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Dr James Merryweather 

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

01599 566291; huntsup@theyorkwaits.org.uk 

 

17th September, 2015 

 

ePlanning Centre 

F.A.O. Colin Wishart 

Case officer, aquaculture 

The Highland Council 

Glenurquhart Road 

Inverness IV3 5NX 

 

Dear Mr Wishart, 

 

COMMENT LETTER – 14/02577/FUL 

Second Public Consultation, September 2015 

14/02577/FUL | New marine finfish farm - Atlantic Salmon - comprising 10 x 120m plastic circular 

cages, mooring grid and 220 tonne capacity feed barge | Eishort 2 Mouth Of Loch Eishort Broadford 

 

“But farming fish is not always a sustainable alternative. In many countries, aquaculture production 

has depleted key ecosystems like mangroves, polluted aquatic environments and potentially reduced 

climate change resilience for coastal communities.” – WWF1 

Many aspects of the Environmental Impact Assessment (EIA) conducted by Hjaltland Seafarms 

Ltd.2 (published 30/06/14) were of unacceptably poor quality – as discussed in my comment 

letter submitted 29/10/14 (document no. 735033) – but only the seabed survey has had to be 

repeated. 

Although the ROV video footage is a great improvement on that provided as evidence 

accompanying the previous attempt, there is little change in the poor quality of the experimental 

design, data, analysis and conclusions from those data, and the lame report presentation has not 

changed (literally: due to Hjaltland’s copy-paste-insert method of report writing). 

 “A second baseline visual survey of three transects was undertaken on 6 February 15, 

however, the quality of the submission is, unfortunately, inadequate.” – SEPA3 

Evidently, I am not alone in reaching this conclusion, though my analysis will penetrate more 

deeply than SEPA into Hjaltland’s second seabed survey’s manifold deficiencies. 

 

REPORT PRESENTATION 

1. The report (and, therefore, the exercise itself) lacks conventional research structure: 

Summary, Introduction, Materials & Methods, Results and Conclusions. Of course, there 

                                                        
1 WWF & the Zoological Society of London (2015). Living Blue Planet Report: species, habitats and human 

well-being. ISBN 978-2-940592-24-7. 
2 Now known in Scotland as Grieg Seafoods. Interestingly, the ROV contractor’s report was presented as for 

Grieg while the seabed survey report is by Hjaltland. 
3 SEPA response to this report (52 14_02577_FUL-FURTHER_RESPONSE_-_SEPA-895338.pdf; 15/09/15). 
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are valid alternative ways to write up an ecological study, but they are expected to be 

competent. This report is not. 

2. The brief Summary provided on page 2 is, in fact, the introduction. This ‘summary’ does 

not summarise. 

3. We are told vaguely: “As commonly found in Scottish sea lochs the seabed was 

predominantly soft sandy mud with rocky areas.” No attempt was made to characterise 

habitats surveyed according to commonly-used conventions devised by the Joint Nature 

Conservation Committee (JNCC) or Scottish Natural Heritage (SNH), environment 

advisors respectively to the UK and Scottish governments. For instance, a seabed habitat 

often correlated with inshore salmon farm sites and in Loch Eishort is the UK Biodiversity 

Action Plan Priority Habitat: Seapens and burrowing megafauna in circalittoral fine mud; 

code: SS.SMu.CFiMu.SpnMeg (JNCC). It is also known as a Priority Marine Feature: 

Burrowed Mud (SNH). Though common in Loch Eishort and present at the Eishort 1 site, 

this habitat type is not mentioned in the seabed survey report. 

Loch Eishort contains a mosaic of habitats, six of them JNCC UK BAP Priority Habitats,4 

all susceptible to deleterious environmental impacts for which mitigation measures should 

at least be considered in an EIA report. 

4. The five headed paragraphs that constitute pages 3 and 5 approximately correspond to what 

in a conventional scientific paper would constitute the Methods section. 

