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The draft Plan for Forests & Freshwater Pearl Mussel in Ireland and the associated draft 

Strategic Environmental Assessment (SEA) Environmental Report and draft Natura Impact 

Statement – Public Consultation Response 

 

Dr Evelyn A. Moorkens*,  Ian J. Killeen, Dr Eugene Ross 

(*contact author -  number 01 503 1581 / contact email emoorkens@eircom.net) 

 

This document is a submission through public consultation on the Draft Plan for Forests & 

Freshwater Pearl Mussel (FPM) in Ireland and the associated draft Strategic Environmental 

Assessment (SEA) Environmental Report and draft Natura Impact Statement on behalf of the 

3 authors, who are acknowledged to be the 3 experts in the freshwater pearl mussel, having 

specialised in this species and work continuously on research, monitoring and advancement 

of knowledge in appropriate management for this species for a combined 88 years. 

Between us we have produced over 300 reports, peer reviewed research papers, national 

and international policy documents, including the many reports referenced within the draft 

forestry documents from our research and monitoring contracts with NPWS over the last 3 

decades. We have visited and studied between us all known Irish mussel populations, and 

many European, American and Asian populations of Margaritifera species.  

We would firstly like to state that at no stage during the production of these drafts was any 

of the 3 FPM expert specialists consulted.   

As a consequence of the absence of expert input, there are many incorrect facts, 

misinterpretations of FPM requirements and inaccuracies with regard to the status and 

condition of populations presented in these drafts. They are so numerous that we cannot 

deal with every page, and will summarize our response in a general manner and recommend 

that, for the sake of the species for which the plan is written, that it is abandoned and 

rewritten again with the aim of protection of the species’ requirements in mind.   
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A central component of the draft Plan is a model for woodlands and forests within the Plan’s 
area, achieved principally through appropriate afforestation and forest restructuring at the 
clearfell / reforestation stage. The justification for this approach is that the following 
attributes of afforestation shown in Table 1 below left column) are beneficial to 
Margaritifera, whereas they are inappropriate and damaging in a Margaritifera context 
(right column). 
   

Table 1 Attributes of forestry considered by the draft plan to be beneficial to 
Margaritifera that are damaging. 
 

Reported as beneficial 
to Margaritifera in the 
draft plan 

Actual affects on Margaritifera 

 
Reduction in sediment 
mobilisation and runoff into 
watercourses; 
 

 
Open ground with a combination of natural peat habitats 
and light touch agriculture promotes a catchment with low 
fine sediment mobilization. Restoration of SACs should 
reflect naturally low sediment movement with the free 
movement of open ground sedge and rush detritus 
necessary for the nutrition of juvenile Margaritifera. 
Interference with the mobilisation of open ground detritus 
will result in a loss of juvenile recruitment. 
 

 
Interception of nutrient 
runoff into watercourses 

 
Open ground with a combination of natural peat habitats 
and light touch agriculture promotes a catchment with 
appropriate oligotrophic conditions. Restoration of SACs 
should reflect naturally low nutrient conditions with the 
free movement of open ground sedge and rush detritus 
necessary for the nutrition of juvenile Margaritifera. 
Interference with the mobilisation of open ground detritus 
will result in a loss of juvenile recruitment. 
 

 
Bank stabilisation 

 
From the schematic diagram it appears that the plan is 
promoting stabilization of banks through occasional 
bankside trees and abandonment of open ground to create 
a buffer zone.  
 
The introduction of trees along open riparian areas is likely 
to lead to erosion where open areas and areas with trees 
have different erosion / stability conditions. Open 
landscape spate rivers manage high flows through the 
evenness of the exposed bank and the ability to flood and 
alleviate scouring conditions. Where light grazing is 
excluded, scrub can spread and result in restricted banks. 
Scour then erodes the river bed and deepens the river, 
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eliminating some to all juvenile and much of the adult 
mussel habitat. The change of habitat to more gorge-like 
conditions provides an environment for further tree 
growth and habitat loss. 
 
Oligotrophic, open ground habitats with light touch 
conservation grazing are considered to be much more 
beneficial to Margaritifera.  
 

