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Executive Summary 

 

In 2006 the Isle of Man Government Laboratory commenced monitoring of temperature, 

salinity, dissolved oxygen, chlorophyll, phytoplankton and inorganic nutrients in Manx 

coastal waters, continuing work that previously had been undertaken by Port Erin Marine 

Laboratory on behalf of the Department of Local Government and the Environment.  

These components of the sea are vital to its health and biology, and variously are 

relevant to the fishing industry, human health, human enjoyment of the sea, ecological 

and climate change issues.  This non-technical report presents results for the first full 

year of monitoring, 2007. 

 

• Sea surface temperature was monitored, showing the mean local temperature for 

2007 to have been the warmest on record.  This followed an increase of at least 1 
oC over the century since records first commenced, with most of the increase 

having occurred since the mid-1990s.    
 

• The salinity of Manx waters was monitored, revealing normal levels and variations.   
 

• Dissolved oxygen levels were greater than 90% on all occasions, which can be 

regarded as excellent, and good for marine life. 
 

• Chlorophyll, an indicator of plant activity (mainly phytoplankton – microscopic 

plants including algae), was recorded to be at normal levels - however the main 

peak in level was unusually early. 
 

• Phytoplankton capable of causing the build up of toxins in shellfish were detected 

and triggered appropriate monitoring of shellfish.   Toxins were detected but only in 

King Scallops during the fishing close season, with nothing of significance in Queen 

Scallops.  Prior to 2007 the responsible organism in the plankton, known as 

Pseudonitzschia, had been relatively low in abundance in Manx waters, not 

reaching trigger levels. 
 

• Phytoplankton blooms causing ‘red tides’ were reported on a number of occasions, 

with the most notable one in Ramsey Bay. Although the causative species is 

common it only infrequently causes ‘red tides’ in local waters. 
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• The levels of inorganic nutrients were monitored, and found to be normal, following 

expected patters of variation through the year. 
 

• There was no evidence of ‘eutrophication’ of Manx waters – the undesirable build-

up of nutrients in the water causing an accelerated growth of algae and other 

plants and upsetting the natural balance.  

 

The report’s conclusion identifies the invaluable nature and relevance of the data, 

particularly at a time when changes in the marine environment are evident, as 

highlighted by the sea temperature and the changes in phytoplankton species.  It also 

indicates that as well as being a vital tool for maintaining awareness and preparedness 

as environmental changes take place, the information is of great value to the scientific 

community studying climate change and its effects.   
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Introduction 

 

As an Island in the middle of the Irish Sea, the Isle of Man is profoundly affected by the 

marine environment.  The following facts put this in perspective: 

 

• The Island’s coastline is 118km in length. 

• Every person in the Isle of Man lives within 10.9 km (6.8 miles) of the coast. 

• The Isle of Man has a land area of 572 sq km and its territorial waters have an 

area in the region of 4000 sq km - thus 87.5% of the Isle of Man territorial 

surface area is sea!    

• Manx territory forms approximately 9% of the total Irish Sea area. 

 

The surrounding sea supports a diverse array of marine life and also human activity. The 

sea influences the Island’s climate. The Manx population is reliant on the sea for travel 

and communication, transport of food, fishing, tourism revenue and recreation whilst at 

the same time the sea is vulnerable to the release of pollutants, degradation of 

ecosystems through human activity, climate change and invasive species. 

 

Aside from physical factors such as weather, currents and tides, numerous variables are 

fundamental to the biology of the sea, and relevant to the cleanliness, health, 

productivity and ecological biodiversity of the marine environment, and significant to the 

fishing industry, human health, human enjoyment of the sea, ecological and climate 

change issues.  

 

The Isle of Man Government Laboratory monitors a range of these environmental 

variables in Manx coastal waters, namely temperature, salinity, dissolved oxygen, 

chlorophyll, phytoplankton and inorganic nutrients. 

 

This non-technical report presents monitoring results and observations for 2007, the first 

full year of monitoring by the Government Laboratory.  More detailed technical reports 

are published separately, and are available through the Government Laboratory’s website 

(www.gov.im/dlge/enviro/govlabs). 
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Background 

 

Marine environmental monitoring in Manx waters dates back to 1904, when daily 

recording of sea surface temperatures commenced at the nearby jetty by the Port Erin 

Marine Laboratory.  In 1954 more variables were introduced, together with monitoring 5 

km offshore at what has become known as the Cypris monitoring site.  

 

By 1992 the importance of the environmental monitoring work was recognised by the 

Department of Local Government and the Environment, from which time the Department 

provided funding to ensure its continuance.  Upon closure of the Port Erin Marine 

Laboratory in 2006 by its owner, the University of Liverpool, the work was subsumed into 

the Government Laboratory.   

