the qualifying interest.  By disturb is meant 

change in the characterising species, as listed in the Conservation Objective guidance 

(NPWS 2012b) for constituent communities.  The likelihood of change depends on the 

sensitivity of the characterising species to the activities in question.  Sensitivity results 

from a combination of intolerance to the activity and/or recoverability from the effects of 

the activity (see Section 8.2 below).   

2. The persistence of the disturbance in relation to the intolerance of the community.  If the 

activities are persistent (high frequency, high intensity) and the receiving community has a 

high intolerance to the activity (i.e. the characterising species of the communities are 

sensitive and consequently impacted) then such communities could be said to be 

persistently disturbed. 

3. The area of communities or proportion of populations disturbed.  In the case of community 

disturbance (continuous or ongoing) of more than 15% of the community area it is deemed 

to be significant. This threshold does not apply to sensitive habitats (e.g. Zostera, Maërl) 

where any physical overlap and/or disturbance should be avoided. 

Effects will be deemed to be significant when cumulatively they lead to long term change (persistent 

disturbance) in broad habitat/features (or constituent communities) resulting in an impact greater than 

15% of the area. 
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Figure 7: Schematic outlining the determination of significant effects on habitats and marine 

community types (MCT) (following NPWS 2012b). 

 

In relation to designated species (i.e. Otter) the capacity of the population to maintain itself in the face 

of anthropogenic induced disturbance or mortality at the site will need to be taken into account in 

relation to the Conservation Objectives (CO’s) on a case-by-case basis. 

8.2 Sensitivity and Assessment Rationale 

This assessment used a number of sources of information in assessing the sensitivity of the 

characterising species of each community recorded within the benthic habitats of the Mulroy Bay 

SAC. The primary source of information is a series of commissioned reviews by the Marine Institute 

which identify habitat and species sensitivity to a range of pressures likely to result from aquaculture 

and fishery activities (ABPMer 2013a-h). These reviews draw from the broader literature, including the 

MarLIN Sensitivity Assessment (Marlin.ac.uk) and the AMBI Sensitivity Scale (Borja et al., 2000) and 

other primary literature. Sensitivity of a species to a given pressure is the product of the intolerance 

(the susceptibility of the species to damage, or death, from an external factor) of the species to the 

particular pressure and the time taken for its subsequent recovery (recoverability is the ability to return 

to a state close to that which existed before the activity or event caused change).  Life history and 

biological traits are important determinants of sensitivity of species to pressures from aquaculture. 

In the case of species, communities and habitats of conservation interest, the separate components 

of sensitivity (intolerance, recoverability) are relevant in relation to the persistence of the pressure: 

 For persistent pressures i.e. activities that occur frequently and throughout the year recovery 

capacity may be of little relevance except for species/habitats that may have extremely rapid 
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(days/weeks) recovery capacity or whose populations can reproduce and recruit in balance with 

population damage caused by aquaculture.  In all but these cases and if sensitivity is moderate 

or high then the species/habitats may be negatively affected and will exist in a modified state.  

Such interactions between aquaculture and species/habitat/community represent persistent 

disturbance.  They become significantly disturbing if, by themselves or in-combination with 

other activities, greater than 15% of the community is thus exposed (NPWS 2012a). 

 In the case of episodic pressures i.e. activities that are seasonal or discrete in time both the 

intolerance and recovery components of sensitivity are relevant.  If sensitivity is high but 

recoverability is also high relative to the frequency of application of the pressure then the 

species/habitat/community will be in favourable conservation status for at least a proportion of 

time. 

The sensitivities of the community types (or surrogates) found within the Mulroy Bay SAC to 

pressures similar to those caused by aquaculture (e.g. smothering, organic enrichment and physical 

disturbance) are listed, where available, in Table 9. The sensitivities of species which are 

characteristic (as listed in the Conservation Objective supporting document) of benthic communities to 

pressures similar to those caused by aquaculture (e.g. smothering, organic enrichment and physical 

disturbance) are listed, where available, in Table 10. The following guidelines broadly underpin the 

analysis and conclusions of the species and habitat sensitivity assessment: 

 Sensitivity of certain taxonomic groups such as emergent sessile epifauna to physical 

pressures is expected to be generally high or moderate because of their form and structure 

(Roberts et al. 2010).  Also high for those with large bodies and with fragile shells/structures, 

but low for those with smaller body size.  Body size (Bergman and van Santbrink 2000) and 

fragility are regarded as indicative of a high intolerance to physical abrasion caused by fishing 

gears (i.e. dredges).  However, even species with a high intolerance may not be sensitive to the 

disturbance if their recovery is rapid once the pressure has ceased.  

 Sensitivity of certain taxonomic groups to increased sedimentation is expected to be low for 

species which live within the sediment, deposit and suspension feeders; and high for those 

sensitive to clogging of respiratory or feeding apparatus by silt or fine material. 

 Recoverability of species depends on biological traits (Tillin et al. 2006) such as reproductive 

capacity, recruitment rates and generation times.  Species with high reproductive capacity, 

short generation times, high mobility or dispersal capacity may maintain their populations even 

when faced with persistent pressures; but such environments may become dominated by these 

(r-selected) species.  Slow recovery is correlated with slow growth rates, low fecundity, low 

and/or irregular recruitment, limited dispersal capacity and long generation times.  

Recoverability, as listed by MarLIN, assumes that the impacting factor has been removed or 

stopped and the habitat returned to a state capable of supporting the species or community in 

question.  The recovery process is complex and therefore the recovery of one species does not 



 

55 
 

signify that the associated biomass and functioning of the full ecosystem has recovered (Anand 

& Desrocher, 2004) cited in Hall et al., 2008). 

In relation to designated species (i.e. Otter) the capacity of the population to maintain itself in the face 

of anthropogenic induced disturbance or mortality at the site will need to be taken into account in 

relation to the Conservation Objectives (CO’s) on a case-by-case basis.  

Aquaculture pressures on a given habitat are related to vulnerability (spatial overlap or exposure of 

the habitat to the equipment/culture organism combined with the sensitivity of the habitat) to the 

pressures induced by culture activities.  To this end, the location and orientation of structures 

associated with the culture organism, the density of culture organisms, the duration of the culture 

activity and the type of activity are all important considerations when considering risk of disturbance to 

habitats and species.  Aquaculture activities in the Mulroy Bay SAC comprises of both finfish and 

shellfish production.  Considered in the assessment are intertidal oyster culture (Crassostrea gigas, 

bag and trestle), subtidal scallop culture (Pecten maximus - on-bottom), subtidal suspended mussel 

and scallop culture (Mytilus edulis, Pecten maximus - longlines), seaweed culture and subtidal finfish 

(Salmo salar) culture in net pens.   