Loch Eishort tells us what we already know: that the planning application was submitted. 

Scope only vaguely describes how the survey was conducted. 

Hydrographic survey and AutoDepomod Modelling is irrelevant in this report (and the 

word is ‘weak’!). 

Survey Rational [sic] – apart from telling us how the survey will be conducted along three 

transects and rashly claiming that data retrieved from those transects “… are representative 

of the [entire] loch.” – reminds us that Hjaltland documents are cobbled together by copying 

and pasting from old documents followed by deleting old data and inserting new, not always 

successfully. ‘Survey Rational’ has not been corrected throughout its appearance in all of 

Hjaltland’s south Skye lochs applications. 

As in the previous, rejected, seabed survey at this site, the transects did not quite follow 

their intended trajectories, but the maps do imply a better match of actual with intended. 

However, it has not been possible to verify the transect locations or trajectories because, 

this time, the ROV videos did not record latitude and longitude on-screen.  

“Visual footage is required to follow a weighted line with clear distance markers, or be 
labelled with the live GPS coordinates - the submitted footage is not labelled with live GPS 

coordinates, and while it follows a weighted line, the distance tags are not labelled, nor has 

an accompanying table relating times to distance positions been supplied.” – SEPA5 

Since previously the transect lines were outrageously unrepresentative of ‘actual’ because 

they had been falsified by drawing straight lines between the extremes of each transect, 

concealing the catastrophically haphazard journeys the ROV actually followed (graphically 

demonstrated in the video footage), we have no reason to apprehend that these lines, though 

they look reasonable, have not similarly been falsified. One factor perhaps rescues Hjaltland 

from this suspicion: when the video footage is examined, the seabed rope can be seen to 

have been straight and the ROV seems to have followed it from end to end. 

                                                        
4 Burrowed Mud, Maerl Beds, Seagrass Meadows, Intertidal Boulder Beds, Rockpools, File Shell Reefs. 
5 SEPA response to this report (14_02574_FUL-FURTHER_RESPONSE_-_SEPA-895340.pdf; 15/09/15). 
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That does not mean that the biological data collected along the transects are any more valid, 

because the experimental methodology used in the survey was flawed (below). 

Survey Results on page 5 contains no results, but continues describing methods. Survey 

Results proper begins on page 6 (see below). 

 

EXPERIMENTAL METHODOLOGY 

a) Experimental design consisted solely of three transects along which the ROV was steered, 

looking left and right at the seabed at fixed intervals. 

b) The area surveyed at each station was merely an estimated ‘look’ at an undefined area of 

the seabed. 

c) Sampling was attempted on only one occasion instead of being a conventional time-course 

study over a whole year, by season or monthly, as is standard and essential in any competent 

ecological study. The results of a study conducted in February (e.g. Eishort 2) are likely to 

differ, perhaps significantly, from one conducted in April (e.g. Eishort 1). One does not 

know without conducting a time-course study. 

d) Sampling was dependent upon availability of data within the view of the ROV camera. 

When the ROV disturbed sediment (it did, frequently), the view was obscured so that no 

observations could be made. This major methodological weakness seems to have been 

overlooked by the operators. 

e) Macrofauna identifications were of variable worth. Some animals may be reasonably 

confidently named at a glance: e.g. the sea urchin Echinus esculentus or giant scallop Pecten 

maximus. Others cannot: e.g. rapidly scuttling crabs, look-alike starfish and fishes that dart 

away from view before they can be properly observed (gobies are particularly difficult to 

identify, even when captive). 

Two species seem to have been overlooked. In transect 2, rocky substrata appear to be 

liberally peppered with what look like single polyp cup corals (Caryophyllia smithii?) and 

towards the end of transect 3, the substratum looks very much like maerl gravel, suggesting 

the proximity of live maerl (Phymatolithon calcareum). Both, if confirmed, would indicate 

ecological importance. 

