
Dr James Merryweather 

‘The Whins’, Auchtertyre, by Kyle of Lochalsh, IV40 8EG 

01599 566291; james@merryweathers.org.uk  

 

30 November, 2012 

 

Dr Shona Turnbull 
ePlanning Centre 
The Highland Council, 
Glenurquhart Road, 
Inverness, 
IV3 5NX 

 

Dear Dr Turnbull, 

 

COMMENT: Planning Application 12/03607/FUL 

 

I wish to comment further on the subject of Marine Harvest’s planning application for a fish farm in 
Loch Slapin, Isle of Skye. Please find in addition to this letter a detailed critique of Marine Harvest’s 
Environmental Statement. If there ever was an Environmental Impact Assessment (EIA), it seems no 
longer to be available among the documents associated with 12/03607/FUL or 12/03607/SCRE, so I 
am unable to comment on that. I, therefore, presume that the Environmental Statement contains, as 
laid down in government requirements, all the information provided in the EIA. 

I have now had time to consider the Environmental Statement provided by the proposer and found it 
lacking in the biological and ecological considerations required by the Scottish Government of 
aquaculture companies proposing the installation of new fish farms (ref.1). I have examined this 
lengthy document carefully (see APPENDIX I), searching for such information, with reference to 
handbooks provided for the guidance of applicants by The Crown Estate (ref.1) and Scottish Natural 
Heritage (ref.2) and found very little there that is relevant to: 1. Predicting environmental impacts; 2. 
Assessing the significance of predicted impacts; 3. Devising mitigating measures for predicted 
impacts. 

An Environment Statement is usually preceded temporally by an Environmental Impact Assessment, a 
requirement of the preliminary ‘Screening’ process. Scottish Natural Heritage states (ref.3): “All 
[EIA] information is comprehensively put together in a publicly available Environmental Statement.”  

The Rio Declaration (4), 1992 states: 

PRINCIPLE 17: Environmental impact assessment, as a national instrument, shall be undertaken for proposed 
activities that are likely to have a significant adverse impact on the environment and are subject to a decision of 
a competent national authority. 

The information Marine Harvest requires to advise them on the correct preparation of an 
Environmental Impact Assessment (EIA), Ecological Impact Assessment (EcIA) and Environmental 
Statement (ES) are clearly presented, if in different ways, by the guides mentioned above, yet it 
seems that Marine Harvest has not bothered to refer to them, preferring to create a document that 
fails to address mandatory requirements whilst filling many pages with material that should be 
presented elsewhere in the document collection plus a lot of irrelevant, obfuscatory ‘waffle’. For 
instance, Figure 33. A fork lift vehicle as commonly used at Marine Harvest shorebases is not needed 
in a properly conducted discussion of the environmental impact of fish farming processes, and there 
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are many other similarly superfluous passages and space-filling illustrations. Meanwhile, biological 
information constitutes a pathetically small component of Marine Harvest’s Environmental Statement 
(where it should have been paramount), and the little that has been included is very ineptly presented. 

The marine ecosystem of Loch Slapin is evidently (meaning there is evidence) rich and complex, but 
poorly surveyed and, therefore, not well understood or recorded. That does not mean it can be 
overlooked. Even the sea floor directly beneath the site of the proposed fish farm is a UK 
Biodiversity Action Plan Priority Habitat: Deep Water Mud with sea pens 
(SS.SMu.CFiMu.SpnMeg), whilst there is strong evidence of a maerl bed (SS.SMp.Mrl) and seagrass 
(LS.LMp.LSgr) in the vicinity (ref.4). Only the mud habitat is mentioned in the Environmental 
Statement and then dismissed in a few words (and an almost meaningless set of illustrations). The 
word ‘maerl’ should be somewhere in the document, but it is not. Another word which ought to be 
prominent in Marine Harvest’s environment discussion is ‘biodiversity’ which actually occurs only 
once and then not at all helpfully. 

