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1. Introduction 

AQUAFACT International Services Ltd. were commissioned by Kinsale Chamber of Tourism and 

Business to review an aquaculture and foreshore licence application submitted by Woodstown 

Bay Shellfish of Dunmore East, Co. Waterford to carry out bottom mussel culture in an area in 

Kinsale Harbour (Figure 1.1).  The application was lodged with the Aquaculture and Foreshore 

division of the Department of Agriculture, Food and the Marine, Application Number T05/472A, 

on 21st December 2018. 

 

The following report highlights some of the concerns associated with the proposed bottom 

aquaculture application in Kinsale Harbour, Co. Cork, as outlined in the document available on the 

Departments website: 

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

ulturelicensing/aquacultureforeshorelicenceapplications/cork/2019/T05472WoodstownBayShellfishL

td290119.pdf 

 

Within the EU, production of blue mussels needs to adapt to the EU Marine Strategy Framework 

Directive, which aims to achieve “good environmental status” for all marine waters by 2020. 

Furthermore, the Birds Directive and Habitat Directive require EU Member States to protect a range 

of sensitive species and habitats, e.g. through designation of Special Protection Areas and Special Areas 

of Conservation, which together form a network (the Natura 2000) of protected areas across Europe. 

 

Bivalve aquaculture is one of the fastest growing sectors of the food industry, raising concerns about 

the influence of the activity on the environment (McKindsey, 2013). This is true at two levels: First, 

farmers must make sure that the bivalves that they raise do not deplete resources in a given area to 

such an extent that bivalve production is decreased. Second, society in general wishes that such 

activities have an acceptable impact on the environment and are sustainable. There is also intense 

competition for space and its use in many coastal zones, making siting of many farms contentious. 
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Figure 1.1: Location of the Aquaculture Licence Application T05/472A 
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2. Bottom Mussel Culture 

Bottom mussel aquaculture involves relaying juvenile mussels (spat) over the seafloor and 

ongrowing until reaching a marketable size and dredged for harvest, a process that normally takes 

approximately 18 months.  

 

Seed harvesting, either by dredging on natural seed beds or from seed mussel collectors, is 

followed by the seeding/relay of mussels on culture plots. Mussel density is regulated by the 

mussel farmers, based on experience.  Seed is traditionally fished from natural seed beds, using 

dredges.  Seed fishing or collecting, transportation, and seeding are activities that may cause 

stress to the mussels resulting in a reduced condition and/or survival. This is especially the case 

during transportation when keeping the mussels out of the water.  On occasion, a bottom mussel 

culture practice is to ‘toughen up’ the mussels through seeding temporarily on high shore levels 

of the intertidal that results in an increase in shell thickness and a significance reduction in crab 

predation. 

 

Site selection may affect production considerably. In nature, mussel seed beds establish and may 

survive in areas where local conditions are suitable. However, in mussel bottom culture, culture 

plots are defined locations, where adaptations to the environment cannot surpass the physical 

boundary of the plot and the constantly changing environment dictates the growth and survival 

of mussels, hence the success of the culture activities.  Selecting the best site, with high 

replenishment and food fluxes, may substantially increase culture productivity.  

 

In Ireland, the bottom mussel sector has historically been dependent on the supply of seed 

mussels harvested from wild subtidal stocks principally in the southern Irish Sea and at Skullmartin 

off Co. Down (The Rising Tide, 2008). There have also been sporadic spat falls in and around the 

growing areas in Lough Swilly, the Foyle, Carlingford and Cromane. Seed settlements have also 

been reported off the Co Down coast at the Feathers and at Donaghadee Sound. Wild seed 

mussels are harvested using dredges and relayed on licensed aquaculture sites under the control 

of the relevant regulatory authorities. The recent rapid expansion of the industry has created a 

situation where seed demand is significantly greater than the amounts that are available, 
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allocated or actually fished (C-MAR, unpublished). Irish bottom mussel farms are predominately 

found in the large bays such as Wexford, Cromane and Lough Foyle that offer the space and the 

perfect environment for the ongrowing of the seed in sheltered areas (Bord Bia, 2019).  