 
Food input into the aquatic 
ecosystem 

 
It is difficult to see how increasing tree cover could be 
considered to be beneficial as food input to Margaritifera. 
  
In oligotrophic catchments, the opposite is the case, where 
leaf litter would replace the food sources required by 
Margaritifera, i.e. open ground sedge and rush detritus. In 
addition to replacing good Margaritifera nutrition with 
inappropriate food for the species, tree detritus would 
support competitors to Margaritifera and increase the 
trophic level for fish, thus promoting a shift from the main 
oligotrophic host species salmon, which requires a 
movement to sea to acquire sufficient nutrition, to 
residential trout, which are more common in wooded 
catchments than salmon. 
  

 
Shading / cooling 

 
Shading is bizarrely being promoted as beneficial to 
Margaritifera. Shading is associated with depleted, 
damaged Margaritifera habitats in an Irish context, with all 
dense and recruiting beds of mussels being associated with 
open, unshaded habitats. This is a long established fact and 
published in Moorkens (2000). Margaritifera in open, 
unshaded habitats filter more efficiently, grow larger, and 
reproduce more frequently and successfully (Moorkens, 
2018). Any increase in shading would be considered to be 
very highly negative to Margaritifera. 
    

 
Regulation of floodwater 

 
The benefits of regulation of floodwater from forestry are 
based on the high interception and evapotranspiration 
levels, which are damaging to the Margaritifera 
catchments with a conservation objective of restoring 
hydrological function. The high evapotranspiration rates of 
trees, particularly in the warmer months (where there is 
leaf cover in deciduous trees) result in a reduction in the 
protective storage and movement of groundwater towards 
the river that are needed for protective near bed velocity 



4 
 

to Margaritifera rivers. Low evapotranspiration with good 
interception is provided in functional oligotrophic 
Margaritifera catchments from undrained blanket bog and 
grasslands, particularly wetter grasslands, which provide 
juvenile Margaritifera food as well as hydrological 
protection. 
 
While there is great value in using woodlands to alleviate 
upper catchment flooding in non- Margaritifera 
catchments that support rivers with species that are 
drought tolerant, the input of forest cover to the water 
balance in the typical open habitats of oligotrophic 
Margaritifera catchments is considered to be negative. 
 
Restoration of blanket bog is considered to be the most 
beneficial approach to the removal of damaging legacy 
forestry. The restoration of the function of acrotelm and 
catotelm layers should be the highest priority, as this 
would limit loss of water through evapotranspiration  
during low flow periods, and improve near bed velocities of 
Margaritifera populations, and consequently improve 
levels of juvenile mussel survival. 
 

 
Riparian restoration 

 
The term “riparian restoration” is used as an ecosystem 
service from forestry to rivers. However, the riparian 
restoration measure appears to be either the removal of 
trees or the setback from planting trees in the riparian 
zone.  
 
As explained in the previous sections, there is no positive 
role for forestry in the riparian zone, and it appears that 
this is accepted, and it is suggested that it should be 
removed from a model of “woodland benefit” as it is a 
benefit of tree removal. 
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The lack of consideration of the principals of restoration of the Irish Margaritifera SAC 
populations through the promotion of activities that would be damaging to their 
conservation objectives, particularly those of restoration of hydrological function, is of high 
concern to the Irish pearl mussel experts.  
 
The draft plan is, in our opinion, an inappropriate promotion of new afforestation into 
Margaritifera habitats using the repeated schematic of commercial forestry, native 
woodland and buffer, shown below.  
 

 
Schematic used in draft DRAFT Plan for Forests & Freshwater Pearl Mussel in Ireland  
 

We would like to comment on a few aspects of the plan and documents to propose where 
more work is needed to put together a plan for the rehabilitation of damage done by legacy 
forestry.  
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Top 8 catchments and catchments capable of hydrological restoration 
 
The catchments that are the closest to retaining natural hydrological function, with the least 
drainage damage were proposed by Moorkens (2010) for the most urgent restoration. 
Prioritization was given to the best 8 catchments, which contained 80% of the Margaritifera 
individuals in 8.5% of the SAC land cover for the species.  
 