8.3 Assessment of the effects of aquaculture production on the Conservation Objectives for 
Reefs (1170) in the Mulroy Bay SAC. 

NPWS (2012b) in the Conservation Objectives identify two Marine Community Types (MCT) within the 

habitat Reefs (1170). These are:  

 Laminaria- dominated community complex 

 Reef community complex 

   

1. Habitat Area - it is unlikely that the activities proposed will reduce the overall extent of 

permanent habitat within the feature Reefs (1170). The habitat area is likely to remain stable. 

2. Community Distribution - (conserve a range of community types in a natural condition). 

This attribute considered interactions with the two constituent community types listed found 

within the qualifying interest of Reefs (1170).  The Reef habitat, supports two community types, 

Laminaria-dominated community complex and Reef community complex.  Both Reef 

community types have overlap with aquaculture activities (Tables 4, 8).  

Table 9 lists the community types (or surrogates) and Table 10 lists the constituent taxa and 

both provide a commentary of sensitivity to a range of pressures. The risk scores are derived 

from a range of sources identified above. The pressures are listed as those likely to result from 

aquaculture production within the SAC.  

Table 12 below identifies the likely interactions between the existing and proposed aquaculture 

activities and the broad habitat feature of Reef (1170) and its constituent community types, with 

a broad conclusion and justification on whether the activity is considered disturbing to the 

feature in question. It must be noted that the sequence of distinguishing disturbance is as 

highlighted above, whereby activities with spatial overlap on habitat features are assessed 
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further for their ability to cause persistence disturbance on the habitat. If persistent disturbance 

is likely then the spatial extent of the overlap is considered further.  

Existing seabed culture of scallop occurs over reef (1170) habitat and the two reef community 

types.  Scallop culture on the seabed involves the spreading on the seafloor of locally sourced 

spat on the seabed which are subsequently harvested by divers. Spatial analysis indicates that 

seabed culture of scallop overlaps 2.4% of the habitat feature (1170) Reefs (see Table 4) and 

3.62% of the constituent community type Laminaria-dominated community and 1.87% on the 

Reef community complex (Table 8). This aquaculture activity is deemed non-disturbing to reef 

habitat and community types primarily on the basis of the low density of culture organisms on 

the seafloor and that harvesting is by diving and not using dredges. Furthermore, it is unlikely 

the operators will seed scallop directly on reef habitat as it is not the ideal habitat within which 

to culture the scallop. It is likely the overlap on reef habitat is a mapping artefact, whereby the 

reef habitat overlapped by culture areas is surrounded by larger areas of more suitable 

sedimentary habitat.   

Suspended culture of Scallop (longline and spat collection) is carried out using 

monofilament bags to collect larval scallops (spat) and subsequently, grown out in lantern nets. 

Both methods use longlines similar to those used for mussel culture. Scallop spat collection 

overlaps 0.11% of Reef community complex. In the case of spat collection, this activity is 

considered non-disturbing to underlying habitats and MCT. This is concluded on the basis that 

the duration of deployment of the collectors is limited to no more than 6 months of the year and 

the size and density of organisms are likely such that that organic enrichment of the seafloor is 

likely to be very limited and on-disturbing. Longline culture of scallop overlaps 4.92% of 

Laminaria-dominated community. This culture method is considered disturbing from organic 

enrichment to underlying habitats given the duration and density of culture organisms.  

Licenced finfish cultivation does overlap reef (1170) habitat and one reef community type.  

Spatial analysis indicates that combined existing and proposed finfish cultivation activity 

overlap with approximately 0.19% of the habitat feature (1170) Reefs (see Table 4) and 0.28% 

of the constituent community type Reef community complex (Table 8).  This aquaculture activity 

is deemed to be disturbing on benthic habitats by virtue of the large degree or organic loading 

likely to occur.   

The combined aquaculture activities listed above and considered likely to be disturbing (i.e. 

longline scallop and salmon culture), overlap with 1.68% of habitat feature (1170) Reefs, 0.28% 

of Reef community complex and 4.92% of Laminaria-dominated community (Table 12).  

8.4 Assessment of the effects of aquaculture production on the Conservation Objectives for 
Large Shallow Inlets and Bays (1160) in the Mulroy Bay SAC. 

The constituent communities identified in the Annex 1 feature, Large Shallow Inlets and Bays 

(1160) are:  

1. Sand dominated by Nephtys cirrosa and Bathyporeia sp. community complex  



 

57 
 

2. Gravel to mixed sediment with nematodes community complex 

3. Gravelly sand with bivalves, polychaetes and nemerteans community complex 

4. Zostera-dominated community complex 

5. Maërl-dominated community 

6. Limaria hians associated community 

7. Laminaria-dominated community complex 

8. Reef community complex 

For Large Shallow Inlets and Bays (1160) there are a number of attributes (with associated targets) 

relating to this habitat feature as well as its constituent community types that are defined in the 

Conservation Objectives (NPWS 2012b);  

1. Habitat Area – it is unlikely that the activities proposed will reduce the overall extent of 

permanent habitat within the feature Large Shallow Inlet and Bays. The habitat area is likely 

to remain stable. 

2. Community Distribution - (maintain extent and conserve a range of community types in 

a natural condition subject to natural processes). 

This attribute considered interactions with 5 of the community types listed above and excludes 

three sensitive communities (i.e., Zostera-dominated community and Maërl-dominated 

community and Limaria hians associated community), which are considered in the next section.  

All 5 community found within the qualifying interest 1160 of the SAC have overlap with 

aquaculture activities: 

1. Sand dominated by Nephtys cirrosa and Bathyporeia sp. community complex  

2. Gravel to mixed sediment with nematodes community complex 

3. Gravelly sand with bivalves, polychaetes and nemerteans community complex 

4. Laminaria-dominated community complex 

5. Reef community complex 

The community types listed above will be exposed to differing ranges of pressures from 

aquaculture activities. Some of these may result in more chronic and long-term changes in 

community composition which were considered during the assessment process.  Impacting 

activities include long-line mussel culture and finfish farming both of which result in organic 

loading on the seabed resulting in biogeochemical changes to sediment and a likely change in 

faunal compositions – whether this results in permanent change to the community type is 

unclear.  

Table 13 below identifies the likely interactions between the relevant aquaculture activities and 

the broad habitat feature Large Shallow Inlets and Bays (1160) and their constituent community 

types, with a broad conclusion and justification on whether the activity is considered disturbing 

to the feature in question.  It must be noted that the sequence of distinguishing disturbance is 

as highlighted above, whereby activities with spatial overlap on habitat features are assessed 
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further for their ability to cause persistence disturbance on the habitat. If persistent disturbance 

is likely then the spatial extent of the overlap is considered further.  