3. Concerns in Relation To Bottom Mussel Culture In Kinsale Harbour 

The conflict between blue mussel, Mytlius edulis (Linnaeus, 1758), exploitation and other interest 

groups due to ecological effects of the fishery, was described ten years ago, and still exists today 

(Christensen, 2012). To reduce the ecological effects and the conflicts between conservation and 

exploitation it is therefore necessary to focus on area-intensive production methods for mussel 

exploitation. For that purpose bottom culture production of blue mussels is relevant. Despite a 

long tradition for bottom culturing in Europe the method is still dependent on natural conditions, 

such as recruitment, food availability and predation. The major constrains for development of the 

production method is lack of recruitment to sustain the seed mussel source, and conflicts with 

nature conservation interests due to negative effects of dredging.  There is a need to evaluate 

which of the effects of bivalve aquaculture on the environment are important and which ones are 

not, and what we should be managing for (Gallardi, 2014). Often negative and positive effects of 

bivalve aquaculture are strictly related and grouped together and often the same effect can be 

considered both negative and positive, depending on the situation. On balance, whether or not 

bivalve culture has a negative or positive effect depends on the values that are used to weight the 

different components. And those values are not a privilege of the industry or the scientists, they 

have to be chosen in collaboration with the whole society.  

3.1. Designated Shellfish Waters 

Directive 2006/113/EC (OJ L376, p14, 27/12/2006) of the European Parliament and of the Council of 

12 December 2006 on the quality required of shellfish waters. This legislation prescribes quality 

standards for shellfish waters and requires that Member States designate the waters to which it will 

apply and set limit values corresponding to certain parameters. The waters so designated must 

conform to these values within six years of designation (SFAI, 2019). 
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The Classified Bivalve Mollusc Production Areas in Ireland designates the production areas from which 

live bivalve molluscs may be taken. Gatherers may only harvest live bivalve molluscs from these 

production areas which have fixed locations and boundaries and which are classified as being of class 

A, B or C in accordance with Regulation (EC) No 854/2004. Annex II of Regulation (EC) 854/2004 sets 

out the requirements for the classification of production and relaying areas, the monitoring of 

classified relaying and production areas and the recording and exchange of information. 

 

Implementation of the Shellfish Waters Directive is now a matter for the Department of Housing, 

Planning and Local Government. 

 

In their application, Woodstown Bay Shellfish have indicated that the area being applied for is located 

within a Designated Shellfish Waters area.  However, this is not the case, as the designated area is 

located upriver of the applicants as outlined in Figure 2.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: Location of the Designated Shellfish Areas in Kinsale Harbour 
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3.2. Mussel Seed 

The application states that mussel seed is to be sourced in the Irish Sea by dredging.  

 

BIM continually survey for and monitoring mussel stocks around the coast and provide the Irish Bottom 

Grown Mussel Industry with current information on the beds.  These beds are a resource that provides 

the industry with juvenile mussels to transplant for culture on licensed sites.  The sectors businesses, 

recently decimated in number by several poor seed settlement years and despite the shortage, poor 

unit prices, has stabilised at 24 from 46 businesses. The industry continues to depend almost 

exclusively on the extent of annual wild seed settlement, while cost effective alternative seed sources 

are pursued (BIM, 2018). 

 

There is a concern that transferring shellfish from one bay to another can also transfer unwanted 

organisms. Numerous diseases have been transferred via movement of infected bivalve stocks and in 

many cases the fact that the translocated bivalves harboured a disease agent was unknown due to lack 

of basic knowledge of the disease or inadequate testing and monitoring before the transfer (Gallardi, 

2014). The intentional introduction of non-native bivalves has often resulted in the unintentional 

transfer of non-native organisms that “hitchhiked” with the introduced species. Non-native species 

can hitchhike within the bivalve, on the bivalve, in water or equipment, in the sediment contained in 

empty shells or even with other hitchhiking organisms (McKindsey et al., 2007).  In a study on the 

transfer of mussel spat from the Irish and Celtic Sea to the Oosterschelde, Wijsman and Smaal (2006) 

concluded that the risk to substantial ecological impact as a result of importing exotic non-indigenous 

species is small, but not totally absent.  For instance, a preliminary risk assessment was carried out as 

part of the Risk Analysis and Prioritisation for Invasive and Non-native Species in Ireland and Northern 

Ireland (ISI, 2012). It designated Crepidula fornicata (slipper limpet) as a “high risk” invasive species. 