 

The Government Laboratory has continued the 

monitoring at the Port Erin and Cypris sites, 

renewed monitoring at The Resa (an offshore 

site 5 km east of Santon Head), and added 

three further sites off Jurby (“Targets”) and 

Ramsey and Laxey Bays.  The sampling is 

kindly facilitated by the Department of 

Agriculture, Fisheries and Forestry through the 

use of its Fisheries Protection Vessel, the FPV 

Barrule. 

 

The monitoring not only provides important information about the Island’s coastal waters 

and their status within the wider Irish Sea, but also feeds into wider considerations.  

Continuous records over such long time periods allow an assessment of environmental 

change and also the discrimination of natural variability from longer, possibly lasting 

change. Such long term continuous environmental dataseries are rare, with the result 

that these Isle of Man timeseries are recognised internationally and have been used to 

inform scientific debate on, for example, environmental change and its effects. 

 

The Isle of Man is party to certain international agreements, for example OSPAR (the 

1992 OSlo-PARis Convention) which is concerned with the protection of the marine 

Seawater sampling from FPV Barrule  
DAFF’s Fisheries Patrol Vessel 
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environment, setting various environmental standards and making recommendations for their 

monitoring.  There are also statutory requirements imposed by the European Union which 

apply to the coastal waters of the United Kingdom and Ireland, and the rest of Europe, 

including a requirement to monitor variables such as those that are the subject of this 

report.  Some of the statutory requirements are directly applicable to the Isle of Man as 

an exporter of fish and shellfish into EU countries (for example monitoring of algae, 

without which Scallop exports would not be accepted). 

 

The positions of the offshore monitoring sites are indicated in figure 1. 

 

Figure 1. Offshore monitoring sites in Isle of Man coastal waters with SERAD* Irish Sea 

(IS) fishery surveillance boxes that include Isle of Man territorial waters and scallop 

grounds. Each box = 10km2. *Scottish Executive Rural Affairs Department.  
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Sea temperature 

 

The sea surface temperature (SST) in Port Erin Bay, where records began in 1904, 

continued to be recorded daily throughout the year, now using automated logging 

equipment.  The mean sea surface temperature for 2007 was 11.7 oC, the warmest on 

record.   

The following table summarises the records for Port Erin: 

 

Month 

2007 

 

oC 

10 year mean 

(1997 -2006) 

oC 

Grand mean 

(1904 -2003)

oC 

Minimum 

oC 

(years) 

Maximum 

oC 

(years) 

Jan 9.4 8.9 8.1 
5.7 

(1963) 

9.6 

(1998) 

Feb 8.5 8.0 7.2 
4.5 

(1963) 

9.1 

(1998) 

Mar 8.4 7.9 7.0 
5.2 

(1947) 

8.9 

(1998) 

Apr 
9.5 

extreme 
8.7 7.8 

5.8 

(1917) 

9.0 

(1957/1959/1998/2002) 

May 
11.2 

extreme 
10.3 9.2 

7.7 

(1917) 

10.6 

(1960/1998/2004) 

Jun 12.7 12.3 11.3 
9.3 

(1956) 

12.9 

(2003) 

Jul 14.4 14.0 13.1 
11.1 

(1956) 

14.5 

(1959) 

Aug 15.3 14.9 14.0 
12.7 

(1986) 

15.4 

(2003) 

Sep 14.5 14.8 13.7 
12.5 

(1986) 

15.1 

(2000/2006) 

Oct 13.7 13.5 12.6 
11.1 

(1919) 

14.4 

(1959) 

Nov 12.2 12.0 11.0 
8.9 

(1919) 

12.6 

(1956/1997) 

Dec 10.1 10.3 9.5 
8.0 

(1917) 

11.1 

(1956/1997) 

Annual 

mean 

11.7 

extreme 
11.3 

10.4 

 

9.1 

(1917) 

11.5 

(1959/1998/2006) 

Table 1. Summary of surface seawater temperature in Port Erin Bay, 1904 to 2007. 
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The following specific observations can be drawn from the data: 
 

• April (average 9.5 oC) and May (average 11.2 oC) 2007 ranked as the warmest 

April and May for sea temperatures – i.e. 2007 was the warmest springtime for 

the entire time series in terms of sea temperature. 

• The coolest month was March (average 8.4 oC). 

• The coolest individual daily temperature was on 9th February (7.6 oC).  

• The warmest month was August (average 15.3 oC). 

• The warmest recorded individual daily SST was 6th September (15.9 oC). 

 

At the offshore sites sea temperatures are monitored on a periodic basis coinciding with 

sampling visits. 

