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EXECUTIVE SUMMARY 

Environmental monitoring is 
seminal to environmental policy. 
This is especially true where it 
provides evidence for 
environmental trends and issues. 
Environmental monitoring is also 
fundamental in the management of 
natural resources and also for 
meeting regulatory and statutory 
obligations.  
This report presents results for the 
year 2007 for a suite of physico-
chemical and biological water 
quality variables routinely 
monitored and part of timeseries 
for the coastal and territorial 
waters of the Isle of Man. 
The variables are temperature; 
salinity; dissolved oxygen; 
inorganic nutrients; chlorophyll a; 
phytoplankton. Sea temperature 
has been monitored since 1904 
whilst the other variables have 
been monitored since the mid-
1950s. Until 2006 this monitoring 
was undertaken by the now 
defunct Port Erin Marine 
Laboratory. From 2006 the 
monitoring has been undertaken by 
the Government Laboratory. 
Overall sea temperature during 
2007 was the `warmest on record. 
Ten of the warmest ranked years 
for local sea surface temperature 
have occurred in the in the last 
years. 
Salinity was generally within ranges 
for the timeseries and 
representative for the central Irish 
Sea. 
Dissolved oxygen concentrations 
for 2007 were generally excellent. 
The 2007 spring phytoplankton 
bloom and chlorophyll a maximum 

occured notably early. Otherwise 
concentrations and seasonal 
fluctuations were not unusual and 
within ranges for the timeseries. 
With the exception of Phaeocystis 
and Pseudonitzschia blooms noted 
below phytoplankton counts and 
assemblages were generally not 
unusual compared to previous 
years or the central Irish Sea and 
exhibited the expected seasonal 
cycles. 
Inorganic nutrients exhibited the 
expected seasonal fluctuations and 
cycles and were generally not 
unusual. 
Elevated levels of the potentially 
toxic Pseudonitzschia and 
Dinophysis were observed. 
However shellfish vectored toxins 
had a low impact during 2007. 
Shellfish vectored toxins continue 
to be just one of a number of 
major concerns for the Island’s 
shellfish industry.  
A prolonged period of sunny, warm 
and calm weather during the spring 
was accompanied by red tide slicks 
of the nuisance alga Phaeocystis 
along the north east coasts of the 
Island, especially in Ramsey Bay.  
2007 results are considered using 
Oslo Paris Convention (OSPAR) 
Ecological Quality Objectives 
(EcoQOs) as a convenient means of 
interpreting the status of local 
waters. 
From a cultural eutrophication 
perspective the examined waters 
can be considered of good status 
and the impact from nutrient 
enrichment low. 
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1.0 INTRODUCTION 

In August 2006 the Isle of Man Government Laboratory (GAL) subsumed 

responsibility from the now defunct Port Erin Marine Laboratory (PEML) for 

monitoring an suite of physical, chemical and biological water quality variables in 

Manx coastal waters. The Department of Local Government and the Environment had 

been funding this work at PEML since 1992. This report presents results for the year 

2007. 

Currently one jetty based site at Port Erin and five offshore sites are maintained. The 

positions of the offshore sites are indicated in figure 1. 

The suite of variables routinely monitored in the coastal and territorial waters of the 

Isle of Man are temperature, salinity, dissolved oxygen, dissolved plant 

(phytoplankton) nutrients, phytoplankton chlorophyll a, and phytoplankton 

assemblages including toxic, harmful and nuisance algae. Physico-chemical 

conditions in the marine environment support and are fundamental to its biology. 

The variables can be considered an integrated set relevant to eutrophication, health, 

ecological quality and climate change issues and are components that relate to the 

health and biodiversity of the marine environment. The data also provide an 

empirical overview of the current state and quality of the marine waters surrounding 

the Isle of Man. This surrounding sea of the Isle of Man supports a diverse array of 

marine life and also human activity. 

The coastal waters of Isle of Man are part of the wider Irish Sea; a body of sea it 

shares with the adjacent nations of the United Kingdom and Ireland where and in 

line with the rest of Europe marine strategy and policy are dynamic and developing 

apace. 

The results build on the Isle of Man (marine) environmental timeseries originally 

established by PEML. The timeseries are respected and important in European 

Coastal Waters. They are often the benchmark by which other dataseries are 

compared. The timeseries also represent reference conditions for the Isle of Man and 

wider Irish Sea waters.  

The work goes some way to providing up to date environmental data for the Isle of 

Man and the central Irish Sea. We are currently experiencing a period of great 

rapidity in environmental change. The changes are unlikely to be in isolation but in 
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concert. Whilst data from the past is extremely important, it is essential to include 

continuous and up to date data for models and predictions to remain relevant. 