The KerryLIFE project has begun the process of restoration of two priority catchments 
through measures to improve the wetness of the catchment and reduce pressures arising 
from agricultural enterprises. It has also undertaken scientific studies, produced plans, and 
undertaken physical measures to reduce the impact of negative legacy forestry in both 
catchments. All 3 Irish Margaritifera experts have been involved in the KerryLIFE project.  
 
The level of survey and scientific effort needed to proceed with forestry measures has been 
very high, but of absolute necessity in situations that differ greatly both within and between 
forest coupes. The model in Section 5 of the draft plan for forest clearfelling, transformation 
and afforestation is considered inappropriate for the open oligotrophic Top 8 catchments, 
where the emphasis should be on restoration of open peat habitats, where the legacy 
forestry has been on peat. Open peat habitats, even in shallow peat situations, are 
considered to be of much higher benefits with regard to their evapotranspiration, ability to 
respond to drain blocking, suitability to the landscape and provision of food and water to 
the river. The “Catchment level impact” of 5.4 is fundamentally flawed in that it treats an 
open catchment oligotrophic system as if it were a typical trout catchment with a higher 
residential trophic level with higher macroinvertebrate biodiversity and biomass: 
 
“Such areas will coalesce into a permanent seminatural habitat directly adjoining streams, rivers and 
lakes. This habitat will directly contribute on an ongoing basis to the protection and enhancement of 
water quality and the aquatic ecosystem, and the conservation of FPM. This transforms forestry from an 
existing pressure to a direct support for FPM within these catchments.” 
      
Such catchments are of great importance, but are not compatible with high density 
oligotrophic Margaritifera populations. Margaritifera biomass increases with low diversity, 
very low nutrient environments. Densities of Margaritifera in oligotrophic open landscape 
conditions can be as high as 550 individuals per metre square. Populations in wooded 
conditions reach 10 per metre square in exceptionally good situations.  
 
If the model presented in Section 5 of the draft plan is pursued for the Top 8 catchments, it 
is likely that over time that rather than restoring sustainable Margaritifera populations, at 
least 90% of the individuals present in these 8 catchments would be lost, or approximately 
7.2 million individuals, as a direct result of a change in catchment management. 
 
From our experience over a combined 88 years of study of Margaritifera, we strongly 
recommend that the use of light touch agriculture in an open landscape with the use of 
drain blocking and stock reduction where appropriate should be incentivised. The EIP 
scheme to reward and incentivise sustainable agriculture (Pearl Mussel Project) is the ideal 
way to achieve this. The Interreg project has demonstrated the need for light touch 
agriculture, and the KerryLIFE project has undertaken practical measures to retain open 
landscape agriculture in wetter conditions. As these are very positive approaches to the 
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management of the Top 8 catchments, we suggest that Forest Plans are developed to firstly 
restore open habitats where possible, and if the damage to peat land is too great for this, to 
continue the slow process of investigating, proposing, assessing and implementing the 
reduction of damage to the forest sites.  
 
The restoration of protective habitat with positive hydrological function requires a 
catchment level approach. Detailed sub-basin plans for Margaritifera SAC catchments are 
considered to be an essential element of wider WFD catchment plans in order to have a 
coherent approach to restoration of SAC populations. The European Communities 
Environmental Objectives (Freshwater Pearl Mussel) Regulations 2009 required the 
publication of sub-basin plans for Margaritifera SAC catchments by December 2009, and to 
update and publish them every 6 years (i.e. in 2015 and 2021 etc.). No plans have as yet 
been published. The lacuna in the co-ordinated effort needed to restore the Margaritifera 
SACs directly arises from the lack of guidance from such a plan, and has resulted in the 
production this unguided, inappropriate forest plan and ongoing inappropriate planning 
permissions and unauthorized works that continue the deterioration of the populations. 
This is not only a breach of Irish legislation, but is utterly failing in terms of Irish 
responsibilities under the Habitat’s Directive, particularly Article 6.1:  
 
“For special areas of conservation, Member States shall establish the necessary conservation measures 
involving, if need be, appropriate management plans specifically designed for the sites or integrated into 
other development plans, and appropriate statutory, administrative or contractual measures which 
correspond to the ecological requirements of the natural habitat types in Annex I and the species in 
Annex II present on the sites.”    