The mere hint that maerl (see APPENDIX II) might be in the loch should encourage all parties to 
adopt the Precautionary Principle described in the Rio Declaration, 1992 (ref.5), an international 
agreement: 

PRINCIPLE 15: In order to protect the environment … Where there are threats of serious or irreversible 
damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures to 
prevent environmental degradation. 

Having cited the Precautionary Principle in its Handbook (ref.3), SNH goes on to say: 

“It is essential that consideration of effects on biodiversity, flora and fauna in EIA are not limited to European 
protected species or the interest features of designated areas, such as Natura 2000 sites or Sites of Special 
Scientific Interest. All competent authorities have a duty under section 1 of the Nature Conservation (Scotland) 
Act 2004, to have regard to the conservation of biodiversity, especially those habitats and species of recognised 
importance in national and local Biodiversity Action Plans …” 

Therefore, it seems clear that if Marine Harvest justifies the paucity of biological information in its 
Environmental Statement by claiming the absence of designated areas, habitats or species, it is 
mistaken. Due reference could have been made to the Skye & Lochalsh Biodiversity Action Plan 
(ref.6), mentioned above, which states: “Other rare underwater habitats such as seagrass beds and 
maerl beds occur in locations such as Loch Carron, Loch Ainort and Claigan. Neither habitat is well 
surveyed, and both may be more common in Skye & Lochalsh than we think.” They certainly are. 
The absence of Loch Slapin from this site list should not prevent appropriate surveying and 
mitigation measures being taken. The Precautionary Principle applies. 

 
REFERENCES 
1. http://www.scotland.gov.uk/Topics/Built-Environment/planning/National-Planning-Policy/themes/enviro-

assessment/eia  
2. The Crown Estate (undated). Environmental Assessment Guide Manual for Marine Salmon Farmers. 
3. Scottish Natural Heritage (2002). A handbook on environmental impact assessment. 
4. http://jncc.defra.gov.uk/page-5718  
5. http://www.un.org/documents/ga/conf151/aconf15126-1annex1.htm  
6. http://www.cbd.int/doc/nbsap/sbsap/gb-sbsap-scotland-skye-lochalsh-en.pdf  

 

Yours sincerely, 

 

 

 

 

James Merryweather. 



A critique of 
Marine Harvest (Scotland) Ltd 
Slapin Fish Farm 2012 Proposal  

Environmental Statement 
Planning Application no. 12/03607/FUL (The Highland Council) 

The above-named 130-page document was submitted to The Highland Council on 18 September 
2012 as a crucial component of an application for planning permission, 12/03607/FUL1. Marine 
Harvest’s Environmental Statement pays little heed to the requirements laid down by the Scottish 
Government in its Environmental Impact Assessment (EIA) policy.2 

There are two useful guides that explain this policy in clear terms: The Crown Estate, Environmental 
Assessment Guidance Manual for Marine Salmon Farmers.3 Scottish Natural Heritage, A Handbook 
on Environmental Impact Assessment.4 Scottish Government Guidelines are not easy to access 
because of website problems.5 

It should be understood from the outset that an Environmental Statement is expected to be presented 
in a form that can be understood, not only by the proposer’s staff and representatives of statutory 
authorities, but also by all other stakeholders and consultees, which includes ‘local communities’, 
that is the general public. A number of such stakeholders have attempted to read the document in 
question and have not been adequately served by this resolution. To many, it is utterly 
incomprehensible. 

Interestingly, it also baffles biologist/ecologists who also find it difficult to comprehend. That is 
because much of the ‘information’ it contains is irrelevant in an Environmental Statement, beyond the 
ken of biologists who can understand biological information if that were what were to have been 
presented here. Other irrelevances become obvious once their intrinsic banality has been recognised. 

Rather than identify all that is irrelevant in this document, we shall look for and examine what is (or 
ought to be!) relevant. 

QUOTE: 

3.2.5 Company Environmental Policy  

Marine Harvest (Scotland) Ltd is located in some of the most environmentally sensitive and socially valuable 
marine and freshwater ecosystems in Scotland. The company depends on the high water quality found in our 
areas of operation and is committed to maintaining and improving environmental standards in working 
practices.  