On the basis of research, it has been determined that intertidal oyster trestle culture is 

considered non-disturbing as it does not result in long-term change to the community types 

listed above, while transport across intertidal habitats (access routes) has been deemed 

disturbing (Forde et al., 2015; O’Carroll et al. 2016). Access route activity (individually or 

combined) interactions with the designated habitat (1160) and marine community types are 

listed in Tables 4 and 7, respectively.  Spatial analysis indicates that access routes combined 

for existing and proposed oyster cultivation activity overlaps with approximately 0.014% of the 

habitat feature (Large Shallow Inlets and Bays (1160) (Table 3) and 0.07% of the community 

type, Gravel to mixed sediment with nematodes community complex.   

Existing seabed culture of scallop occurs over LSIB (1160) habitat and 4 marine community 

types.  Scallop culture on the seabed involves the spreading on the seafloor of locally sourced 

spat on the seabed which are subsequently harvested by divers. Spatial analysis indicates that 

seabed culture of scallop cultivation overlap with 5.29% of the habitat feature Large Shallow 

Inlets and Bays (1160) (see Table 4). Table 7 presents the % overlap with 4 MCT. The highest 

is 9.9% overlap with Gravelly sand with bivalves, polychaetes and nemerteans community 

complex.  This aquaculture activity is deemed low impact (not disturbing) by virtue of the low 

density of stock on or over the seafloor and the mechanism of harvest which is by diving.   

Suspended culture of Scallop (longline and spat collection) is carried out using 

monofilament in bags to collect larval scallops (spat) and subsequently, grown out in lantern 

nets. Both methods use longlines similar to those used for mussel culture. Scallop spat 

collection overlaps 0.32% of Gravel to mixed sediment with nematodes community complex, 

2.32% of Gravelly sand with bivalves, polychaetes and nemerteans community complex and 

0.11% of Reef community complex (Tables 4 and 7). In the case of spat collection, this activity 

is considered non-disturbing to underlying habitats and MCT. This is concluded on the basis 

that the duration of deployment of the collectors is limited to no more than 6 months of the year 

and the size and density of organisms are likely such that that organic enrichment of the 

seafloor is likely to be very limited and on-disturbing. Previous practices of dropping longlines to 

the seabed during the off-season has ceased.  Longline culture of scallop overlaps 1.64% of 

LSIB and 4.92% of Laminaria-dominated community and 3.19% of Gravelly sand with bivalves, 

polychaetes and nemerteans community complex (Tables 4 and 7). This culture method is 

considered disturbing to underlying habitats and MCT from organic enrichment given the 

duration and density of culture organisms held above the seabed.  

Existing mussel cultivation (intensive) has been demonstrated to be disturbing to habitats 

directly beneath the longlines as a consequence of high density of animals above the seafloor.  

Spatial analysis indicates that combined existing and proposed mussel cultivation (intensive) 

overlap with approximately 1.74% of the habitat feature Large Shallow Inlets and Bays (1160) 
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(see Table 4) and 3.43% overlapping MCT Gravelly sand with bivalves, polychaetes and 

nemerteans community complex (Table 7).  

The culture of seaweed is deemed to be non-disturbing on the basis of it being a low density 

and extractive culture type.  Spatial analysis indicates that seaweed cultivation overlaps with 

approximately 0.76% of the habitat feature Large Shallow Inlets and Bays (1160) (see Table 3) 

and 1.49% overlapping MCT Gravelly sand with bivalves, polychaetes and nemerteans 

community complex (Table 7).   

Existing finfish cultivation overlaps three community types within LSIB (1160).  While this 

activity, by virtue of organic enrichment, is deemed to be disturbing, the spatial overlap over 

habitat type 1160 is 1.17% (Table 4) as well as 1.23%, 1.79% and 0.28% over community 

types, Gravel to mixed sediment with nematodes community complex, Gravelly sand with 

bivalves, polychaetes and nemerteans community complex and Reef community complex, 

respectively (Table 7).     

In addition, combined aquaculture activities listed above that are considered potentially 

disturbing to habitats and community types overlap with 4.69% of habitat feature (1160) Large 

Shallow Inlet and Bay (Table 4). The combined disturbing activities are considered overlapping 

on four community types are 1.3%, Gravel to mixed sediment with nematodes community 

complex, 1.79% Gravelly sand with bivalves, polychaetes and nemerteans community complex, 

0.28% of Reef community complex and 4.92% of Laminaria-dominated community (Table 13). 

8.5 Assessment of the effects of aquaculture production on the Conservation Objectives for 
Maërl, Zostera and Limaria hians in the Mulroy Bay SAC. 

There are a number of attributes (with associated targets) relating to these constituent community 

types (Large Shallow Inlet and Bays 1160) that are defined in the Conservation Objectives (NPWS 

2012). 

1. Habitat Area – it is unlikely that the activities proposed will reduce the overall extent of 

permanent habitat within the feature Large Shallow Inlet and Bays 1160.  The habitat area is 

likely to remain stable. 

2. Community Distribution - (Maintain extent and conserve the high quality of the three 

biogenic community types, Maerl-dominated community, Zostera-dominated community 

complex, Limaria hians associated community subject to natural processes). 

The focus of these attributes are primarily upon the 3 community types, Zostera-dominated 

community and Maërl-dominated community and Limaria hians associated community.  These 

communities are considered highly diverse and sensitive community types which host a wide 

range of taxa. The ‘keystone’ species in each community type (Maërl, Zostera and Limaria 

hians) is considered important and sensitive in their own right.   Extensive subtidal seagrass 

beds, characterized by Zostera marina and Z. noltii , occur within 3 areas of Mulroy Bay.  The 

former species occurs in depths of approximately 3m to 5m while the latter species is largely 
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confined to the intertidal.  The seagrass beds occur mainly on mud, but are also recorded from 

sand and from muddy sand with scattered living and dead maërl.  The diverse range of 

associated species include brown alga, anthozoans, asteroids, ascidians, polychaetes, 

molluscs and burrowing holothurian.  A Maërl-dominated community complex occurs 

extensively in Mulroy Bay.  This community complex is recorded between depths of 4m and 

6m.  The maërl species (Lithothamnion corallioides) dominates this community with the 

associated species comprising of polychaetes, crustaceans, echinoderms, nudibranchs and 

anthozoans. Limaria hians is a unique ‘nest building’ bivalve mollusc whose only record in 

Ireland has been in Mulroy Bay. The community associated with this taxa is typical of that found 

in mixed sedimentary habitats. It is diverse and represents habitat of high ecological quality.  