 

Recorded temperatures broadly reflect those for Port Erin Bay and follow the expected 

seasonal cycles.  However, there is some limited evidence that freshwater inputs from 

the Sulby and Laxey rivers may have influenced 2007 winter sea surface temperatures in 

Ramsey and Laxey Bays.  The data for Port Erin (daily) and offshore (periodic) are shown 

in the chart below (figure 2): 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Sea temperature in Port Erin Bay and offshore sampling sites during 2007. 
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In consideration of climate change or other long term changes or effects it is relevant to 

view the entire data series.  Various aspects can be studied, including temperature peaks 

and troughs, seasonal variations, etc.  At its simplest the annual mean can give an overall 

indication of long term trends.  The annual mean SSTs in Port Erin Bay 1904 – 2007 are 

presented in figure 3, together with the winter and summer maximum temperatures. 

   

Although there is pronounced variability from year to year, with both short term 

variations and long term cycles, it is apparent that there is an overall upwards trend, with 

an increase in the mean annual sea surface temperature of at least 1 oC over the 104 

year timeseries.  Recent data also shows an apparent reduction in the size of annual 

fluctuations away from the trend.  Most of the increase has occurred since the mid-

1990s, with ten of the warmest ranked years for local sea surface temperature occurring 

in the period 1998 to 2007.  This local increase in sea surface temperature is consistent 

with reported trends in global temperatures.  The upwards trend is even across the year, 

with both the mean of the winter coldest period and the mean of the summer warmest 

period showing similar increases. 

Annual sea surface temperatures (also showing mean of first 90 years)
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Figure 3. Seawater temperatures, Port Erin Bay 1904 - 2007 
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Salinity 

 

Seawater is saline due to the presence of dissolved salt and other minerals, accumulated 

over many millennia.  Given the massive volume of the combined oceans of the world the 

overall amounts of water and salt can be considered to be constant in human (as 

opposed to geological) timescales, however local variations in salinity do occur, caused 

by evaporation, direct rain precipitation, freshwater discharges from rivers arising from 

precipitation on surrounding land masses, and the effects of currents.    

 

With regard to the Irish Sea, oceanic water from the North Atlantic enters in the south 

and is modified by local evaporation/precipitation processes and diluted by fresh water 

discharge from rivers draining the surrounding land masses of England, Wales, Scotland 

and Ireland, with a net flow out in the north.  The volume of water from rivers flowing 

into the eastern Irish Sea is considerably greater than that into the western Irish Sea, 

adding to the complexity of the seawater system.  Inputs from the rivers of the Isle of 

Man are relatively small.  In contrast to sea temperature, there is no readily discernible 

seasonal cycle for local salinity.     

 

Long term alterations affecting the balance of high salinity water, for example exchange 

with the Atlantic Ocean, and low salinity water, for example river discharges, are likely to 

have implications for variables such as nutrient concentrations, and thus exert a 

substantial impact in the Irish Sea.  The relationship between meteorological events and 

salinity is complex, however a study of the long term salinity data does show an 

association between identifiable climate variability in the North Atlantic Ocean (i.e. the 

‘North Atlantic Oscillation’) and the salinity recorded in Port Erin Bay.  This monitoring 

may therefore contribute valuable information to wider studies of the effects of climate 

change as well as providing short term data relevant to the current composition of our 

sea. 

 

Salinity in Port Erin Bay was sampled daily from 1966 to 2006.  Since the closure of Port 

Erin Marine Laboratory and the re-location of operation to the Government Laboratory in 

Douglas in 2006 it has only been possible to sample once or twice a month.    A reliable 

device for automated recording of salinity is being sought so that the daily regime can be 

re-established.  The results for 2007 are presented in figure 4. 
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The longterm salinity data demonstrate that salinity at the more offshore Cypris site, 

situated approximately 5 km off Bradda, are comparable to that recorded for Port Erin 

Bay. 

 

Atlantic seawater has a salinity in the region of 35.5. Longterm salinity data, 1966 – 

2006, for Port Erin Bay and Cypris indicate an average local salinity in the region of 34.2. 

The salinity data for 2007 shows that Port Erin Bay salinity was in the region of 33.8 and 

thus slightly below (or fresher than) the longterm mean. 

 

The salinity in waters off Jurby and Santon reflected that recorded for Bradda and Port 

Erin Bay, and are included in figure 4.  However, as with sea temperature there was 

some limited evidence for freshwater inputs from the Sulby and Laxey Rivers influencing 

and freshening winter surface salinity in Ramsey and Laxey Bays. 

 

01-Jan-07 01-Mar-07 01-May-07 01-Jul-07 01-Sep-07 01-Nov-07

30.000

32.000

34.000

Salinity in Manx coastal waters 2007
Grand mean salinity (1966-2006) Port Erin Bay (34.176)
Port Erin Bay salinity ad hoc field samples
Cypris salinity
Targets salinity
Ramsey salinity
Laxey salinity
The Resa salinity

 

 

Figure 4.  Salinity in Port Erin Bay and offshore sampling sites during 2007. 
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Dissolved oxygen 

 

Dissolved oxygen is vital for animal life, with differing species requiring differing levels.  