Marine Harvest (Scotland) Ltd wishes to further their commitment to sustainable development through 
continually enhancing research and development, site selection, husbandry techniques, and compliance with 
regulatory bodies. It is the intention of the company to decrease overall environmental impact through 
increased understanding of the aquatic environment and the integration of environmental management 
systems. 

COMMENT: We know only too well that “Marine Harvest (Scotland) Ltd is located in some of the 
most environmentally sensitive and socially valuable marine and freshwater ecosystems in Scotland.” 
That is why we wish to see Marine Harvest take measures not to spoil Skye’s valuable marine 
ecosystems. Otherwise, this bland statement tells us only what Marine Harvest strives to achieve, not 
what it will  achieve at the proposed site or how it will do so. It is merely a policy statement and does 
not pretend anything else, which we hope (in vain) can be found elsewhere in the document. The 

                                                 
1 
http://wam.highland.gov.uk/wam/applicationDetails.do?activeTab=neighbourComments&keyVal=MAJJ5LIH09500&nei
ghbourCommentsPager.page=1  
2 http://www.scotland.gov.uk/Topics/Built-Environment/planning/National-Planning-Policy/themes/enviro-
assessment/eia  
3 www.abdn.ac.uk/mrm/MR2505/53_guidance_manual_salmon.pdf  
4 www.snh.org.uk/pdfs/publications/heritagemanagement/eia.pdf  
5 http://www.scotland.gov.uk/Topics/Built-Environment/planning/National-Planning-Policy/themes/enviro-
assessment/eia/Guidance  
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reader might assume that the Ecology section will provide some answers. The reader is about to be 
disappointed. 

QUOTE: 

5.4 Ecology  

Bird Species 5.4.1  

The farm would have the potential to affect bird populations if it were to disturb birds or their food source. 
However, the SEPA regulated controlled activities regime has shown that, while there are localised impacts to 
a seabed beneath a fish farm, this is usually restricted to within 100 to 200m of the site.  

In terms of disturbing/displacing birds, the farm will take up a surface area of 14,346m2. This means that this 
area would no longer be available for birds to raft and dive in. Further information on SEPAs modelling regime 
and potential seabed impacts is included in section 8.1 and in other following sections within this statement.  

COMMENT: This section would have been better entitled ‘Birds’, because no species are mentioned. 
That birds will no longer be able to raft or dive in the area occupied by the fish farm does not take 
into account the more important statement in the paragraph above, that “… localised impacts to a 
seabed beneath a fish farm … [are] … usually restricted to within 100 to 200m of the site.” That is a 
no small distance away from the fish farm, westward into Loch Slapin, and though these sorts of 
figures are sometimes quoted, it is seldom if ever made clear that they refer to visible particulate 
matter. Invisible particulates and dissolved pollutants are overlooked. In any case, these figures are 
probably underestimates.6 SO, what will those localised impacts be, not only on sea birds but on 
sensitive marine ecosystems generally, such as are known to be present in the Slapin-Eishort Loch 
system? 

QUOTE: 

Marine Ecology - Baseline Survey 5.4.2  

Given their locations fish farm operations are likely to have far more interaction with marine ecology than with 
land-based ecology. Prior to SEPA licencing any new fish farm operation, they require a site “baseline survey” 
to be undertaken. This must follow a specified protocol to give a scientifically robust dataset against which the 
future performance of the fish farm may be judged. The work includes two main parts: one is a sediment 
survey and the other is a visual survey. A copy of the full baseline survey will be provided to SEPA as part of a 
CAR[7] licence application. 

COMMENT: This passage contains an important statement of something we already knew, that “… 
fish farm operations are likely to have far more interaction with marine ecology than with land-based 
ecology.” Once stated, it is not addressed. Apart from being distinctly obvious, does not “… far more 
interaction with marine ecology …” suggest significant environmental impacts the potential of which 
needs to be acknowledged and investigated? There are several UK Biodiversity Action Plan 
(UKBAP) Priority Habitats in the vicinity of the proposed fish farm, including the one immediately 
beneath it, Deep Water Mud with sea pens (SS.SMu.CFiMu.SpnMeg). That is mentioned on page 47, 
but its importance is given no further consideration. Since there is direct and circumstantial evidence 
nearby of Maerl Beds (SS.SMp.Mrl) and Seagrass (LS.LMp.LSgr) one would expect them to be 
considered in an Environmental Statement, but they are overlooked. 