Given the highly sensitive natures of these community types and constituent taxa (Tables 9 and 

10), it is highly likely that aquaculture activities of any type which overlap these community 

types and the pressures may result in long-term or permanent change to the extent of these 

community types and the impact upon their structure and function cannot be discounted.  This 

effect will come about by the physical removal or damage caused by the activities on any of the 

highly diverse taxa associated with these community types (Table 13). All three keystone taxa 

are very sensitive to the following which result as a consequence of aquaculture activities: 

They are highly/very highly sensitive to Physical Pressure/Damage due to: 

 Trampling (access by foot/vehicle) 

 Surface/Shallow/Deep disturbance 

 Siltation (addition of fine sediments, pseudofaeces and fish food) 

 Smothering (addition of materials biological or non-biological to the surface) 

 Prevention of light reaching seabed/features 

 

They are sensitive to Changes in Habitat: 

 Increase in turbidity/suspended sediment 

 Change in water flow due to permanent/semi-permanent structures placed in the water 

 column). 

 Organic enrichment-water column 

 Organic enrichment of sediments-sedimentation 

 Decrease in oxygen levels - sediment 

 

They are sensitive to Biological Pressures: 

 Decrease in oxygen levels - water column 

 Introduction of non-native species 

 

On the basis of spatial analysis there are no existing or proposed aquaculture activities that 

directly overlap with the sensitive (biogenic) habitats identified (Table 7). However, it is noted 
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that one salmon aquaculture licence (T12/077D),  while not directly overlapping, appears very 

close (25m)  to mapped Limaria hians associated community.  Given that the effect of 

salmon aquaculture operations can extend beyond the footprint of the operation it is possible 

that the 25m interval between the licenced activity and this sensitive habitat presents a risk of 

disturbance.       

Given the sensitive nature of this community type, no overlap or likely negative interaction can 

be tolerated and the adverse impacts from finfish culture cannot be discounted.  

Introduction of non-native species: Oyster culture in Mulroy Bay may present a risk in terms of the 

introduction of non-native species as the Pacific oyster (Crassostrea gigas).  Recruitment of C. gigas 

has been documented in a number of Bays in Ireland and appears to have become naturalised (i.e. 

establishment of a breeding population) in two locations (Kochmann et al 2012; 2013) and may 

compete with the native species for space and food. In addition to having large number of diploid 

oysters in culture (i.e. extent of culture operations), Kochmann et al (2013) identified long residence 

times (>21 days), large intertidal areas as factors likely contributing to the successful recruitment of 

oysters in Irish bays. The long residence time calculated for Mulroy Bay (approx 37 days – Dabrowski 

2011) suggest that the risk of retention of larvae in the bay, which might ultimately result in 

recruitment, is increased. The risk of successful establishment of the Pacific oyster in Mulroy Bay 

SAC therefore, cannot be fully discounted.  The risk from other aquaculture activities i.e. Mussel and 

Scallop culture can be discounted as the spat for both is sourced from within Mulroy Bay. 

It is important to note that these conclusions are based upon the information provided in the 

aquaculture profile, i.e. that oysters are sourced from hatcheries and that all other shellfish stock are 

sourced from within the bay. The risk posed by introducing ½-grown oysters from other jurisdictions 

has not been assessed. 

8.6 Assessment of the effects of aquaculture production on the Conservation Objectives for 
the otter (Lutra lutra) in the Mulroy Bay SAC. 

The Mulroy Bay SAC is designated for the otter (Lutra lutra).  There are a number of attributes (with 

associated targets) that are defined in the Conservation Objectives (NPWS 2012) and listed in Table 

1.  The aim of these attributes, listed below, is to restore the favourable conservation condition of 

Otter in Mulroy Bay SAC.  

No significant decline: 

 Distribution 

 in extent of marine habitat,  terrestrial habitat  or freshwater habitat  

 Couching sites and holts  

 Fish biomass available 

No significant increase  

 Barriers to connectivity  
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As the aquaculture production activities within the SAC spatially overlap with otter (Lutra lutra) 

territory, these activities may have negative effects on the abundance and distribution of populations 

of the species.  The risk of negative interactions between aquaculture operations and aquatic 

mammal species is a function of:  

1. The location and type of structures used in the culture operations- is there a risk of 

entanglement or physical harm to the animals from the structures? 

2. The schedule of operations on the site – is the frequency such that they can cause 

disturbance to the animals? 

Intertidal Oyster Culture  

Given the intertidal location of the structures and activities associated this form of oyster culture it is 

unlikely that the marine mammals will have any negative interaction with this culture method.  

Impacts can be discounted. 

Subtidal Shellfish Culture 

Given that operations are likely to be carried out in daylight hours, while otter foraging is primarily 

crepuscular, their interaction with the otter is likely to be minimal.  It is unlikely that these culture types 

pose a risk to otter populations in the Mulroy Bay SAC.  Impacts can be discounted. 

Subtidal Seaweed culture 

Given that operations are likely to be carried out in daylight hours, while otter foraging is primarily 

crepuscular, their interaction with the otter is likely to be minimal.  It is unlikely that these culture types 

pose a risk to otter populations in the Mulroy Bay SAC.  Impacts can be discounted. 

Finfish Culture 

Given that operations are likely to be carried out in daylight hours, while otter foraging is primarily 

crepuscular, their interaction with the otter is likely to be minimal.  The structures (nets) involved in 

finfish culture may pose an entanglement hazard to otters. However if good site practice is adhered to 

this risk will be reduced.  Impacts can be discounted. 

The proposed activities will not lead to any modification of the following attributes for otter: 

- Extent of terrestrial habitat,  

- Extent of marine habitat or  

- Extent of freshwater habitat.  

- The activity involves net input rather than extraction of fish biomass so that no negative 

impact on the essential food base (fish biomass) is expected 

- The number of couching sites and holts or, therefore, the distribution, will not be directly 

affected by aquaculture activities. 
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- Aquaculture production activities are unlikely to pose any risk to otter populations through 

entrapment or direct physical injury.  

- Disturbance associated with vessel and foot traffic could potentially affect the distribution of 

otters at the site. However, the level of disturbance is likely to be very low given the likely 

encounter rates will be low dictated primarily by tidal state.  