Some species of fish are very dependant upon high levels.  Oxygen dissolves from 

contact with the air at the surface, more so when the surface is agitated.  It is also 

produced by plants (phytoplankton) during a process known as photosynthesis.  The 

decay of organic matter can consume oxygen; therefore the presence of excessive 

amounts of decaying organic matter can result in low levels of dissolved oxygen. 

 

Absolute dissolved oxygen levels above 7.5 milligrams per litre are considered to be of 

good status.  All samples, from both near-surface and near–bed, were above this defining 

limit. 

 

Of more relevance normally is the consideration of dissolved oxygen as a percentage of 

saturated levels (the absolute concentration of which varies with temperature and 

salinity).  Dissolved oxygen saturation at the five sampling sites during 2007 was greater 

than 90% on all occasions (figure 5), which can be regarded generally as excellent. 

 

01-Jan-07 01-Mar-07 01-May-07 01-Jul-07 01-Sep-07 01-Nov-07

90 %

100 %

110 %

120 %

Dissolved oxygen saturation
in Manx coastal (surface) waters 2007

Cypris DO
Targets DO
Ramsey DO
Laxey DO
The Resa DO

 
Figure 5. Dissolved oxygen percentage saturation in Manx coastal waters during 2007 
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Dissolved oxygen saturation greater than 100% in surface waters was noted during the 

summer for all five sites.  This phenomenon is known as supersaturation, and in this case 

is natural, arising as a result of phytoplankton photosynthesis.  This seasonal pattern of 

supersaturation in surface waters can broadly reflect that of phytoplankton chlorophyll-a 

production, this being an index of phytoplankton biomass.  The coupling of dissolved 

oxygen saturation and phytoplankton chlorophyll-a production was more notable in 

waters to the east of the Island compared to those of to the west of the Island. 

 

This seasonal supersaturation and algal growth can be followed by oxygen deficiency in 

the water column due to algal decay and dieback resulting in the death of fish and 

bottom dwelling organisms, although this is not usually seen in Manx coastal waters, and 

was not observed in 2007. 
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Chlorophyll 
 

Chlorophyll is a green pigment found in plants and algae including the phytoplankton or 

tiny plants that are found in the sea.  Chlorophyll allows plants to obtain energy from 

sunlight and use it to manufacture carbohydrates or sugars from light and carbon dioxide 

in a process called photosynthesis.  These sugars are the building blocks that allow plants 

to grow and thrive.  An important by-product of photosynthesis is oxygen.  The 

concentration of chlorophyll is a measure of total phytoplankton levels (phytoplankton are 

the microscopic plants (algae) in the plankton suspended in the sea). 

 

The overall Chlorophyll-a concentrations for 2007, as presented in table 2 and figure 6, 

were neither unusual nor excessively high, and concentrations at the five sampling sites 

were within ranges for the Cypris timeseries from 1960 to date.   

 

Site 
Spring peak 

concentration 

µg/l 

Timing of 
spring peak 

 

April to August 
average 

µg/l 

Autumn peak 
concentration 

µg/l 

Cypris 
(Bradda) 4.5  mid-April 1.8  0.7  

Targets 
(Jurby) 2.8  beg-July 1.6  1.3  

Ramsey 6.8  mid-April 2.5  1.9  

Laxey 6.4  mid-April 2.0  1.1  

The Resa 
(Santon) 6.1 mid-April 2.2  1.5  

Table 2. Summary of peak and average chlorophyll-a at the five monitoring sites during 2007 

 

The main phytoplankton growth season is during spring and early summer giving rise to 

results in the spring chlorophyll peak (maximum). 

 

In 2007 the annual Spring chlorophyll peak was observed to have occurred by mid-April, 

except in the Targets area.  This was notably early and was undoubtedly fuelled by the 

prolonged period of sunlight and warm, calm weather experienced around this time.  

Longterm data from Cypris indicate that the spring chlorophyll (phytoplankton) peak is 

more usually observed around mid- to late-May. A longterm shift in the timing of the 

main phytoplankton bloom would have implications for preditor-prey relationships within 
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the food web. 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Chlorophyll-a concentrations in Manx coastal waters during 2007 

 

As a measure of phytoplankton levels, chlorophyll can be used as an indication of the 

effect of nutrients in the water on the growth of these organisms, and thus a measure or 

indication of eutrophication (accelerated growth due to over-enrichment).  As in previous 

years, levels of chlorophyll during 2007 offered no evidence for eutrophication in Manx 

coastal waters, which can be considered to be of good status and the impact from 

nutrient enrichment low. 