[Inverness Sub Aqua Club located maerl beds by Bogha Daraich and Eilean Ruairidh, each 

less than 1 km distant from the proposed site and the SNH benthic survey of Loch Eishort 

(May 20146) discovered extensive maerl in Tarskavaig Bay (also n.b. eelgrass) and 

circalittoral rock with cup corals on the top-right corner of the site.] 

f) Macrofauna identifications need to be accurate or they are worthless: e.g. “Small fish” or 

“small fish ? Goby” (which is no better) or “Small crab”. A small crab might be a common 

shore crab (Carcinus maenas) or a rare Montagu’s crab (Lophozozymus incisus) or Risso’s 

crab (Xantho pilipes), both of which are found near the proposed site: We need to know. 

g) A professional ecological report requires that the names of organisms should be correct 

(out-of-date synonyms are acceptable) and correctly spelled. The common hermit crab is 

Pagurus bernhardus, not Diogenes bernhardus, which epithet is an invalid conflation of 

two different hermit crabs. It is most unlikely that the operator could have differentiated 

between P. bernhardus and D. pugilator, so we have no notion to what ‘Diogenes 

bernhardus’ is referring; it occurs numerous times in the results tables. The giant or king 

scallop is Pecten, not ‘Pectin’, which is the jam maker’s gelling agent. Such errors are the 

                                                        
6 http://www.snh.gov.uk/docs/A1308924.pdf  

http://www.snh.gov.uk/docs/A1308924.pdf
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result of either carelessness or dyslexia. In either case, a competent editor should have been 

involved between writing and submission. 

h) Macrofauna seen at each station were recorded and numbers estimated, but with no 

indication of area assessed. Presence/absence data, as presented here without a rigorous 

assessment discipline, are meaningless. 

i) Quantification of macrofauna was non-standard, inadequate and therefore of no use. In 

proper ecological studies in which estimates of frequency are required, it is usual to employ 

the ACFORN scale (Abundant, Common, Frequent, Occasional, Rare, None) structured 

according to predetermined estimation conventions. Estimations are based on manageable 

study areas, usually using quadrats of appropriate size (barnacles are assessed with a smaller 

quadrat than, say, larger, more spread-out and less numerous periwinkles). ‘Prolific’, 

‘Common’, ‘Occasional’, as used here, without a standard area of estimation, strongly 

suggests sheer guesswork, particularly evident considering that there are very few data to 

facilitate valid estimations. I suspect that in practice ‘Prolific’ means “A lot”; ‘Common’ 

means “Some”; and ‘Occasional’ means “Not very many”. [N.B. ‘Prolific’ is not a measure 

of quantity but of productivity.] 

j) We are provided with a sort of definition of the singular Hjaltland abundance scale: 

Occasional. 1-3 within the 5 minute section. 

Common. >3 within the 5 minute section. 

Prolific. >10 within the 5 minute section. 

The ROV may have travelled through 5 minute sections, but what do they mean as a 

measure for quantifying macrofauna? How does the presence of Swiftia pallesens compare 

quantitatively with numbers of Nephrops burrows seen in a general right-left view, and what 

can we learn from such figures? Nothing, I contend. 

k) The study did not attempt to evaluate organisms other than macrofauna. In all habitats, 

visible macrofauna represent a mere fraction of biodiversity present. Therefore the habitats 

assessed were not satisfactorily characterised. Please also refer to 3. above. 

l) Therefore, sampling was, as in the previous rejected Loch Eishort seabed surveys, 

unplanned and unstructured: haphazard and meaningless. 

m) In consequence, sampling technique was woefully inadequate, data sparse and haphazardly 

collected, and the study did not adequately describe sea bed. 

 

RESULTS 

 Results are presented in tabular format, each transect introduced with a brief description of 

its location. We have to take on trust that the latitude/longitude co-ordinates were correct 

because we are given no way of validating them. 