Otters have been shown to have strong habituation to anthropogenic disturbance with little or no 

impact on populations (Chanin 2003 a,b). On this basis, the aquaculture production activities within 

Mulroy Bay SAC are considered non-disturbing to otter conservation features.  
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Table 9: Matrix showing the characterising community types sensitivity scores x pressure categories for habitats in Mulroy Bay SAC (ABPMer 2013a-h). Table 10 provides the code for the various categorisation of sensitivity and confidence 

Pressure Type Physical Damage Change in Habitat Quality Biological Pressures Chemical Pollution 
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(*) NA NEv NEv 

NS 

(***) 

H-VH 

(**) 

Reef community complex (*) 
(A1.21*/A1.22)/(A4.1/4.2*) 

NS 
(*) NA NA 

NS 
(*) NE NA 

L 
(*) 

M-VH 
(*) NA NA 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(*) NE 

NS 
(*) NE 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(*) NA 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS (*) NA NA NE NE NA NS (*) 
M-VH 

(*) NA NA NS (*) NS (*) NS (*) NS (*) NE NS (*) NE NS (*) NS (*) NS (*) NS (*) NA NS (*) NS (*) NS (*) 
NS 
(*) 

Laminaria-dominated community 

complex 

(A3.22) NS (*) NA NA NE NE NA NS (*) 
M-VH 

(*) NA NA NS (*) NS (*) NS (*) NS (*) NE NS (*) NE NS (*) NS (*) NS (*) NS (*) NA NS (*) NS (*) NS (*) 
NS 
(*) 

 
Note: *Where a community type is a mix of two Eunis habitat types the asterisk indicates which scores are listed; **No sensitivity listed for this community type using scores for similar habitat as listed; (*) Where a community is recorded from a range of 

depths and has different characterising species then scores for each corresponding Eunis Habitat type are listed.  
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Table 10: Matrix showing the characterising species sensitivity scores x pressure categories for habitats in Mulroy Bay SAC (ABPMer 2013a-h).  

Table 10 provides the code for the various categorisation of sensitivity and confidence 

Pressure Type Physical Damage Change in Habitat Quality Biological Pressures Chemical Pollution 

P
h

y
s
ic

a
l 

P
re

s
s
u

re
 

Species 

S
u
rfa

c
e
 D

is
tu

rb
a
n
c
e
 

S
h
a
llo

w
 D

is
tu

rb
a
n
c
e
 

D
e
e
p
 D

is
tu

rb
a
n
c
e
 

T
ra

m
p
lin

g
-A

c
c
e
s
s
 b

y
 fo

o
t 

T
ra

m
p
lin

g
-A

c
c
e
s
s
 b

y
 v

e
h
ic

le
 

E
x
tra

c
tio

n
 

S
ilta

tio
n
 

S
m

o
th

e
rin

g
 (a

d
d
itio

n
 o

f  m
a
te

ria
ls

 

b
io

lo
g
ic

a
l o

r  n
o
n
-b

io
lo

g
ic

a
l to

 th
e
 

s
u
rfa

c
e
) 

C
h
a
n
g
e
s
 to

 s
e
d
im

e
n
t c

o
m

p
o
s
itio

n
- 

in
c
re

a
s
e
d
 c

o
a
rs

e
n
e
s
s
 

C
h
a
n
g
e
s
 to

 s
e
d
im

e
n
t c

o
m

p
o
s
itio

n
- 

in
c
re

a
s
e
d
 fin

e
 s

e
d
im

e
n
t p

ro
p
o
rtio

n
 

C
h
a
n
g
e
s
 to

 w
a
te

r flo
w

 

In
c
re

a
s
e
 in

 tu
rb

id
ity

/s
u
s
p
e
n
d
e
d
 

s
e
d
im

e
n
t 

D
e
c
re

a
s
e
 in

 tu
rb

id
ity

/s
u
s
p
e
n
d
e
d
 

s
e
d
im

e
n
t 

O
rg

a
n
ic

 e
n
ric

h
m

e
n
t-w

a
te

r c
o
lu

m
n
 

O
rg

a
n
ic

 e
n
ric

h
m

e
n
t o

f s
e
d
im

e
n
ts

-

s
e
d
im

e
n
ta

tio
n
 

In
c
re

a
s
e
d
 re

m
o
v
a
l o

f p
rim

a
ry

 
p
ro

d
u
c
tio

n
-p

h
y
to

p
la

n
k
to

n
 

D
e
c
re

a
s
e
 in

 o
x
y
g
e
n
 le

v
e
ls

- s
e
d
im

e
n
t 

D
e
c
re

a
s
e
 in

 o
x
y
g
e
n
 le

v
e
ls

-w
a
te

r 
c
o
lu

m
n
 

In
tro

d
u
c
tio

n
 o

f n
o
n
-n

a
tiv

e
 s

p
e
c
ie

s
 

R
e
m

o
v
a
l o

f T
a
rg

e
t S

p
e
c
ie

s
 

R
e
m

o
v
a
l o

f N
o
n
-ta

rg
e
t s

p
e
c
ie

s
 

In
tro

d
u
c
tio

n
 o

f a
n
tifo

u
la

n
ts

 

In
tro

d
u
c
tio

n
 o

f m
e
d
ic

in
e
s
 

In
tro

d
u
c
tio

n
 o

f h
y
d
ro

c
a
rb

o
n
s
 

P
re

v
e
n
tio

n
 o

f lig
h
t re

a
c
h
in

g
 

s
e
a
b
e
d
/fe

a
tu

re
s
 

Alcyonium 
digitatum/sp. 

L-M 
(***) NE NE NE NE NE 

L 
(**) 

M 
(*) NA NA 

L 
(*) NS (*) NS (*) NEv NE NS (*) NE M(*) NEv NS (*) NS (*) NEv NEv NS (*) NS (*) 

Bathyporeia spp. 
NS 
(*) L (***) L (***) NS (*) 

L 
(*) L-M (*) L (***) L-M (*) L-M (*) L-M (*) NS (*) NS (*) NS (*) L-M (*) L-M (*) NS (*) 

L-M 
(***) 

L-M 
(***) L-M (*) NS (*) NS (*) NS (*) NEv NEv NS (*) 

Echinus esculentus 
L-M 

(***) NA NA NE NE NA 

L 

(***) H(*) NA NA NS (*) NS NS (*) NS NE NS (*) NE 

H 

(***) NS (*) L-M NS NEv NEv M-H NS (*) 

Metridium senile M(**) NA NA M(*) NE NA 
L 

(**) 
M-H 
(** NA NA L(*) 

NS 
(***) L(*) 

NS 
(***) NE NS (*) NE NS (***) NS (*) NS (*) NS (*) NEv NEv NS (*) NS (***) 

Nephtys cirrosa 
NS 
(*) L (***) L (***) NS (*) 

L 
(*) L(*) NS (***) NS (*) 

L 
(*) NS (*) 

L 
(*) NS (*) NS (*) NS (*) NS (*) NS (*) NS (*) NS (*) 

M 
(*) 

M 
(*) NS (*) NS (*) NEv NEv NS (*) 

Nematoda 
NS 
(***) 

NS 
(***) 

NS 
(***) 

NS 
(***) 

NS 
(*) 

L 
(*) 

NS 
(*) 

NS 
(***) 

NS 
(***) 

NS 
(***) 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(***) 

NS 
(*) 

L 
(***) 

L 
(***) 

NS 
(***) 

NS 
(*) 

L 
(*) 

NS 
(***) NEv 

L 
(***) 