 

Mid-September chlorophyll peaks fuelled by the onset of late-summer nutrient 

regeneration in the water column were conspicuous in Ramsey Bay and The Resa 

sampling site situated approximately 5 km off Santon Head.  Such late summer/early-

autumn phytoplankton blooms have been noted previously, though not annually, at 

Cypris situated approximately 5 km off Bradda Head and are therefore not considered 

unusual.  When late summer blooms do occur they are generally smaller than the main 

spring blooms. 
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Phytoplankton  

 

Phytoplankton are microscopic algae that are suspended in the sea and float freely. 

Individually the phytoplankton are invisible to the naked eye.  The phytoplankton have 

been called the grass of the sea and form the basis of the marine food web and are thus 

essential to the health of the sea. 

 

As light levels and temperatures increase in the spring, phytoplankton levels increase, 

causing a ‘bloom’.  In Manx coastal waters, as with other cold to temperate seas, the main 

type of organisms present in the spring phytoplankton bloom are diatoms.  Then, as the 

year progresses, other organisms increase in abundance so that in the summer and autumn 

‘dinoflagellates’ become the dominant type.  In common with previous years, this annual 

succession from diatoms to dinoflagellates was observed in Manx waters during 2007.   

 

Diatoms dominated the accumulations of phytoplankton at the time of the 2007 spring 

bloom, with concentrations typically in the range 22000 to 350000 cells per litre. By mid-

September dinoflagellates dominated, with concentrations typically in the range 5600 to 

12400 cells per litre. 

 

- Shellfish biotoxins 

 

EU legislation requires monitoring of the sea in shellfish production and relaying areas for 

the possible presence of toxin producing phytoplankton, in addition to testing for biotoxins 

in the shellfish.  Without this monitoring Manx shellfish would not be accepted for import 

into any EU country.  The main thrust of the Government Laboratory’s monitoring of 

phytoplankton is to provide this essential support for the Island’s shellfish industry. 

 

Most species of the algae found in phytoplankton in Manx waters are neither directly 

harmful nor associated with toxin production in shellfish.  However, under certain 

environmental conditions a few of these marine algae may from time to time produce 

substances that are toxic to humans, although the levels of toxins are very low and there 

is no normal direct route by which humans consume plankton.  Shellfish such as scallops 

and mussels are ‘filter feeders’ that consume plankton, and as a consequence their 

bodies can accumulate these toxins which are harmless to the animal.  This is an entirely 



Marine Monitoring 2007 - Government Laboratory 
 

 
 

 Page 17 of 28 
 

 

natural phenomenon.  Unfortunately, if shellfish containing such ‘biotoxins’ are consumed 

by humans they can cause sickness and other unpleasant side effects, or even death..  

 

On a worldwide basis, toxin producing algae are the cause of huge economic loss to the 

global fishery industry and from a public health perspective can pose a serious problem 

for consumers of seafood, especially shellfish.  For this reason there are strict controls on 

the harvesting of shellfish for human consumption, including sampling and analysis of 

shellfish to detect the toxins, and closures of fishing grounds when shellfish are found to 

be contaminated. 

 

Toxin-producing algae do occur in Manx waters, although fortunately those producing the 

most harmful toxins have never been detected.  To date no shellfish from local waters 

have caused serious illness in humans, however, the presence of toxins has at times 

proved to be problematic to the Island’s fishing industry.  Fortunately disruption to the 

Manx industry has been relatively minor compared to other areas of world; however 

there is no room for complacency, particularly as more frequent occurrences of the 

undesirable algae, and the potential for other species to reach significant levels, may 

result from climate change and its effects on the world’s oceans  

 

The potential for toxin accumulation in shellfish is most easily recognised by the 

identification of increasing levels of causative algae in the plankton long before significant 

toxin levels are detectable in shellfish flesh.  Quite aside from the necessity of the work 

for EU acceptance of Manx shellfish, monitoring for the presence of undesirable algae 

enables the testing of shellfish flesh to be focussed to follow an increase in levels, rather 

than relying only on periodic sampling of the shellfish.  In the event of toxin levels rising 

this would facilitate a planned shutdown of affected fisheries if necessary, rather than a 

sudden cessation and ban, with attendant publicity and possible product recall, that 

would result if routine periodic product testing suddenly found elevated levels. 

 

The groups of algae associated with toxin production most frequently encountered in Isle 

of Man waters are presented in table 3. 
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Species Associated toxins Comment 

Threshold to trigger 

further water 

monitoring and 

extra flesh testing 

of shellfish – cells 

per litre  

Dinophysis 

species 

Diarrhoetic shellfish 

poisoning (DSP) 

Dinoflagellates observed in waters 

around the Isle of Man from late-

spring to early autumn 

100 

Prorocentrum 

lima 

Diarrhoetic shellfish 

poisoning (DSP) 

Dinoflagellates observed 

unusually in waters around the 

Isle of Man. 