   
Article 6.2 also requires the following: 
 
“Member States shall take appropriate steps to avoid, in the special areas of conservation, the 
deterioration of natural habitats and the habitats of species as well as disturbance of the species for 
which the areas have been designated, in so far as such disturbance could be significant in relation to 
the objectives of this Directive.” 

 
A cohesive approach would assist public authorities, including the Forest Service, under 
Regulation 27 of the European Communities (Birds and Natural Habitats) Regulations 2011 
to focus their role of ensuring no further deterioration, through the guidance and 
responsibilities of a precise sub-basin plan. If the sub-basin plans were updated and 
published, with the prime requirements needed for recovery of each population, such as the 
restoration of appropriate near-bed velocities and associated catchment wetness, sub-plans 
such as those for forestry would have clearer and more appropriate aims. These would be 
clearer guidance on the scientific requirements of land use proposals, and clarifications on 
the level of monitoring needed during site operations, such as the Schedule of Work 
Operations Record (SOWOR) approach to managing site works, which transfers detailed 
method statements with associated commencement and cessation trigger levels into 
monitoring milestones for ecological clerk of works in a manner that prevents damage, 
rather than the tick-box approach and after the event inspections that have been proposed 
in Section 7 of the draft plan. 
 
In the absence of updated and published plans specific to each catchment, it is likely that 
Ireland’s Margaritifera resource will continue to decline. Ireland will continue to fail in its 
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responsibilities under the Habitat’s Directive, and risk prosecution from the commission for 
this blatant breach of both national and international law. 
 
 

Catchments other than the Top 8 catchments  
 
At present, all Margaritifera SAC catchments (other than those under review) have the 
conservation objective of “restore”. Many of these catchments are considerably damaged 
hydrologically, and have more intensive land use than would be compatible with a 
catchment that could support a self sustaining recruiting Margaritifera population. 
 
Depleted population are the most common type of population across the species’ range. 
While the deterioration is similar, the management and restoration approaches to different 
populations may be very different. Sub-basin plans need to be very specific, with different 
approaches to the management of different reaches, depending on their ongoing potential 
for adult and juvenile Margaritifera maintenance and improvement.  
 
The approach needs to reflect 
 

a) The ability of the catchment to support the restoration of a wider distribution of 
adult and juvenile habitat 

b) The influence of gradient on pockets of residual habitat in very depleted populations 
c) The influence of terrestrial gradients, habitats, food delivery and hydrological 

condition on pockets of residual habitat in very depleted populations  
 
In some cases, the catchment function may be so poor that ongoing captive breeding such 
as short-term breeding may be the only means of maintaining a living population 
(Moorkens, 2017). In these cases the management of a living Margaritifera population may 
be through ongoing conservation management rather than restoration of a self-sustaining 
population. In these cases the sub-basin plan would need to be specific and the 
conservation objective changed or interpreted to include ongoing conservation dependant 
measures.  
 
There may be a role to play for low density native woodland in the context of future 
conservation objectives. In depleted populations with restricted conservation objectives, 
the hydrology and food supply function of the following functional units requires 
investigation and management planning: 
 

1) Upper catchment 
2) Wider catchment 
3) Localized habitats with good potential to provide local hydrology and juvenile food 
4) Localized habitats with good gradients but poor potential to provide local hydrology 

and juvenile food 
  

The management of woodland as an alternative to other higher impact, high 
evapotranspiration land uses may be considered as part of a wider strategy for catchments 
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with limited possibilities for restoration. However, the overall plan for each population and 
the strategic approach to how each depleted population is best maintained needs to come 
first, and forestry and agricultural measures should be undertaken on the basis of positive 
interactions that support the achievement of the site-specific objectives of each sub-basin 
plan. 
 