NS 
(*) 

Prionospio spp. NS (*) NS (***) NS (*) NS (*) NS (*) L(*) L (***) L(*) NS (*) NS (*) NS (*) NS (*) NS (*) NS (***) NS (***) NS (*) NS (***) NS (***) L(*) NS (*) NS (*) NS (***) NEv NS (***) NS (*) 

Scalibregma inflatum NS (*) L(*) M(*) NE NE M(*) NS (***) NS (*) NS (*) NS (*) NS (*) NS (*) NS (*) NS (*) NS (***) NS (*) NS (***) NS (***) NA NS (*) NS (*) NS (*) NS (*) NEv NS (*) 

Thyasira flexuosa 
L 
(*) 

L 
(***) 

L 
(*) 

L 
(*) 

L 
(*) 

M-H 
(*) 

NS 
(*) 

M-H 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(***) 

NS 
(*) 

M 
(***) 

M 
(***) 

M 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(***) NEv 

NS 
(***) 

NS 
(*) 

Ascophyllum 
nodosum 

L 
(*) NA NA 

L 
(***) NE NA 

NS 
(***) 

VH 
(*) NA NA 

NS 
(***) 

L-NS 
(***) 

NS 
(*) 

NS 
(*) NE 

NS 
(*) NE 

NS 
(*) 

M 
(***) 

H 
(***) 

NS 
(*) 

NS 
(***) NEv 

NS 
(***) 

H 
(***) 

Fucus sp. 
L 
(*) NA NA 

L 
(***) NE NA 

M 
(***) 

H 
(*) NA NA NS (*) 

L-NS 
(***) NS (**) NS (***) NE NS (*) NE NS (*) NS (*) NS (*) NS (*) NS (*) NEv NS (*) 

M 
(*) 

Laminaria digitata 
NS 
(*) NA NA NE NE NA NS (***) 

H 
(*) NA NA 

NS 
(***) 

M 
(***) 

NS 
(*) 

NS 
(*) NE 

NS 
(*) NE NEv 

M 
(***) 

H 
(***) 

NS 
(*) 

NS 
(*) NEv 

NS 
(***) 

M 
(*) 

Laminaria 
hyperborea 

L 
(*) NA NA NE NE NA NS (***) 

H 
(*) NA NA 

NS 
(***) 

M 
(***) 

NS 
(*) 

NS 
(***) NE 

NS 
(*) NE NEv 

M 
(*) 

M 
(***) 

NS 
(*) 

NS 
(*) NEv 

NS 
(***) 

M 
(*) 

Pelvetia canaliculata 
L 

(***) NA NA 
L 

(***) NE NA 
M 
(*) 

M 
(*) NA NA NS (**) 

NS 
(*) 

NS 
(*) 

NS 
(*) NE 

NS 
(*) NE 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(*) 

NS 
(*) NEv 

NS 
(***) 

M 
(*) 
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Table 11: Codes of sensitivity and confidence applying to species and pressure interactions 

presented in Tables 8 and 9. 

Species x Pressure Interaction Codes for 
Tables 8 and 9 

NA Not Assessed 

Nev No Evidence 

NE Not Exposed 

NS  Not Sensitive 

L Low 

M Medium 

H High  

VH Very High 

* Low confidence 

** Medium confidence 

*** High Confidence 
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Table 12: Interactions between the relevant aquaculture activities and the habitat feature Reefs (1170) constituent communities with a broad conclusion on the nature of the interactions. 

 

1170 – Reefs 

Species Method Status Laminaria-dominated community complex (13ha) Reef community complex (30ha) 

Mussel Longline Licensed N/A N/A 

Oyster Trestles Licensed N/A N/A 

Salmon Net Pen Licensed N/A 

Disturbing: Yes 
 
Justification: 
The community type is sensitive to disturbance from this activity due 
to organic enrichment and sedimentation. This activity overlaps 
0.28% of this community type. 

Seaweed  Licenced N/A N/A 

Scallop Spat Collection Licensed N/A 

Disturbing: No 
 
Justification: 
The duration of collection is short and risk of organic loading is low.  

Scallop Longline Licensed 

Disturbing: Yes 
 
Justification: 
The community type is sensitive to disturbance from this activity due 
to organic enrichment and sedimentation. This activity overlaps 
4.92% of this community type. 

N/A 

Scallop Seabed Licensed 

Disturbing: No 
 
Justification: 
The culture density is low and harvest method employed is non-
destructive. 

Disturbing: No 
 
Justification: 
The culture density is low and harvest method employed is non-
destructive. 

Cumulative Impact Aquaculture 

Disturbing: Yes 
 
Justification: While the cumulative impact of disturbing aquaculture 
activities is 4.92% of this community type (<15%), the risk of 
establishment of the non-native oyster in the bay cannot be 
discounted. 

Disturbing: No 
 
Justification: The cumulative pressure of likely impacting 
aquaculture activities is 0.28% on this habitat (<15%). 
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Table 13: Interactions between the relevant aquaculture activities and the habitat feature Large shallow inlets and bays (1160) constituent communities with a broad conclusion on the nature of the interactions. 

 

1160 – Large shallow inlets and bays 

Culture Type Method Status 
Gravel to mixed sediment with nematodes 

community complex (658ha) 
Gravelly sand with bivalves, polychaetes and 
nemerteans community complex (1611ha) 

Sand dominated by Nephtys cirrosa and 
Bathyporeia sp. community complex (572ha) 

Limaria hians associated community (14ha) 

Mussel Longline Licenced N/A 

Disturbing: Yes 
 
Justification: The community and fauna are sensitive 
to change in community quality as a result of organic 
enrichment (from faeces & and pseudofaeces) and 
sedimentation due to the high density of stock. This 
activity overlaps 3.43% of this community type.  

N/A N/A 

Native Oyster Seabed Licenced 

Disturbing: No 
 
Justification: The community and fauna are not 
sensitive to this culture activity due to the low density of 
the culture organisms, harvesting by diving only and 
the high recoverability from abrasion (as a result of 
potting).  
 

N/A N/A N/A 

Oyster Trestles Licenced 

Disturbing: Yes 
 
Justification: Research has demonstrated little overall 
impact of this activity on similar intertidal community 
types. The use of diploid oysters allied with the long 
residence time within the bay 37 days, increases the 
risk of retention of C. gigas spat and hence recruitment 
of the species possibly resulting in a non-native 
species becoming established within the bay. 

Disturbing: Yes 
 
Justification Research has demonstrated little overall 
physical impact of this activity on similar intertidal 
community types. The use of diploid oysters allied with 
the residence time 37days within the bay, increases 
the risk of retention of C. gigas spat and hence 
recruitment of the species possibly resulting in a non-
native species becoming established within the bay. 