 The distance covered by each transect is provided, and from the table we may determine the 

frequency of sampling. 

Transect 1: 750 m; 21 observation stations (36 m between stations) 

Transect 2: 453 m; 15 observation stations (30 m between stations) 

Transect 3: 475 m; 13 observation stations (37 m between stations) 

Right away, we can detect a lack of experimental discipline. If observations were taken at 

fixed intervals, marked on the seabed rope, why is there any variation in the distances 

between stations, particularly transect 2? Also, how do the operators justify making so few 

observations at such wide intervals? 
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 Tables: column 1 Time In viewing the video footage I could find no correspondence 

between the timings shown on-screen and the timings given in the tables. Why? 

 Tables: column 2 Description Seabed descriptions are unconventional and vague. 

Macrofauna identifications are often erroneous or imprecise, or could never have been made 

with confidence. 

 Tables: column 3 Abundance Meaningless: please refer to (i) and (j) above. 

 Tables: column 4 Depth Not particularly informative, but not entirely superfluous. 

 No attempt has been made to analyse the results, which owing to poor quality, I grant would 

be a thankless task that would not provide any meaningful information. 

 The report contains no discussion and the author provides no conclusions.  

 

ENVIRONMENTAL IMPACTS NOT CONSIDERED IN THE SEABED SURVEY 

The EIA documents associated with the Eishort 2 application overlook some particularly 

important aspects of marine ecology that in Loch Eishort are of supreme importance. Within 

the limits of the fish farm site or its AZE there is more than just sea bed. The site consists of a 

three-dimensional volume of water and not only will the seabed be susceptible to harm from 

sediments, which Hjaltland modelling predicts will be 800-900 tonnes per annum (probably 

conservative), but also the water column in the immediate vicinity of the fish farm will become 

loaded with relatively unpredictable concentrations of dissolved materials, notably compounds 

of nitrogen and phosphorus. 

In low concentrations, in certain circumstances, these might act beneficially as nutrients for 

marine biota, but it takes little enhancement – particularly here, where the volume of sea water 

is small and relatively still (compared with the ocean) – to render water bodies eutrophic, with 

associated extinctions and ecological simplifications: biodiversity loss. 

I contend that such impacts are not adequately considered in the modelling process, which 

because of its title necessarily concentrates on seabed impacts. Perversely, this Hjaltland report 

devotes a fifth of its text to the Hydrographic survey and AutoDepomod Modelling, so maybe 

it should not be dismissed as irrelevant here. 

Sea water affected by salmon farm effluent, containing dissolved nutrients will be dispersed to 

a lesser or greater extent, but in so relatively small a volume and so close to fragile habitats 

beyond the conventional AZE boundary that the significance of its impacts should not be 

underestimated. 

There are living maerl beds (Phymatolithon calcareum) and eelgrass meadows (Zostera 

marina) within 1 – 2.5 km of the proposed Eishort 2 site. Both are highly sensitive to 

environmental change and both are considered of ecological importance as indicators of rich 

biodiversity, not to mention vital in the maintenance of fisheries as nursery habitats for young 

fish and shellfish. Scientific publications attest to the importance and fragility of maerl beds in 

marine ecosystems7 and the message is now acknowledged by the Scottish Government: 

“The maerl beds are one of our most precious habitats in our waters. These maerl beds take centuries to 

grow again [after scallop dredging]. [Scallop dredging is] actually self-defeating because they [maerl 
beds] can act as shelters or protection for young larvae or young fish potentially. Therefore, we cannot 

allow those precious habitats to be damaged …” 

– Richard Lochhead, Cabinet Secretary, Environment. Ullapool, 11 Aug. 2015. 