100 

Pseudonitzschia 

species 

Amnesic shellfish 

poisoning (ASP) 

Pennate diatoms observed in 

waters around the Isle of Man 

throughout the year but are 

mostly present during the spring 

and summer 

50000 

Alexandrium 

species 

Paralytic shellfish 

poisoning (PSP) 

Dinoflagellates currently rarely 

observed in waters around the 

Isle of Man 

presence 

Table 3. Algae associated with the production of shellfish biotoxins most frequently encountered 
in Isle of Man coastal waters. 

 

During 2007 Dinophysis species with the potential to produce DSP toxins were first 

observed in the water column during April, with concentrations exceeding threshold 

levels to the east of the Island in waters from Ramsey, Laxey and Santon. By July 

concentrations of Dinophysis above threshold levels were also noted in waters at Cypris, 

off Bradda to the west of the Island.  The maximum observed concentration was 300 

cells per litre. 

 

The detected levels prompted appropriate monitoring of locally caught scallops – 

however no evidence of the algae causing DSP intoxication was found.  DSP events in 

Manx coastal waters whilst not annual occurrences are not unusual and generally are 

short lived.  DSP events tend to occur during the close season for King Scallops and in 

the main the affected organisms are ‘Queenies’ (Queen Scallops).  
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During 2007 from early May to July Pseudonitzschia blooms with cell counts greater than 

50000 cells per litre were observed in samples taken from Bradda and Targets to the 

west of the Island and Laxey and Santon to the east of the Island. The maximum 

observed concentration was 465860 cells per litre, with this organism reaching 85% of 

the phytoplankton at times.  Until 2007 it had been unusual to observe blooms with cell 

counts above trigger levels in Manx waters. 

 

Whole King Scallops taken from the west of the Island from Bradda and Targets during 

July following the Pseudonitzschia bloom were found to exceed the EU limit of 20 

micrograms per litre ASP toxins.  Samples of King Scallops taken at the same time from 

Ramsey and Laxey, to the east of the Island showed little evidence of ASP intoxication.  

Fortunately the period in question was in the close season for fishing of King Scallops (1st 

June to 31st October) so it did not affect fisheries.  By the end of the close season for 

King Scallops ASP intoxication had fallen below EU mandatory thresholds. ASP 

intoxication of Queenies was low throughout 2007.  A small increase in ASP intoxication 

of Queenies was detected, but less than 2 micrograms per litre and below the lowest 

level considered to be potentially harmful to human health.  

  

It has been noted in previous years and reports that locally gathered Queenies remain 

relatively unaffected by ASP intoxication and that King Scallops gathered from beds to 

the west of the Island seem more vulnerable to ASP intoxication compared to those 

gathered from beds to the east of the Island. 

 

 

- “Red tides” 

 

Other phytoplankton species can in certain conditions bloom, producing dense and vast 

aggregations that are readily visible.   Some of these blooms can appear as rust, brown, 

red or even bright orange coloured slicks on the surface of the water, often covering a 

considerable area.  These so called ‘red tides’ can have the visual appearance of oil slicks 

or chemical spillages and are sometimes initially reported as such by the public.  

Sometimes they can be accompanied by other physical manifestations such as large 

quantities of foam, or accumulation of sludge or organic matter on beaches; they can 

cause fouling of fishnets and, in extreme cases, the death of marine animals and sea 
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birds. Red tides are also aesthetically very unpleasant and can cause huge economic loss 

through disruption to recreational activities and tourism. 

 

The occurrence of red tides is a natural and certainly not a recent phenomenon, usually 

being seasonal features although they do not occur every year.  In Manx waters red tides 

most commonly occur from May to August following a period of warm, sunny and calm 

conditions.  The phytoplankton generally responsible for red tides in British waters do not 

produce toxins harmful to humans, however this is not true for all parts of the world and 

it therefore is important to identify the species concerned. 

 

The Government Laboratory responds to reports of red tides to identify the cause, if 

samples are submitted or if it is practicable for the Laboratory to collect samples. 

 

On 20th May the sea off Ramsey Beach was observed to be a distinct rich brown colour. 

Four days later algal slicks had developed and for nearly three weeks dense slicks were 

reported along the north-east coast, in particular Ramsey Bay.  These were due to dense 

aggregations of the phytoplankton species Phaeocystis.  Routine monitoring data show 

that this bloom had been building since late-April.  The event followed a prolonged period 

of sunny, warm and calm weather.  By mid-June sea conditions had become less calm 

and the slicks disintegrated. 

Sometimes problems can arise 

associated with bloom dieback, 

such as deoxygenation or 

increased ammonia levels in the 

water, however on this occasion no 

adverse reports were received. At 

the time, however, there were local 

concerns regarding the negative 

impact the event might have had 

on tourism, as it was at the time 

the centenary TT. 

 

Whilst Phaeocystis is not unusual in local waters during the spring, it seldom causes such 

events in Manx waters. In many European waters Phaeocystis red tides are an annual 

Phaeocystis algal bloom 
– Ramsey Bay, end of May 2007 
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occurrence. In Manx waters the last major red tides caused by Phaeocystis were 

observed around 1990. 