Disturbing: Yes 
 
Justification Research has demonstrated little overall 
physical impact of this activity on similar intertidal 
community types. The use of diploid oysters allied with 
the residence time 37days within the bay, increases 
the risk of retention of C. gigas spat and hence 
recruitment of the species possibly resulting in a non-
native species becoming established within the bay. 

N/A 

Salmon Net Pen Licenced 

Disturbing: Yes 
 
Justification: The community type and fauna are 
sensitive to the impacts from this culture method 
primarily due to organic enrichment (faeces & and 
pseudofaeces) and sedimentation due to the high 
density of stock and feed input into cages. This activity 
overlaps 1.23% of this community type.  

Disturbing: Yes 
 
Justification: The community type and fauna are 
sensitive to the impacts from this culture method 
primarily due to organic enrichment (faeces & and 
pseudofaeces) and sedimentation due, primarily, to the 
high density of stock in cages and feed input. This 
activity overlaps 1.79% of this community type. 

N/A 

Disturbing: Yes 
 
Justification: The sensitive community type and fauna 
are sensitive to disturbance from organic enrichment - 
faeces & and pseudofaeces) due to the high density of 
stock.  This activity at one site has the potential to 
impact on this community type. This is regarded as a 
sensitive/keystone community and any disturbance 
should be avoided. 

Seaweed  Licenced N/A 

Disturbing: No 
 
Justification: The extractive nature of this culture 
method and low density of stock deems this culture 
method non disturbing to this community type.   
 

N/A N/A 
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1160 – Large shallow inlets and bays 

Culture 
Type 

Method Status 
Gravel to mixed sediment with nematodes 

community complex (658ha) 
Gravelly sand with bivalves, polychaetes and 
nemerteans community complex (1611ha) 

Sand dominated by Nephtys cirrosa and 
Bathyporeia sp. community complex (572ha) 

Limaria hians associated community (14ha) 

Scallop Seabed Licenced 

Disturbing: No 
 
Justification: The community and fauna are not 
sensitive to this culture activity due to the low density of 
the culture organisms, harvesting by diving only and 
the high recoverability from abrasion (as a result of 
potting).  

 

Disturbing: No 
 
Justification: The community and fauna are not 
sensitive to this culture activity due to the low density of 
the culture organisms, harvesting by diving only and 
the high recoverability from abrasion (as a result of 
potting).  
 

N/A N/A 

Scallop Longline Licenced 

Disturbing: Yes 
 
Justification: The community and fauna are sensitive 
to change in community quality as a result of organic 
enrichment (from faeces & and pseudofaeces) and 
sedimentation due to the high density of stock. This 
activity overlaps 5.52% of this community type.   

Disturbing: Yes 
 
Justification: The community and fauna are sensitive 
to change in community quality as a result of organic 
enrichment (from faeces & and pseudofaeces) and 
sedimentation due to the high density of stock. This 
activity overlaps 3.20% of this community. 

N/A N/A 

Scallop 
Spat 
Collection 

Licenced 

Disturbing: No 
 
Justification: The community and fauna are not 
sensitive to this culture activity due to the short 
duration of exposure and low density of the culture 
organisms.  

Disturbing: No 
 
Justification: The community and fauna are not 
sensitive to this culture activity due to the short 
duration of exposure and low density of the culture 
organisms.  

N/A N/A 

Access 
Routes   

Disturbing: Yes 
 
Justification: Research has demonstrated that access 
routes are considered disturbing, presumably as a 
result of compaction. This activity overlaps 0.07% of 
this community type. 

 

  

Cumulative Impact Aquaculture 

Disturbing: Yes 
 
Justification: The risk of establishment of non-native 
species cannot be discounted. The cumulative 
pressure of likely disturbing activities is 6.82% on this 
community (<15%).   

Disturbing: Yes 
 
Justification: The risk of establishment of non-native 
species cannot be discounted. The cumulative 
pressure of likely impacting activities is 8.42% on this 
community (<15%).   

Disturbing: No 
 
Justification: The risk of establishment of non-native 
species cannot be discounted. 

Disturbing: Yes 
 
Justification: This community type is regarded as a 
sensitive/keystone community and any (risk of) 
disturbance should be avoided.  
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1160 – Large shallow inlets and bays 

Culture Type Location Method Maërl-dominated community (186ha) Zostera-dominated community complex (85ha) Laminaria-dominated community complex (13ha) Reef community complex (30ha) 

Mussel Longline Licenced N/A N/A N/A N/A 

Native Oyster Seabed Licenced N/A N/A N/A N/A 

Oyster Trestles Licenced N/A N/A N/A N/A 

Salmon Net Pen Licenced N/A N/A N/A 

Disturbing: Yes 
 
Justification: The community type and fauna are 
sensitive to the impacts from this culture method 
primarily due to organic enrichment (faeces & and 
pseudofaeces) and sedimentation due to the high 
density of stock and feed input into cages. This 
activity overlaps 0.28% of this community type 

Seaweed  Licenced N/A N/A N/A N/A 

Scallop Seabed Licenced N/A N/A 

Disturbing: No 
 
Justification: The community and fauna are not 
sensitive to this culture activity due to the low density 
of the culture organisms, harvesting by diving only 
and the high recoverability from abrasion (as a result 
of potting). 

Disturbing: No 
 
Justification: The community and fauna are not 
sensitive to this culture activity due to the low density 
of the culture organisms, harvesting by diving only 
and the high recoverability from abrasion (as a result 
of potting).  

Scallop Longline Licenced N/A N/A 

Disturbing: Yes 
 
Justification: The community type and fauna are 
sensitive to the impacts from this culture method 
primarily due to organic enrichment (faeces & and 
pseudofaeces) and sedimentation due to the high 
density of stock and feed input into cages. This 
activity overlaps 4.92% of this community type 

N/A 

Scallop 
Spat 
Collection 

Licenced N/A N/A N/A 

Disturbing: No 
 
Justification: The community and fauna are not 
sensitive to this culture activity due to the short 
duration of exposure and low density of the culture 
organisms. 

Access Routes   N/A N/A N/A N/A 

Cumulative Impact Aquaculture - - 

Disturbing: Yes 

Justification: The cumulative pressure of likely 
impacting activities is 4.92% on this community 
(<15%).   

Disturbing: Yes 

Justification: The cumulative pressure of likely 
impacting activities is 0.28% on this community 
(<15%).   
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9 IN-COMBINATION EFFECTS OF AQUACULTURE AND OTHER ACTIVITIES 

Save for those potting activities identified as part of the operations of scallop culture, there are no 

other fisheries activities (potting, netting and dredging) that occur within the SAC or overlap with 

sensitive community types which if considered in-combination with aquaculture activities would likely 

exacerbate the extent of disturbance. The crab potting will have impact on sensitive habitats 

(considered above) but not on the more resilient community types. The removal of 100 Tonnes of 

green crab via potting is considered modest and will not likely impact on crab population biomass in 

the system given the high fecunity and reproductive ability of crabs. They demonstrate high 

recoverability and will rapidly recolonise areas following disturbance (Neal and Pizzolla 2008).  