 
The draft NIA and SEA for the draft forest plan 
 
Due to the reasons provided in the above sections, and the same inappropriate use of 
perceived benefits of forestry for Margaritifera, the draft NIA and SEA draw conclusions that 
are incorrect. In the absence of consideration of the requirements of the species, 
particularly in the context of the large open landscape populations, it is concluded that the 
effects of the draft plans, if proceeded with, could cause a catastrophic decline in the 
numbers and viability of the best Irish populations and consequently have a profound 
negative effect on the integrity of Irish Margaritifera resource, and therefore on the 
resource of Europe and the world. 
 
As well as the inappropriate approach to the protection of the open catchment landscapes, 
the plan lacks detail as to the scientific investigations, assessments and values needed for 
assessment. Therefore it is not possible to appropriately assess the plan, and the NIS and 
the strategic environmental assessment (SEA) could not possibly be informatively 
undertaken. Indeed, there is no plan for the means by which proposed operations would be 
assessed individually, in combination with each other, and in combination with other 
catchment activities. The emphasis on the commercial / native / setback combination 
approach and its purported (but incorrect) “benefits” to mussels means that the draft plan 
and its NIS and SEA fail to set out the specific means by which the legacy forestry will be 
dealt with over time, and whether multiple operations are planned to be undertaken 
simultaneously or in sequence, and how either would affect the potential for restoration of 
the population it refers to. The plan and assessments lack the following: 
 
 

1. Consultation with experts in Irish Margaritifera populations and their catchment 
characteristics 

2. More up to date implementation of the recommendations and findings of scientific 
research in the field of Irish Margaritifera populations and their catchment 
characteristics 

3. Input from specialists in hydrology and hydrogeology with a background in the 
protection of Irish Margaritifera populations 

4. There is a need to ensure the appropriateness of the approach and undertaking of 
risk assessments, particularly through the training of suitably qualified hydrologists 
and ecologists.  

5. The stepwise scientific assessment and monitoring approach undertaken to date in 
KerryLIFE should provide a model for progressing the assessment of risks and the 
appropriate management and mitigation responses that should address them   

jovna
Highlight

jovna
Highlight

jovna
Highlight



10 
 

6. There is a need for ongoing testing of the efficacy of the recommended management 
and mitigation measures, in the knowledge that all sites are individual and that the 
response may differ considerably between sites 

7. There needs to be an assessment of the level of improvement and the level of 
residual risk caused by any management measures  

8. Plans need to be at forest unit, catchment and national level and to nest within sub-
basin plans for each SAC 

9. The  in-combination and cumulative effects need to follow the approach of the sub-
basin plan and contribute to ongoing open documents that assist NPWS with the 
overall assessment of the condition of each population 

  
The draft NIA includes the response to consultation with NPWS in its Appendix 2 (scoping 
responses). We would like to repeat the following text from the NPWS response, as we 
strongly agree with it and conclude that it has not been given due consideration in the 
drafts for public consultation: 
  
“The Natura Impact Statement and the Forest Service’s Appropriate Assessment must consider the 

current unfavourable condition of the populations and their habitat, particularly the risk that forest 
operations could: 
 
1. Prolong the poor condition of the freshwater pearl mussel habitat 
2. Result in further deterioration in freshwater pearl mussel habitat condition 
3. Increase the area of freshwater pearl mussel habitat negatively affected 
 
And in so doing: 
 
1. Prevent juvenile recruitment, owing to unsuitable juvenile habitat condition 
2. Cause stress to adult mussels resulting in reproductive failures 
3. Cause mortalities of adult mussels, impacting population size 
4. Result in an extended ‘gap’ in the population’s age profile, impacting population size 
and future reproductive potential 
5. Increase the patchiness of mussel distribution, impacting future reproductive 
potential. 
 