“Maerl beds are extremely sensitive to physical disturbance and smothering, as a result of scallop 

dredging, bottom trawling, aquaculture and extraction as a fertiliser.” – Scotland’s Marine Atlas, 2011 

                                                        
7 http://s3.spanglefish.com/s/35331/documents/summary-of-maerl-and-zostera-pubs.pdf  

http://s3.spanglefish.com/s/35331/documents/summary-of-maerl-and-zostera-pubs.pdf
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“… evidence suggests that maerl continues to be under threat from damaging human activities, such as 

fisheries and fish farm operations. Eutrophication [nutrient overload] is also considered to be an 

important threat to maerl beds. Hall-Spencer et al. (2006) have demonstrated the impacts of Scottish 

salmon fish farms on maerl and revealed significant reductions in live maerl cover. Maerl is particularly 

sensitive to hydrogen sulphide, as that generated by fish farm waste (Wilson et al. 2004).” revealed 

significant reductions in live maerl cover.” - European Community Directive on the Conservation of 

Natural Habitats and of Wild Fauna and Flora, 2007  

The marine eelgrass we find widespread in Loch Eishort is particularly sensitive to minute 

changes in dissolved nutrients. Where sea water is enriched, encrusting animals (e.g. colonial 

sea squirts and hydrozoans) and algae more readily colonise eelgrass leaf surfaces, restricting 

the plant’s ability to photosynthesise and feed itself. Eelgrass in deeper water cannot survive 

and gradually the colony ‘retreats’ into shallower water where sunlight penetrates more 

brightly. Eelgrass meadows gradually decline until they may become extinct (underscore 

emphasis is mine): 

“… chronic exposure to nitrate enriched waters is directly lethal to Zostera marina even at low 

enrichment levels, and likely represents an important causative agent in the disappearance of eelgrass 

meadows from many quiet embayments and coastal lagoons throughout the world.”8 

“Evidence suggests that natural seagrass population shifts are disrupted, slowed or indefinitely blocked 

by cultural eutrophication, and there are relatively few known examples of seagrass [eelgrass] meadow 

recovery following nutrient reductions.”9 

“… blooms of macroalgae were responsible for the loss of eelgrass beds at nutrient-enriched 
locations.”10 

“Nutrient enrichment may compromise the ability of these [eelgrass] habitats to support fish and 

invertebrates before the habitat itself is gone.”11 

Loch Eishort is currently showing signs of these nutrient enrichment impacts on eelgrass. Plants 

among the ‘Coral Islands’ by Ord – close to the Eishort 1 site – become encrusted with all sorts 

of epiphytic growths, to their detriment. The first quotation from Burkholder et al., 1992 clearly 

indicates that if a nutrient releasing salmon farm were to be installed adjacent to the islands, the 

eelgrass there – approximately 1 km from the Eishort 1 site – is likely to be detrimentally 

affected and will eventually disappear. Who will notice its extinction before it’s too late? N.B. 

Scottish eelgrass populations are still recovering from a disease that almost wiped them out 

during the 1930s. 

We have evidence from Australia of how catastrophic marine nutrient enrichment can be. 

Queensland sugar cane farming proved to be the cause of massive coral mortalities on the Great 

Barrier Reef in an alarming chain of apparently unconnected events.12 

 Queensland farmers applied fertiliser to their sugar cane crops. 

  Rain and river floods washed excess fertiliser off the land into streams and rivers that 

empty into the Coral Sea. 

                                                        
8 Burkholder JoAnn M., Katherine M. Mason, Howard B. Glasgow, Jr. (1992). Water-column nitrate enrichment 

promotes decline of eelgrass Zostera marina: evidence from seasonal mesocosm experiments. Marine Ecology 

Progress Series, 81: 163-178. 
9 Burkholder, JoAnn M., David A. Tomasko, Brant W. Touchette (2007). Seagrasses and eutrophication. Journal 
of Experimental Marine Biology and Ecology 350: 46–72. 
10 Havens KE, Hauxwell J, Tyler AC, Thomas S, McGlathery KJ, Cebrian J, Valiela I, Steinman AD, Hwang SJ. 