                                                 
6 “The present study demonstrates that fish farming not only influences physico-chemical and biological parameters but 
also alters the functioning of the ecosystem from a trophic point of view, affecting mainly the grazers and the evenness 
among the trophic groups. This work shows that the level of fish farm impact on the benthic community might be 
underestimated if it is assessed by only taking into account data obtained from waste dispersion rates. The unattached 
coralline algae habitat studied seems to be very sensitive to fish farming compared with other unvegetated benthic 
habitats. 
“Environmental protection agencies should define different aquaculture waste load thresholds for different benthic 
communities affected by finfish farming, according to their particular degree of sensitivity, in order to maintain natural 
ecosystem functions.” – Sanz-Lázaro C.  et al. (2011). Marine Environmental Research. 71(1): 22–30. 
7 Controlled Activity Regulations. 



A search for ‘maerl’ failed to find the word (or its associated biological names) in this Environmental 
Statement. In an environmental report about Loch Slapin, maerl should have been a priority 
consideration. 

Discussion of marine ecology (seven lines) in Loch Slapin in this document is, therefore, woefully 
inadequate.8 

QUOTE: 

Video Survey Methodology 5.4.3  

A video survey of the seabed underneath the proposed site was carried out as part of a baseline survey. The 
equipment used or this survey was a drop-down camera which was suspended from a slowly moving boat. 
The transects followed were standard for a new site in accordance with SEPA‟s requirements and covered a 
significant proportion of the site‟s depositional footprint area as shown in Figure 19. All video data from the 
survey was stored on digital file and then played back in order to analyse habitat and species of the seabed. 

Video Survey Results 5.4.4  

Transects were analysed for habitat and species and a summary of the results is included in Table 4. 
Generally the seabed beneath the proposed fish farm was relatively bland but did hold evidence of prawns 
(Nephrops) burrows as well as a few identifiable marine plants and animals.  

The sediment type appeared to be as described within the sediment sampling results, being a soft grey mud 
for the entire area. The habitat seemed consistent with that of “Burrowed Mud”, conforming to biotope coding 
SS.SMu.CFiMu.SpnMeg. The main species types of this habitat include sea pens and burrowing megafauna 
such as nephrops (prawns). Sea pen types included Virgularia mirabilis (slender sea pen) and Funiculina 
quadrangularis, although the former was far more common in this area. Other prominent species groups 
included starfish and crabs. 

COMMENT: Firstly, the transects shown in Figure 19 are eccentrically positioned, the northerly one 
being mostly outside the area to be occupied by the fish farm. Is this a true representation of 
misplaced transects, an erroneously drawn diagram or was there a good reason to position the 
transects thus? We are not told. Results are briefly discussed (as 5.4.4, 11 lines), then illustrated as 
Table 4. 

Second, it is usual for the observer of an illustration to be able to see the subject described, i.e. an 
illustration should illustrate. The pictures in Table 4 (stills from an underwater movie film) are 
inspected one by one: 

1. Nephrops norvegicus Since there is no other crustacean in Britain resembling this, it can be 
confidently identified. 

2. Aequipecten opercularis Not visible, but a circular shadow, which is perhaps the entrance to a 
Nephrops burrow, can be seen. 

3. Asterias rubens Since there is no other asteroid echinoderm in Britain resembling this, it can be 
confidently identified. 

4. Virgularia mirabilis Very fuzzy, but could well be a sea pen. Is it really possible to identify it to 
species? 

5. Carcinus maenas Very difficult to determine, though it could be a crab. Colour is less like C. 
maenas than Liocarcinus depurator. 

6. Callionymus lyra No fish visible in picture. 
7. Aspitrigla cuculus No fish visible in picture. 
8. Crangon allmanni No animal visible in picture, and one would be reluctant to give it a specific 

name! 
9. Virgularia mirabilis Very, very indistinct, but it could be a sea pen. Is it really possible to 

identify it to species? 