The slipper limpet was accidentally introduced to Europe at the end of the 19th century, where it found 

favourable conditions to establish and spread; and is today considered one of Europe’s most harmful 

invasive species (Minchin, 2009). Characteristics of C. fornicata biology (high reproduction and feeding) 

and ecology (ubiquitous habitat, environmental tolerances and lack of known specialist predators) 

predispose it to acting as an invasive. Contaminate aquaculture/mariculture is an accidental entry 

pathway as C. fornicata is known to grow attached to a number of commercially important bivalve 



 

 

  

 

7 

Kinsale Mussel Aquaculture Review 

 

Kinsale Chamber of Tourism and Business 

March 2019 

                                                  JN1532 

species transported for culture including oysters, mussels and scallops (Sewell et al., 2008). It is the 

primary spread of C. fornicata in Europe (Blanchard, 1997). 

 

In regard to the above, the following questions need to be addressed: 

 

-          What measures are taken not to transfer disease/parasites/predators with seed? 

-          How secure is the supply for their business model? 

-          If seed is not available from Irish Sea, have they identified alternative source? 

-          How do they propose to transfer seed from Irish Sea to Kinsale? 

-          Will seed be relayed directly to licenced bed or will they require initial intertidal area? 

  

3.3. Carrying Capacity 

Increasing growth in the aquaculture industry demands ecosystem-based techniques for 

management if that growth is to be ecologically sustainable and promote equity among users of 

the ecosystems in which it occurs. Models of carrying capacity can be used to responsibly limit 

the growth of aquaculture in increasingly crowded coastal areas.  The production carrying capacity 

of a given site is strongly related to hydrodynamic and food regimes and its physical carrying 

capacity. Indeed, various “habitat suitability models” have been developed that combine both 

categories of data to predict the best areas for bivalve production. Models to predict production 

carrying capacity have three main components: (1) a hydrodynamic model that transports food, 

nutrients, and other wastes; (2) a biogeochemical component that describes processes that 

influence food production and consumption; and (3) a physiological component that determines 

the rate of food consumption and growth of the farmed bivalves (Guyondet et al. 2010). In its 

simplest form, the production carrying capacity of a given location is a function of the available 

food resources and the rate at which they are renewed via in situ production and/or flushing 

relative to their rate of removal (filtration) by the farmed bivalves. Models for production carrying 

capacity usually consider only the farmed bivalves as consumers of plankton. However, in some 

situations, particularly shallow sites with large densities of natural bivalves, grazing by natural 

bivalves may also exert a large pressure on plankton communities (Sequeira et al, 2008). In a 
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number of bays around the country, increasing the number and density of mussel lines has 

resulted in an overall loss of production within the bay as the carrying capacity had been exceeded 

and the limited natural food resource was not sufficient to sustain the additional biomass utilising 

that resource.   

 

At present there are a number of aquaculture operators located within the designated shellfish 

area (see Figure 3.2) upstream of the proposed bottom mussel site. In addition to other 

aquaculture stakeholders, birds and other wildlife feed on worms, bivalves, Crustacea etc. within 

Kinsale Bay.  The introduction of a dense bed of mussels has the capacity to impact on this 

resource by reducing the food available for growth and function.  The carrying capacity of Kinsale 

Harbour needs to be assessed to determine the impact on these resident stakeholders. . 

3.4. Sanitary Survey 

Bivalve aquaculture success is highly dependent on water quality and a healthy ecosystem. There is no 

doubt that efforts are made to pursue sustainable culture that protects and maintains the supporting 

environment by operating within the ecological carrying capacity.  The applicant states there are no 

known sources of pollution in the vicinity of the proposed aquaculture site.  However, as the site is 

located outside the classified production area and close to a major population centre; 

 

- a sanitary survey should be completed to identify all outfalls in the area and confirm this 

statement 

- water quality needs to be assessed in this area of Kinsale? 

3.5. Trial Licence 

The applicant has applied for an area of 25 hectares in lower Kinsale Harbour (Figure 1.1).  It is 

stated that a trial licence was successful previously on this site although no evidence was put 

forward to confirm this.  Prior to assessing the merits of a full licence, the results of this trial 

licence should be made known. In particular the following should be confirmed: 
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- The area on which mussel seed was deployed. 

- How was the site prepared for transplantation, e.g. predator removal, dredging etc? 