 

The most conspicuous and common red tides in local waters are caused by the distinctive 

orange coloured dinoflagellate Noctiluca scintillans.  These non-toxic Noctiluca slicks can 

cause public alarm merely because of the intense colour.  In some years vast slicks are 

observed in the eastern Irish Sea between the Isle of Man and Morecambe and Liverpool 

Bays, though none were reported in 2007.  Noctiluca events tend to occur later in the 

year compared to Phaeocystis events. 

 

Two reports of slicks with descriptions that fitted Noctiluca as the cause were received 

during 2007.  On 18th May local divers observed a slick off ‘The Chickens’, a location 5km 

west of Port Erin.  No sample was submitted and thus no positive identification could be 

made.  Later in the year, in the afternoon of 20th August a member of the public reported 

offshore red/orange slicks heading south to Peel.  There was no sign of red tide slicks 

later that afternoon or the following morning and it was assumed that the freshening 

wind had disintegrated any slicks.  Again no positive identification could be made. 
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Inorganic nutrients 

 

Inorganic nutrients in the sea are the chemicals that plants require in order to grow and 

survive.  All plants including the phytoplankton require soluble forms of nitrogen and 

phosphorus. Diatoms, important members of the phytoplankton community and the usual 

food for zooplankton (microscopic animals) and filter-feeding fish, possess a silicate 

skeleton and thus require soluble silica. 

 

The nutrients considered in this report are soluble silicon as silicic acid (abbreviated Si), 

the dissolved inorganic oxides of nitrogen, expressed as nitrate plus nitrite (abbreviated 

N+N), dissolved available inorganic nitrogen (abbreviated DAIN), being the sum of 

ammonia and N+N, and total inorganic phosphorus present as orthophosphate, 

sometimes known as soluble reactive phosphate (abbreviated P).  Table 4 shows the 

2007 winter maximum nutrient concentrations around the Isle of Man.  
 

Site 
Si 

µM/l 

N+N 

µM/l 

DAIN 

µM/l 

P 

µM/l 

Nitrogen/ 
Phosphorus 

Ratio  
(DAIN: P) 

 Nitrogen/ 
Silica  
Ratio 

(DAIN:Si) 
Cypris 

(Bradda) 7.89  9.02  9.11  0.83  10.98 1.15 

Targets 
(Jurby) 8.27  10.03  10.24  0.88  11.64 1.24 

Ramsey 15.02  21.74  21.90  1.16  18.88 1.46 

Laxey 12.28  18.61  18.65  1.09  17.11 1.52 

The Resa 
(Santon) 7.48  8.61  8.89  0.79  11.25 1.19 

Table 4. Winter nutrient concentrations at coastal sites around the Island in 2007.  
(Si = silicate; N+N = Nitrate plus Nitrite; DAIN = Dissolved Available Inorganic Nitrogen = N+N 
plus ammoniacal nitrogen; N = nitrogen; P = phosphate; µM/l=micromoles per litre) 
 

Whilst these nutrients are essential for marine life, excessive levels are undesirable 

because they can trigger excessive growth of phytoplankton and other algae, with 

undesirable knock-on effects, a process known as eutrophication. 

 

The concentrations of nutrients vary seasonally.  In spring, with increasing sunlight, a 

considerable growth of phytoplankton takes place and depletes the stock of dissolved 

nutrient salts. During the winter phytoplankton growth virtually ceases and organisms die 

and decay, replenishing nutrient levels in the water. Meanwhile, human activity results in 

increased nutrient levels in the marine environment. Major sources are farming (the use of 
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fertiliser together with animal waste causing nutrients to drain from the land via rivers), 

and sewage (regardless of whether treated).  It is relevant to note that the total deposition 

of nutrients into the Irish Sea from the Isle of Man is negligible compared to the UK. 

 

The winter nutrient maximum represents the ’baseline’ for nutrient levels in the sea.  In 

waters around the Isle of Man the winter nutrient maxima usually occur between the end 

of January and mid-March. This was the case in 2007, with other seasonal fluctuations 

and cycles also following the normal pattern as increasing sunlight resulted in an 

acceleration of phytoplankton growth and a depletion of nutrient salts. Levels reached a 

minimum around late spring to early summer and remained low until late summer and 

early autumn when organic decay cycles released nutrient salts back into the water.  The 

results are displayed in Figure 7.  
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Figure 7. Inorganic nutrient cycles in Manx coastal waters during 2007 
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Winter nutrient concentrations observed in Ramsey and Laxey Bays were higher than those 

at Cypris and Targets.  A likely explanation for this is the drainage of nutrients from the land 

via the Sulby and Laxey rivers, the presence of freshwater at these same locations having 

been noted in the salinity data.  The winter peak concentrations of inorganic nutrients at 