                                                 
8 “Environmental Impact Assessment (EIA) is increasingly becoming a statutory requirement essentially aimed at 
identifying what significant environmental effects might arise from the proposed development, how these can be removed 
or dealt with (mitigated) and what, if any, significant effects remain. All this information is comprehensively put together 
in a publicly available Environmental Statement.” The Crown Estate (undated). Environmental Assessment Guide Manual 
for Marine Salmon Farmers. 



10. Nephrops norvegicus Since there is no other crustacean in Britain resembling this, it can be 
confidently identified. 

11. Aequipecten opercularis This one is visible, and could be considered a scallop. 
12. Carcinus maenas Very difficult to determine, though it could be a crab. Colour is less like C. 

maenas than Liocarcinus depurator. 
13. Asterias rubens Since there is no other asteroid echinoderm in Britain resembling this, it can be 

confidently identified. 
14. Aspitrigla cuculus No fish visible in picture, except possibly its shadow. 
15. Dendrodoa grossularia An ascidian expert might be able to name these orange blobs as such, but 

even then diagnosis would have to be based solely on ‘jizz’.9 
16. Virgularia mirabilis Very fuzzy, but could well be a sea pen. Is it really possible to identify it to 

species? 
17. Echinus esculentus Thanks to good colour resolution, this urchin can be confidently identified. 
18. Virgularia mirabilis Barely visible. Is it really what is claimed? 
19. Virgularia mirabilis Not visible at all. 
20. Dendrodoa grossularia Comment as 15. 
21. Carcinus maenas Very difficult to determine, though it could be a crab. Colour is less like C. 

maenas than Liocarcinus depurator. Shape means it could be Cancer pagurus. 

COMMENT (continued): It will be clear from the comments above that the photographs provided as 
evidence do not perform the function for which they have been included, viz. to illustrate points that, 
apparently, the anonymous Marine Harvest author10 wishes the reader to understand. No animal 
whatsoever can be seen in 6 of the 21 pictures whilst others are so unclear as to explain very little. 
What is the point of including such awful photographs, other than to reveal that Marine Harvest 
technicians are very bad at underwater photography and that the author is inept in the discipline of 
report presentation? Were such illustrations presented by a student to an academic supervisor or a 
researcher to a publisher they would be summarily rejected because they are meaningless. 

Other attempts to present biological data are sparse and patchy, padded out with irrelevances: 

QUOTE: 

5.4.5 Cetaceans  

Cetaceans are long-lived, mobile and wide-ranging marine mammals. The west coast of Scotland and the 
area around the Hebrides is home to a diverse cetacean population. Knowledge is limited due to observations 
being dependent on weather conditions but the Hebridean Whale and Dolphin Trust (HWDT) based in Mull, 
has recorded a number of different marine mammal species in the area. The presence of a range of species, 
and the numbers in which they are present, are due to the influence of the Gulf Stream and the North Atlantic 
Drift which bring warm water from the south containing a high diversity and abundance of plankton. The 
uneven topography of the shallower waters around the islands causes up-welling which brings up nutrients 
allowing increased productivity in the marine waters. This results in a higher abundance of plankton and fish 
which attracts the cetaceans. Spatial and temporal cetacean distribution patterns are influenced by the 
lifecycles of prey species.  

Seals 5.4.6  

The waters surrounding Slapin hold a significant population of Common Seals and Grey Seals; both species 
are protected by European Law. The animals feed on a variety of fish, which include salmonids. As such, they 
have been known to prey on farmed salmon and therefore preventing seals from interacting with fish farms is 
an important consideration.  

Marine Harvest is aware from anecdotal evidence that there is a significant population of seals in the area.  

Further data on mitigation from seal predation is covered in section 8.3.  

Basking Sharks 5.4.7  

Sightings of basking sharks are reported regularly across the west coast of Scotland. Occasionally, this 
species is likely to enter waters in the vicinity of Loch Slapin but is unlikely to be impacted by the presence of 
the fish farm.  