- The amount of seed transplanted on to the site. 

- The length of time the trial was operational. 

- Production levels associated with the trail. 

- Method of transplanting and harvesting. 

- Water quality results during the trial. 

- Bacterial analysis of mussel meat following harvest. 

- Parasite and predator control during the trial. 

 

3.6. Benthic Community 

Numerous studies have shown that the benthic community at bottom mussel sites will be altered 

following transplantation.  Dense populations of suspension feeders such as mussels can modify and 

maintain very specific habitats (Ysebaert, 2009).  Mussel beds control the benthic environment directly 

by providing habitat and indirectly by providing shelter from predation, trapping sediment and altering 

water flow (Gutierrez et. al. 2003). In addition, they change benthic-pelagic exchange, as they filter 

significant amounts of particles from the water column, diverting primary production and energy flow 

from the pelagic to the benthic.  In their study in the Oosterschelde & Ysebaert (2009) found that 

mussel cultures (both bottom and suspended) changed the sediment environment and thereby altered 

the biodiversity of the microbenthic communities compared to nearby and otherwise very similar 

mussel free areas. Although their study areas differed in type of culture and hydrodynamic conditions, 

they observed some generalities that could be attributed to the presence and activity of the mussels: 

(1) the sedimentary environment showed an increase in organic carbon, organic nitrogen and 

phosphorus in the presence of mussels, (2) infaunal macrobenthic community structure significantly 

changed from species which are typically present in sandy environments to small opportunistic species 

that are typically present in organically enriched sediments. It is necessary therefore to establish the 

status of the benthic community in this area of Kinsale Harbour prior to any activity and determine if 

there are any rare or qualifying species present.   
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3.7. Archaeology 

Kinsale has a rich maritime heritage. The harbour has been an important sea port, reaching back to the 

15th and 16th centuries. It was one of Irelands busiest sea ports up to the late 1700’s and was an 

important staging port where British vessels congregated and provisioned before leaving in armadas 

for the new world. The proposed area is likely to be rich in maritime archaeology as is the rest of Kinsale 

Harbour.  An archaeological survey should be carried out prior to any disturbance of the propose site 

to determine if there are any significant artefacts located within this part of the harbour. 

3.8. Navigational and Recreational Use 

Although bottom mussel culture has few visual intrusions on the landscape, the mussel dredger is a 

continuous presence over the area either transplanting, maintaining or harvesting the mussel bed.  

There is little information on the operation of the aquaculture activity.  Consequently, the following 

information should be supplied to determine the extent of the disruption on the local community: 

- The nature of the licence in relation to exclusion zones. 

- The size of the boat(s) to be used for all stages of the operation. 

- The frequency that seed be transferred to site and adult mussels dredged.  How will this 

activity fit with current boat traffic and other users of the bay?  

- Is the site currently being used by other stakeholders for recreational use/anchorage etc? 

- What method of predator control is to be employed? 

- Distribution of surface buoys associated with the culture site. 

4. Conclusions 

The definition the “ecological carrying capacity” of a system is greatly dependent on social values 

as what is considered to be an “unacceptable” impact is dependent on the values of a given 

society. A society or their representatives must select which components (e.g., species or 

habitats) of a given area are important and set acceptable limits of change for each. Often, 

information on specific parameters may not be available and managers may choose to consider 

components for which information is available or more easily obtained (McKindsey, 2012).  The 
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social carrying capacity of a site is the most complex of all types of carrying capacity to determine. 

It depends on other categories of carrying capacity but also on trade-offs between stake-holders 

to meet the demands of both the population (socioeconomic factors such as traditional fisheries, 

employment in other sectors, and recreational use) and the environment (protected habitats, 

species, etc.). Moreover, social issues often inform other categories of carrying capacity. This 

category is at the heart of Marine Ecosystem-Based Management (EBM) and Integrated Coastal 

Zone Management (ICZM) and must be fully developed so that responsible management 

decisions may be made. That being said, the techniques for determining the social carrying 

capacity of a site are the least developed of all carrying capacity categories (McKindsey, 2012).  In 

his discussion, McKindsey (2012) mentions a method that has been developed to manage natural 

resources as the concept of “limits of acceptable change,” or LAC. Although originally developed 

to define the limit of recreational activities in terrestrial wilderness areas, it may also be applicable 

to a wider range of natural resource management issues. More recently, it has been applied to 

bivalve aquaculture in New Zealand [Z, 2006]. It was recognized that LAC was not a tool to 

determine the level of bivalve culture that was ecologically sustainable. Rather, it provided an 

adaptive management framework to prevent significant negative effects due to the activity. 