(2001). Complex interactions between autotrophs in shallow marine and freshwater ecosystems: implications for 

community responses to nutrient stress. Environmental Pollution, 113(1): 95-107. 
11 Deegan, Linda A. (2002). Lessons Learned: The Effects of Nutrient Enrichment on the Support of Nekton by 

Seagrass and Salt Marsh Ecosystems. Estuaries 25 (4b): 727–742. 
12 Fabricius, K. E., Okaji, K. & De’ath, G. (2010). Coral Reefs. Three lines of evidence to link outbreaks of the 

crown-of-thorns seastar Acanthaster planci to the release of larval food limitation. 29(3), 593-605. De’ath, G., 

Fabricius, K.E., Sweatman, H. and M. Puotinen. 2012. The 27-year decline of the coral cover on the Great Barrier 

Reef and its causes. Proceedings of the National Academy of Sciences of the United States of America (PNAS) 

109(44):17995–17999. 



7 
 

  Coral Sea microalgae thrived on elevated nutrients inadvertently provided by sugar 

cane farmers leading to a population explosion in the marine phytoplankton (‘algal 

blooms’). 

  The larvae of the Crown-of-Thorns starfish fed voraciously on the greatly increased 

phytoplankton.  

  Better fed than usual, the baby starfish enjoyed greatly extra vigour and enhanced 

survival rate, which caused a population explosion among Crown-of-Thorns adults. 

  Crown-of-Thorns starfish adults feed on coral polyps so the corals got grazed to death. 

 All because of excess nutrients leaking into the sea from far inland.  

Since the mid-1980s, population explosions of Crown-of-Thorns starfish Acanthaster planci 

have been estimated to account for 42% of coral damage on the Great Barrier Reef. 

 

The answer to all problems associated with net-cage salmon farming – including the AZE this 

study was supposed to characterise – is closed-containment aquaculture. Resistance in the 

industry is waning, even in Scotland, with Marine Harvest experimenting with tank culture. 

Smaller companies and individuals are also experimenting with closed containment and 

‘aquaponics’ or, as in the case of the Canadian company Sustainable Blue,13 are now delivering 

truly sustainably farmed salmon to the shops. 

There is one more advantage of closed-containment. Cabinet Secretary Richard Lochhead has 

to juggle portfolios for two contradictory concerns – aquaculture and environment – while the 

authorities charged with implementing Scottish Government policies are obliged to promote an 

unpopular, polluting industry. These conflicts would be dispatched to oblivion if the big 

business of salmon aquaculture were persuaded to modify production from nets to tanks. Of 

course that would cost them money, but they must acknowledge that for the past several decades 

they have enjoyed free waste disposal at the expense of the Scottish marine environment. It is 

time for them to pay fairly for their opportunity to make profit. 

There are many ecological unknowns in Loch Eishort – which numerous informal seashore and 

dive studies have shown the be a substantial biodiversity ‘hotspot’ (see overleaf) – that there 

can be no doubt that before new net-cage salmon farms are installed, full and competent surveys 

must be carried out. As previously stated, with reference to SNH14 and UN15 guidelines, the 

Precautionary Principle should prevail. 

Once again, I urge you please to refuse planning permission for application 14/02577/FUL 

(Eishort 2). 

Yours sincerely, 

 

 

 

 

 

 

James Merryweather. 

                                                        
13 http://sustainableblue.com 
14 Scottish Natural Heritage (2013). A handbook on environmental impact assessment. 

 http://www.snh.gov.uk/docs/A1198363.pdf  
15 World Commission on the Ethics of Scientific Knowledge and Technology (2005). The Precautionary Principle. 

http://unesdoc.unesco.org/images/0013/001395/139578e.pdf 

http://sustainableblue.com/
http://www.snh.gov.uk/docs/A1198363.pdf
http://unesdoc.unesco.org/images/0013/001395/139578e.pdf
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