                                                 
9 Automatic identification employed by experienced specialists, particularly ornithologists. 
10 Chris Read, Environmental Manager? 



Fish and Crustaceans 5.4.8  

Loch Slapin has a small number of streams which are sizeable enough to support wild salmonid population; 
these include the River Kilmarie and the Abhainn an t-Sratha Mhoir. The seas surrounding Slapin are fished 
by a number of different types of fishing vessel and a number of different species of marine fish will may be 
present in the area including Nephrops (prawns). 

COMMENT: The ecology section ought to deal with ecology, but only a few groups and species 
receive a mention, the discussion being either superficial or entirely irrelevant. The final section 5.4.8 
purports to cover ‘Fish and Crustaceans’. All invertebrates other than crustaceans have been omitted. 
Loch Slapin is rich in biodiversity, so one would expect this section to contain quite a lot of 
biological and ecological information. Section 5.4.8 actually consists of one sentence about wild 
salmonids, but provides no information about them, whilst the second is about sea fishes, of which it 
mentions just one species – which is not a fish! 

An Environmental Impact Assessment needs to include Ecological Impact Assessment which this 
document clearly does not. Finally, I will examine the authors conclusions, in which we might expect 
to find some enlightenment. 

QUOTE: 

9 CONCLUSION 

… 

The farm would have the potential to affect bird populations if it were to disturb birds or their food source. 
However, the SEPA regulated controlled activities regime has shown that, while there are localised impacts to 
a seabed beneath a fish farm, this is usually restricted to within 100 to 200m of the site. This means that 
impacts of the fish farm upon bird food sources are likely to be minimal. In terms of disturbing/displacing birds, 
the farm will take up a surface area of 14,346m2. This means that this area will no longer be available for birds 
to raft and dive in.  

Due to the expansive and energetic nature of the receiving environment, nutrients discharged to the water 
column will be rapidly dispersed into environmentally insignificant quantities. Calculations show that the farm 
would comply with Scottish Government set environmental quality standards for nutrients in the water column. 

… 

Overall, the fish farm will have some level environmental impact on its surroundings, but it is subjective as to 
whether or not these should be considered significant. In terms of comparing the site to quality standards set 
by regulators of the fish farm industry, modelling (using a SEPA approved methodology) suggests that the site 
would easily comply. Visual and noise impacts are likely to be minimal due to the site’s position and distance 
from residences. 

COMMENT: Loss of sea bird rafting and diving by 14,346 m2 would seem trivial – the birds will be 
displaced a little, a minor inconvenience – compared with potential harm to adjacent sensitive 
habitats that host biodiversity that is simply left unconsidered in this Environmental Report. 

The author is wise to conclude that, “the fish farm will have some level [of] environmental impact on 
its surroundings”, but those impacts have barely been addressed at all in this report. It is indeed, 
“Subjective as to whether [those] should be considered significant”, but ignoring them will not 
qualify or quantify those unknown ecological concerns. 

This is an ideal juncture at which to halt operations and introduce The Precautionary Principle until 
more is known about sensitive habitats in and in the vicinity of Loch Slapin. This principle was laid 
down in the Rio Declaration of 1992: “Where there are threats of serious or irreversible damage, lack 
of full scientific certainty shall not be used as a reason for postponing cost-effective measures to 
prevent environmental degradation.”11  

The next sentence, that ends with, “… that the site would easily comply”, is gobbledegook used to 
justify inaction on important environmental concerns; and the final sentence simply has no relevance 
in this paragraph, another instance among many of slapdash report preparation. 