The Shellfish Water Characterisation Study
14

 prepared by the Department of Environment was 

reviewed in order to identify any pressures that might result in additive or synergistic pressures to 

those identified as originating from aquaculture activities. It is proposed that the pressures resulting 

from shellfish aquaculture activities are primarily morphological in nature.  Furthermore, it is 

concluded that the pressure resulting from say, a point discharge location (e.g. urban waste-water 

treatment plant or combined sewer overflow from say, Carrigart or Milford) would likely impact on 

physico-chemical parameters in the water column and would unlikely interact with the morphological 

pressures resulting from aquaculture operations.  WFD results from 2018 indicate that status for 

nutrients and phytoplankton are high for Mulroy Bay Broadwater (EPA).  While some pressures 

deriving from finfish culture relate to physico-chemical parameters, they are generally confined to 

waters in and around the licenced structures and will unlikely result in any in-combination effects 

between these other licenced activities. 

A single foreshore application has been received by DAFM to run two freshwater pipes from land to 

finfish cages at Kindrum in the Northwater of Mulroy Bay. The pipelines, each of which would be 

approximately 350m long, would connect the freshwater outlet pipework / channel at the applicant’s 

existing hatchery at Kindrum to the applicant’s existing broodstock marine pens in Kindrum Bay. It is 

intended that, instead of being discharged directly to the bay, the freshwater would be used as 

required, to treat salmon held at the Broodstock marine pens for the presence of Ameobic Gill 

Disease (AGD). The exact location (co-ordinates) of the pipeline were not available to the MI at the 

time of writing, but from drawings provided, the route is broadly as presented in Figure 7.  

The installation of the pipes, as proposed, will result in a loss of habitat on the seabed along the 

pipeline routes. Contrary to claims in the AA report provided by the applicant
15

, and based upon the 

mapping provided, the pipelines will appear to interact with reef and with sensitive habitat, Zostera-

dominated community (as mapped by NPWS, 2012a,b) and presented in Figure 7. While the overlap 

with reef habitat is negligible and will not present a significant threat to this conservation feature, the 

overlap with Zostera dominated community does present a risk of harm to this community type. 

                                                   

14
 http://www.housing.gov.ie/sites/default/files/publications/files/filedownload33465en.pdf 

15
 Marine Harvest Ireland. 2015. Permanent foreshore licence application for occasional use of freshwater within 

Kindrum Bay, Fanad, Co. Donegal – Habitats Directive Screening Report. 26pp 
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Guidance from NPWS (NPWS 2012b) states that any significant anthropogenic disturbance to the 

extent of these communities should be avoided. This activity does present a risk of significant 

disturbance to this community type and therefore, overlap between this proposed pipeline and the 

sensitive community type should be avoided.  

In mitigation, the routes should be reviewed and/or amended to avoid any overlap with Zostera-

dominated community. 

The proposed activity, given the short duration required for laying the pipeline and the fact that it will 

be level with the seabed, does not present any risk to Otter.   

 

Figure 8. Proposed water pipeline route from hatchery to marine pens at Kindrum indicating 

overlap with habitat and community types.  
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10 SAC Aquaculture Appropriate Assessment Concluding Statement and 
Recommendations 

In the Mulroy Bay SAC, there are three types of aquaculture (Finfish, Shellfish, Seaweed) currently 

being carried out or proposed.  Based upon this and the information provided in the aquaculture 

profiling (Section 5), the likely interaction between these aquaculture activities and conservation 

features (habitats and species) of the SAC [2159] were considered.  An initial screening exercise 

resulted in no habitat features or species being excluded from further consideration by virtue of the 

fact that all had spatial overlap or likely interactions with aquaculture production activities. One 

exception is the risk of interaction between aquaculture activities and Salmo salar [1106] (albeit not a 

feature of interest in Mulroy Bay) was screened out by virtue of the fact that there are no salmon 

rivers running into Mulroy Bay.  

10.1 Habitats 

A full assessment was carried out on the likely interactions between aquaculture operations (as 

proposed) and the Annex 1 habitats Large shallow inlets and bays (1160) and Reefs (1170).  The 

likely effects of the aquaculture activities (species, structures) were considered in light of the 

sensitivity of the constituent habitats and species of the Annex 1 habitats.   

Conclusions and Recommendations - Aquaculture Activities: All 8 marine community types 

recorded from the two habitat types, Large shallow inlets and bays (1160) and Reefs (1170), were 

included in analysis as they all had overlap or likely interactions (e.g., proliferation of non-native 

species) with aquaculture activities.   

Based upon the scale of spatial overlap (i.e., <15%) and the relatively high tolerance levels of the 

habitats and species therein, the general conclusions relating to the interaction between current and 

proposed aquaculture activities with habitats is that consideration can be given to licencing the single 

shellfish culture site in the Annex 1 habitats – Large Shallow Inlets and Bays (1160).  

Consideration should be given to modifying the licenced boundaries of the one salmon aquaculture 

site to mitigate any interaction with the highly sensitive marine community type, Lamaria hians 

associated community.    

Introduction of non-native species: On the basis of proposed expansion of oyster culture activities 

and the long residence time estimated for the bay (i.e., 37 days), the risk of successful establishment 

of the non-native, Pacific oyster in Mulroy Bay SAC cannot be fully discounted.   

To mitigate this risk, triploid oyster stock should be sourced from hatcheries on the basis that triploid 

oyster have a reduced reproductive potential when compared with diploid forms.    

A similar risk from other aquaculture activities i.e. Mussel and Scallop culture can be discounted as 

the spat for both is sourced from within Mulroy Bay. These general conclusions are based upon the 

assertion that shellfish stocks are sourced locally or from hatcheries and that, no ½-grown shellfish 
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are introduced into bay from elsewhere (a significant source of risk of introduction of non-native 

organisms). 

For scallop spat collection, the storing of longlines on the seabed during non-collecting periods is to 

be discouraged as it poses an unnecessary risk of abrasion to the seafloor.   

10.2 Species  

The likely interactions between the proposed aquaculture activities and the Annex II species Otter 

(Lutra lutra) were also assessed.  The objectives for these species in the SAC focus upon maintaining 

the good conservation status of the population and consider certain uses of intertidal habitats as 

important indicators of status.   

It is concluded that the activities proposed in areas that potentially overlap with otter habitat 

do not pose a threat to the conservation status of this species.  
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