Cypris were consistent with the longterm records for that site (shown in figure 8).  
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Figure 8. Winter inorganic nutrient maxima at the Cypris monitoring site from 

1954 to 2007, together with 2007 maxima for the added monitoring sites. 
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From around the 1960s to the 1980s the Cypris data show significant increases in both 

N+N and SRP but not Si concentrations.  Human derived inputs are the most likely cause 

of the increased concentrations of nitrogen and phosphate.  It is widely accepted that 

soluble silica in the marine environment is mainly derived from natural processes.  The 

increases in nitrogen and phosphate coincided with a significant increase in chlorophyll-a, 

an indicator of phytoplankton concentrations, and there were concerns that the central 

Irish Sea was showing early signs of eutrophication.  

 

Since then there has been a decline in the use of phosphate in detergents, and significant 

changes at a major phosphate processing plant at Whitehaven on the Cumbrian coast.  

Meanwhile the dumping of sewage sludge in the north-eastern Irish Sea has ceased.  

Undoubtedly these changes have affected the nutrient concentrations, reflected in the 

data from the Cypris site, currently showing nutrient and chlorophyll-a concentrations to 

be stable.  
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Water quality and eutrophication  

 

"Eutrophication" is the term used to describe the enrichment of water by nutrients, causing 

accelerated growth of algae and other plant life, to produce an undesirable disturbance to 

the balance of organisms present in the water and to the quality of the water concerned.  

In practical terms it is concerned with nutrients arising from human activities. 

 

Within Europe there is much anxiety regarding the quality of marine waters.  This concern 

has led to the development of a number of international agreements and substantial pieces 

of legislation.  These include the OSPAR Commission (administering the 1992 Oslo-Paris 

‘OSPAR’ Convention), the EU’s Water Framework Directive and the UK’s Marine Bill. 

 

The assessment of eutrophication and quality in marine waters is a complex task that 

needs to be exercised with caution.  The Isle of Man currently has no classification 

system for its coastal waters therefore OSPAR Ecological Quality Objectives(EcoQOs) 

have been used as indicators and a convenient means of interpreting the status of Manx 

waters, based on dissolved oxygen, plant nutrients, chlorophyll-a, and phytoplankton 

assemblages.  These EcoQOs are similar to the quality elements used to assess ecological 

status under the Water Framework Directive. 

 

Assessment of the Manx coastal waters on the basis of the sampling detailed in this 

report suggests that they can currently be considered to be of generally good status from 

the perspective of these environmental variables. 
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Conclusion 

 

The marine monitoring programme covers a wide range of parameters that provide 

invaluable data, particularly at this time when changes in the marine environment are 

evident, and which may be associated with climate change.  Key observations are: 

 

Sea surface temperature has risen significantly over the past decade leading to 2007 

having been the warmest on record.  This evidence within the context of the long term 

continuous record is both confirmation of change in the sea that may be the 

consequence of climate change and vital data that is used by the international scientific 

community in its study of climate change and its effects. 

 

The 2007 spring phytoplankton bloom occurred notably early in the first half of April. 

 

Species of phytoplankton capable of causing the build up of toxins in shellfish were 

detected and the information used to trigger appropriate monitoring of shellfish.   A key 

responsible organism on this occasion had only been observed in relatively low 

abundance in Manx waters prior to 2007, below trigger levels. 

 

Red tides were reported on several occasions with a notable ‘event occurring in Ramsey 

Bay.  Whilst the causative organism is relatively common, it is unusual for it to occur in 

such dense aggregations and slicks in Manx waters. 

 

The presence of higher levels of hitherto less common phytoplankton species may be an 

indicator of changing environmental conditions, whether directly due to warmer water or 

indirectly due to other changes in the marine environment brought about by either 

climate change or human activity.  Such changes, if maintained, may have implications 

at least for the fishing industry, and possibly other areas of the marine community.  

 

Other parameters monitored were within ranges normal to the Isle of Man, with 

dissolved oxygen levels remaining excellently high.  The inorganic nutrient and 

chlorophyll levels indicate that Manx coastal waters are of good status and currently are 

not adversely affected by nutrient enrichment, and cannot be considered to be eutrophic 

and from the perspective of the monitored variables. 
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Monitoring of the marine environment not only provides an audit of current water 

quality, but is clearly a vital tool for maintaining awareness and preparedness as 

environmental changes take place, whether or not caused by climate change.  At the 

same time the information is of great value to the scientific community studying 

climate and other environmental change, and their effects.  It is notable that 

continuous long term records such as those currently maintained by the Isle of Man 

are rare.  The work has settled well into the Government Laboratory, from where it is 

expected to continue with periodic reports published on the Laboratory’s website 

(www.gov.im/dlge/enviro/govlabs). 
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