In particular, the hydrological impacts of forestry will require careful assessment. Alteration 
of the natural hydrological regime can have significant negative impacts on freshwater pearl 
mussels. Sediment and nutrient mobilisation, transport and deposition are integrally linked 
to hydrology. Soil compaction, creation of preferential flow paths and drainage can increase 
run-off rates. This has the effect that: 
 
1. flood peaks increase in energy/erosive power and occur more rapidly, resulting in 
a. Increased river bank erosion and slumping, leading to river widening and 
increased sediment load 
b. Scour of freshwater pearl mussel habitat 
2. base flows decrease, resulting in 
a. exposure (emersion) of mussels and their habitat   
b. increased sedimentation of mussel habitat 
c. increased macrophyte and macroalgal colonisation of mussel habitat. 
 
Moorkens (2010) demonstrated that there was a direct relationship between more intensive catchment 
management (i.e. more drainage, and relatively intensive agriculture and forestry) and recruitment 
failures in mussel populations. Good recruitment and high mussel densities correlated with lower levels 
of artificial drainage and sustained high near-bed water velocities, even at low flow periods (Moorkens & 
Killeen, 2014). 
 
Sub-surface/shallow groundwater flow to rivers generates interstitial flow, which helps maintain oxygen 
levels in the substratum and influences sediment mobilisation and deposition, thus contributing to 
favourable juvenile freshwater pearl mussel habitat condition. 
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As well as providing hydrological function, the importance of fringing wetlands as a food source to the 
freshwater pearl mussel is increasingly being recognised. Water flowing through and over such wetlands 
accumulates detritus that has been shown to play an essential role in sustainable juvenile growth and 
survival (Hruska, 1999, 2001; Eybe, 2013). 
The loss of such habitat is associated with mussel declines and loss of recruitment of juveniles (Junjiro 
Negishi et al., 2014). 
 
The natural hydrological regime of many of the forest areas within freshwater pearl mussel catchments 
has been altered as a result of forest operations, particularly drainage, mounding and other ground 
preparations, tree planting and growth. This is particularly true of forests on peat and peaty-soils. 
Restoration of a near-natural hydrological regime is necessary to the achievement of the conservation 

objective for most freshwater pearl mussel populations.” 
 
The scoping consultation with NPWS above provides the scientific background to the 
requirement to restore open oligotrophic conditions within the SAC catchments for 
Margaritifera that are capable of restoration, so it is difficult to understand how the 
opposite interpretation of the features presented as favourable to Margaritifera that are so 
clearly negative to them were continued into the draft for public consultation, and to 
subsequently result in NIA and SEA reports that are likely to lead to effectively illegal 
Appropriate Assessments, as they do not fulfil the requirements of Article 6.3 of the 
Habitat’s Directive, nor the guidance arising from Article 6 of the Habitat’s Directive, nor the 
requirements arsing from court judgements on Article 6 of the Habitat’s Directive. In 
particular they fall short of the Sweetman judgement of the ECJ case C-258/11: 
 
“So far as concerns the assessment carried out under Article 6(3) of the Habitats Directive, it should be 
pointed out that it cannot have lacunae and must contain complete, precise and definitive findings and 
conclusions capable of removing all reasonable scientific doubt as to the effects of the works proposed 
on the protected site concerned (see, to this effect, Case C-404/09 Commission v Spain, paragraph 100 
and the case-law cited). It is for the national court to establish whether the assessment of the 
implications for the site meets these requirements.” 
 

 
 
Conclusion 
 
To summarize the main problems with the draft forest plan, it is 
 

1) Flawed in its incorrect approach to the damage and benefit of changes to the 
oligotrophic mussel catchments by promoting the consequences of forestry as 
beneficial where they are in fact damaging 

2) Unspecific in its potential for contribution to overall catchment changes needed to 
restore catchments. This is acknowledged to be partly arising out of the default from 
the publication, review and re publication of up to date sub-basin catchment plans 
as legally required under the 2009 Margaritifera regulations  

3) Impossible to assess such an incomplete and unspecific plan other than as 
potentially highly damaging to Margaritifera   

 
It is the opinion of the 3 Irish Margaritifera experts that if implemented in its present form, the 
draft plan is likely to result in very severe deterioration of the Irish Margaritifera resource, with the 
worst effects likely to occur in the best catchments. 
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   Ian Killeen 
 

 
                                                                           Eugene Ross 
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