James Merryweather, 2 December 2012 

                                                 
11 Scottish Natural Heritage (2002). A handbook on environmental impact assessment. 



Conclusions in the Scientific Literature on 

FISH FARMS versus MAERL 
(Click on hyperlinked URLs to obtain texts) 

 

Birkett, D.A., C.A. Maggs & M.J. Dring (1998). Maerl (volume V). An overview of dynamic and 
sensitivity characteristics for conservation management of marine SACs. Scottish Association for 
Marine Science. (UK Marine SACs Project). 

http://www.ukmarinesac.org.uk/pdfs/maerl.pdf  

“The positioning of cages over a maerl biotope is likely to lead to fish faeces and partly consumed 
food pellets contaminating the maerl bed and resulting in anaerobiosis due to the oxygen demand of 
the decomposing material. The detrital rain from the cages could act in a similar way to terrigenous 
silt, reducing light penetration through the water column and smothering the maerl surface so that 
the stabilizing epiphytic algae could no longer establish themselves. As a minimum impact the 
increase in nutrient levels might produce local eutrophication effects.” 

 

Grall, J. & J.M. Hall-Spencer (2003). Problems facing maerl conservation in Brittany. Aquatic 
Conservation: Marine & Freshwater Ecosystems. 13: S55-S64. 

http://www.ukmpas.org/pdf/Grall_Hall-Spencer_2003.pdf  
 
“Other major impacts on local maerl bed habitats include the spread of the invasive gastropod 
Crepidula fornicata, industrial and urban sewage, aquaculture and demersal fishing. These impacts 
have increased sharply since the 1970s and are causing widespread damage to Breton maerl beds. 

“Such declines in one of the most diverse habitats of European waters (BIOMAERL, 1999) have not 
previously been reported and emphasize the urgent need for maerl bed conservation in France and 
Europe. The west coasts of Norway, Scotland and Ireland provide similar ‘hot-spots’ for maerl 
(Birkett et al., 1998; BIOMAERL, 1999) where active conservation policies are essential if the 
Breton experience is to be avoided.” 

 
 
Hall-Spencer, J., N. White, E. Gillespie, K. Gillham & A. Foggo (2006). Impact of fish farms on 
maerl beds in strongly tidal areas. Marine Ecology-Progress. 326: 1-9. Grall J, Hall-Spencer JM 
(2003). Problems facing maerl conservation in Brittany. Aquatic Conservation: Marine Freshwater 
Ecosystems. 13:55-64. 

http://www.int-res.com/articles/feature/m326p001.pdf  

“Visible waste was noted up to 100 m from cage edges, and all 3 farms caused significant reductions 
in live maerl cover, upon which this habitat depends. Near-cage infaunal samples showed significant 
reductions in biodiversity, with small Crustacea (ostracods, isopods, tanaids and cumaceans) being 
particularly impoverished in the vicinity of cages, and significant increases in the abundance of 
species tolerant of organic enrichment (e.g. Capitella spp. complex, Ophryotrocha hartmanni). 
Relocation of fish farms to areas with strong currents is unlikely to prevent detrimental effects to the 
structure and organisation of the benthos, and ‘fallowing’ (whereby sites are left unstocked for a 
period of time to allow benthic recovery) is inadvisable where slow-growing biogenic habitats such 
as maerl are concerned, as this may expand the area impacted.” 
 
Haskoning UK Ltd. (2006). Investigation into the impact of marine fish farm depositions on maerl 
beds. SNH/SEPA/Marine Harvest Commissioned Report No. 213. 

 http://www.snh.org.uk/pdfs/publications/commissioned_reports/reportno213.pdf  
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“All three fish farm sites had a significant build-up of feed and faeces trapped within maerl near the 
cages. Evidence of gross organic enrichment was recorded up to 100m away from the cage edges. 
The organic enrichment was found to affect a number of different aspects of the benthic community. 

“Deposition from the fish farms affected the percentage of maerl on the seabed that was live versus 
dead. All three sites had more dead/dying maerl near to the cages than at the reference sites and at 
stations distant from the cages. Live maerl close to cage edges had a mottled, unhealthy appearance 
due to phycobilin pigment loss. 

“Marked reductions in species diversity of infaunal communities associated with the maerl were 
recorded around the fish farms in Shetland and Orkney. Organic enrichment effects on community 
structure were also noted around the fish farms in Shetland and South Uist. 

“… maerl fragments are often transported in and out of areas of the seabed during storm events. 
Thus “impacted” maerl fragments close to a fish farm may be transported by waves to a 
nonimpacted area of seabed. The effect of this is essentially to increase the area of seabed affected by 
the fish farm.” 
 