Longterm marine environmental data such as the Isle of Man timeseries are 

important when discriminating anthropogenic impacts, natural fluctuations and 

global, regional and local environmental change. Because of its association with the 

Isle of Man timeseries the Government Laboratory as part of DLGE is currently a 

partner in the Marine Environmental Change Network (MECN). MECN is a 

collaboration between organisations in England, Scotland, Wales, Isle of Man and 

Northern Ireland collecting long-term timeseries information for marine waters. It is 

coordinated by the Marine Biological Association of the UK (MBA) and is funded by 

the Department of the Environment, Food and Rural Affairs (DEFRA, UK). The goal of 

the network is to use long-term marine environmental data from around the British 

Isles and Ireland to separate natural fluctuations from global, regional and local 

anthropogenic impacts. (www.mba.ac.uk/MECN/) 

The Isle of Man currently has no classification system for coastal waters. In the UK a 

scheme is being developed as part of the Water Framework Directive. The 

assessment of the status in marine waters is a complex task that needs to be 

exercised with caution. In this report OSPAR Ecological Quality Objectives (EcoQOs) 

(OSPAR, 2005a & 2005b) have been used as indicators and a convenient means of 

interpreting the status of local waters and applied to dissolved oxygen, dissolved 

plant (phytoplankton) nutrients, phytoplankton chlorophyll a, and phytoplankton 

assemblages. 

http://www.mba.ac.uk/MECN/
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2.0 HYDROGRAPHY AND NUTRIENTS – 2007 

Metadata for all the monitoring sites, including methods and quality, is reproduced in 

appendix A. 

 2.1 JETTY BASED SITES 

One jetty based site located in Port Erin Bay is currently maintained. The data 

gathered is a continuation of the Port Erin (Marine Laboratory) Breakwater sea 

surface temperature timeseries. From January, 1904 until September 2006 and the 

closure of PEML sea surface temperature (SST) was recorded manually once daily. A 

daily salinity sample was also taken from April 1965 to September 2006. This daily 

manual sampling was no longer practical with the closure of PEML and the transfer 

of the monitoring to the Government Analyst’s Laboratory in Douglas  

Since October 2006 VEMCO Minilog (temperature) data loggers have been deployed 

in the vicinity of Port Erin Lifeboat slip and have proved entirely successful. Loggers 

are exchanged on an approximately monthly basis and calibrated within the 

Laboratory both pre- and post-deployment against UKAS calibrated thermometers. 

Downloaded data is averaged to give daily SST data. These electronic data are 

comparable to discrete manual field data. 

Salinity loggers, usually CTD devices, are unfortunately very susceptible to fouling 

and thus far suitable loggers that record salinity data of a satisfactory quality have 

not been sourced. Currently field samples for salinity are taken when the 

temperature loggers are exchanged, that is on an approximately monthly basis. 

2.1.1 Port Erin Bay; sea surface temperature (SST) 

SST in Port Erin Bay followed the expected seasonal cycles during 2007. The coastal 

waters surrounding the Isle of Man are usually at their coolest around end-

February/beginning-March and at their warmest around end-August/beginning-

September. Daily SST and averaged monthly data for 2007 recorded in Port Erin Bay 

are presented in figures 2 a & b. 

The annual mean SST for 2007 was 11.7 oC. The coolest month was March (average 

8.4oC); the coolest recorded daily SST was 9th February (7.6 oC). The warmest month 

was August (average 15.3 oC); the warmest recorded daily SST was 6th September 

(15.9 oC). 
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2007 ranked as the warmest on record for local SST. March (average 8.4 oC), April 

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

and May for the timeseries and thus spring 2007 was the warmest for the time 

series. 

Local data from the Meteorological Office at Ronaldsway show that, notwithstanding 

the poor summer, on the Isle of Man 2007 ranked as the warmest on record (1947 

to date). Despite earlier forecasts, the UK average temperature for 2007 did not 

exceed the 1998 record. 

Differentials or anomalies of annual mean SST in Port Erin Bay, 1904 – 2007 with 

reference to the 1904 to 2003 mean, are presented in figure 3. Although there is 

pronounced interannual variability an overall increase in the region of 1 oC or greater 

is indicated for the 104 year timeseries. Most of this increase has occurred in since 

the mid-1990s with ten of the warmest ranked years for local sea surface 

temperature occurring in last decade 1998 to 2007. This local increase in SST 

strongly reflects increasing global temperatures.  