Through a collaborative process, LAC provides a framework to identify indicators of change, 

setting levels of changes of indicators that are acceptable, and identifying management responses 

that are to be undertaken if these levels are exceeded. The selected indicators must be relevant 

and practical to measure. Although in the New Zealand example ecological indicators were 

selected (spatial extent of phytoplankton depletion), the approach could also be used for other 

types of indicators derived from other categories of carrying capacity evaluations. The important 

aspect is that the selected indicators are chosen in a collaborative way, including input and 

discussions with members of the public, environmental managers, scientists, members of the 

industry, groups with conflicting interests, etc. In addition to the process being representative, it 

must also be transparent and adaptive so that new information may be easily included in the 

decision-making process. Indeed, much work has shown that collaborative efforts between all 

stakeholders are essential to ensuring satisfaction in the consultation process and developing 

policy. 
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Application for an Aquaculture Licence Ref T05/472 in Kinsale 
Harbour, February 2019 

In addition to the issues reviewed in the attached report Kinsale 
Chamber of Tourism and Business also wishes to raise queries and 
address other areas of concern as follows: 

- Heritage unit from Cork Co Co Planning Dpt have confirmed by email there 
is under water archeological significance in the harbour. See attached email 
print out.  
 
- Zostera marina is a type of seagrass found in Kinsale Harbour. Its lime 
green leaves form dense meadows on the seabed and it acts as a nursery 
habitat for juvenile fish. 
 
- Kinsale suffers from severe traffic congestion during the tourist season. 
Additional commercial transport traveling through the centre of town will 
only add to an already chaotic traffic situation. 
 
 - What is the Cost Benefit Analysis of the proposal? How much will it 
contribute to the local or overall economy ? Do the financial gains of one 
small enterprise outweigh the disturbance to the natural ecology and 
potential affects on a vibrant tourist industry and other local amenities? 
 
 - No evidence or metrics provided to confirm claimed ‘success’ of trial 
period. Request review of original submission and terms of trial license 
previously issued. When did the initial consultation process take place and 
who were the stakeholders involved?  
 
- How will industrial activity of this nature impact on the shared use of 
this small, yet busy harbour by others? Will a license give exclusivity to 
operator all year round or at specific times of year, thus limiting access for 
other water users, swimmers, fishermen, canoeist, windsurfers, sailors and 
all those who use the harbour as an amenity? 

- What time of year will cultivation and harvesting take place and for how 
long? 

    - Heavy storms have previously caused structural damage within the 
harbour. How will this impact on mussel growing at seed stage? 

   - What impact will dredging have with the associated plume/sediment shift as 
well as potential health and safety issues given the close proximity to The 
Dock Beach, which is a popular destination with bathers and tourists? 
 
-  How will predators that feed on Mussels such as crabs and starfish be 
controlled and will there be a subsequent imbalance in their numbers?  



From: Mary Sleeman [mailto:Mary.Sleeman@CorkCoCo.ie]  
Sent: Wednesday 27 February 2019 17:05 
To: Dr Tara Shine <tara@tarashine.com> 
Cc: Connie Kelleher <Connie.Kelleher@chg.gov.ie> 
Subject: RE: Kinsale underwater archaeology  
 
 
  
Hi Tara,  
Thank you for your enquiry. Yes there is definitely underwater 
archaeology between Charles and James Fort. The best 
person to contact is Connie Kelleher who in the underwater 
expert for the area for the National Monument Service of the 
Department of Culture Heritage and the Gaeltacht her email 
address is:  Connie.Kelleher@chg.gov.ie 
Please feel free to call if you need to talk /discuss.  
  
Mary Sleeman 
Archaeologist 
Heritage Unit 
Planning Department 
County Hall 
Cork  
T12 R2NC 
  
Comhairle Contae Chorcaí, 
Halla an Chontae, Bóthar Charraig Ruacháin, 
Corcaigh 
  
0214276891 
0866039773 
  
  
 

 