Hall-Spencer, J. & R. Bamber (2007). Effects of salmon farming on benthic crustaceans. Ciencias 
Marinas. 33(4): 353-336.   

http://redalyc.uaemex.mx/src/inicio/ArtPdfRed.jsp?iCve=48033403  
 

“… this study confirmed that maerl habitats are highly susceptible to the effects of fish-farm 
deposition (possibly compounded by the effects of lice treatment toxicity), showing significant 
disturbances to the associated crustacean fauna. High organic loading results in the long-term loss 
of living maerl, upon which formation of the [maerl] habitat depends, and many species are 
intolerant of smothering by inorganic particulates.”  
 
Sanz-Lázaro, C., M.D. Belando, L. Marín-Guirao, F. Navarrete-Mier, A. Marín (2011). 
Relationship between sedimentation rates and benthic impact on Maërl beds derived from fish 
farming in the Mediterranean. Marine Environmental Research. 71(1): 22–30. 
http://www.researchgate.net/publication/47532981_Relationship_between_sedimentation_rates_and_

benthic_impact_on_Marl_beds_derived_from_fish_farming_in_the_Mediterranean  

“This work shows that the level of fish farm impact on the benthic community might be 
underestimated if it is assessed by only taking into account data obtained from waste dispersion 
rates. The unattached coralline algae habitat studied [maerl] seems to be very sensitive to fish 
farming compared with other unvegetated benthic habitats.”  
 
The Scottish Government, Scotland’s Marine Atlas, Inshore and Shelf Subtidal Sediments, Priority 
Marine Features. http://www.scotland.gov.uk/Publications/2011/03/16182005/48 

“Maerl beds are extremely sensitive to physical disturbance and smothering, as a result of scallop 
dredging, bottom trawling, aquaculture and extraction as a fertiliser.” 
 
European Community Directive on the Conservation of Natural Habitats and of Wild Fauna and 
Flora (92/43/EEC). 

http://jncc.defra.gov.uk/pdf/Article17/FCS2007-S1377-audit-Final.pdf 

“… evidence suggests that maerl continues to be under threat from damaging human activities, such 
as fisheries and fish farm operations. Eutrophication is also considered to be an important threat to 
maerl beds.  

“The positioning of  [fish farm] cages over a maerl bed is likely to lead to fish faeces and partly 
consumed food pellets contaminating the maerl bed and resulting in anaerobiosis (due to the oxygen 
demand of the decomposing material). The detrital rain from cages could act in a similar way to 
terrigenous [land-derived] silt, reducing light penetration through the water column and smothering 



the maerl surface so that the stabilizing epiphytic algae could no longer establish themselves. As a 
minimum impact the increase in nutrient levels might produce local eutrophication effects. Indeed, 
Maggs and Guiry (1987a) noted that maerl below fish cages was covered with Beggiatoa sp., which 
had a detrimental impact on this habitat. 

“Hall-Spencer et al. (2006) have demonstrated the impacts of Scottish salmon fish farms on maerl 
and revealed significant reductions in live maerl cover. Indeed visible waste was noted up to 100 m 
from cage edges and near-cage infaunal samples showed significant reductions in biodiversity, with 
small Crustacea being particularly impoverished in the vicinity of the cages and significant increases 
in the abundance of species tolerant of organic enrichment. Maerl is particularly sensitive to 
hydrogen sulphide, as that generated by fish farm waste (Wilson et al. 2004).” 
 
Greathead, G., E. Guirey & B. Rabe (2012). Development of a GIS Based Aquaculture Decision 
Support Tool (ADST) to Determine the Potential Benthic Impacts Associated with the Expansion of 
Salmon farming in Scottish Sea Lochs. Scottish Marine and Freshwater Science Vol 3 No 6. 
http://www.scotland.gov.uk/Resource/0040/00405906.pdf  

“Within sea lochs there are varying proportions of Priority Marine Features (PMFs), such as Maerl 
beds that are particularly sensitive to sedimentation and organic enrichment (Hall-Spencer et al., 
2006).” 

 