2.1.2 Port Erin Bay; salinity 

Data from previous years indicate that salinity data from the offshore Cypris station 

are in line with those for Port Erin Bay. Salinity data for Port Erin Bay together with 

those for Cypris (section 2.2.1) are presented in figure 4. Data from previous years 

also suggest that in contrast to SST a seasonal cycle for local salinity is a not readily 

discernible. Daily data for Port Erin Bay are only available to end-February (section 

2.1). These limited data for 2007 indicate that salinity was overall just slightly below 

the longterm grand mean of daily salinity, 34.176 for all years 1966-2006. 

2.2 OFFSHORE STATIONS 

With the assistance off the 

Department of Agriculture, Fisheries 

and Forestry’s fishery patrol vessel 

FPV Barrule five offshore stations 

are currently maintained. The 

positions of these sites are indicated 

in figure 1. 

The Cypris Station is located 
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approximately 5 km west of Port Erin Bay. Monitoring at the Cypris was initiated in 

1954 by Mr D.J. Slinn of the Port Erin Marine Biological Station. Cypris is situated in 

the area of the Bradda Offshore scallop grounds, area IS 14. In the 1950s Port Erin 

was the base for one of the biggest scallop fisheries in the British Isles and one of 

the original and important objectives for monitoring at Cypris was to provide data 

enabling a basic understanding of local hydrography and water quality for the local 

scallop grounds. John Slinn retired in 1991 but monitoring at Cypris has continued to 

the present day. 

The Cypris timeseries is the only longterm nutrient timeseries for the Irish Sea and is 

amongst the most important for European coastal waters. It is the only means by 

which changes in the nutrient status of the Irish Sea have been identified. 

When responsibility for monitoring was transferred from PEML to GAL monitoring 

was commenced at three further sites:- Targets off Jurby in area IS 09; Ramsey Bay 

in area IS 10; Laxey Bay in area IS 15. Monitoring was also recommenced at The 

Resa, also known as Bayrnagh, site which is off Santon Head in area IS 14. This fifth 

site was monitored by PEML from 1994 to 2003. Data from these further sites will 

enable a greater understanding of local hydrography and water quality for the local 

scallop grounds and also allow Manx waters to be placed into a wider Irish Sea 

context. 

A combination of adverse weather conditions and boat availability means that 

sampling realistically takes place around 12 times per year. Where practicable 

shellfish samples are taken for analysis for shellfish vectored algal toxins at the same 

time as water samples. Water samples are taken from the surface and near sea-bed 

for nutrients, salinity, phytoplankton and oxygen, and surface only for chlorophyll a. 

Temperature is recorded at surface, 5 m, 10 m, 20 m and 37 m depths 

  2.2.1 Offshore sites; sea temperature and salinity 

Temperature and salinity data for the five offshore sites are presented in figures 5, 6 

and 7. Surface temperature and salinity data for the offshore Cypris site and the jetty 

based Port Erin Bay site are comparable. These two timeseries are also established, 

well respected and widely reported and for this report Port Erin Bay data have been 

used as a comparison. 

With the exception of Ramsey Bay, SST followed the expected seasonal cycles (figure 

5) and salinity (figure 6) broadly reflected that recorded for Port Erin Bay. There was 
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some evidence of comparatively lower winter temperatures, fresher surface waters 

and haline stratification in Ramsey Bay, undoubtedly influenced by freshwater inputs 

from the Sulby River, the largest Manx river, tidal conditions and currents at the time 

of sampling. Surface waters in Laxey Bay at this time were also comparatively 

fresher undoubtedly due to the close proximity and influence of the Laxey River. It 

should be noted that the monitoring site at Laxey is further inshore compared to the 

other sites. As in previous years little in the way of haline stratification could be 

perceived at Cypris, off Bradda, or at the more recent sites at Targets, Laxey or off 

Santon Head. 

On the west side of the Island, thermal stratification (figure 7) of the water column 

with near-bed waters being >0.7oC cooler than near-surface waters was evident at 

Cypris from late-April to mid-August. Maximum stratification was observed during 

May and was in the region of 2.5 oC. This spring/summer thermal stratification of the 

water column is not unusual at Cypris and the thermal gradient is usually small, 

rarely exceeding 3.0 oC, and relatively weak compared to the much deeper waters of 

the western Irish Sea trench. North of Bradda thermal stratification of the water 

column at the Targets was in evidence only during May and with a maximum 

gradient of 1.5 oC. 

In the shallower waters to the east of the Island in the waters of Ramsey Bay, Laxey 

Bay and The Resa off Santon Head there was little evidence of spring/summer 

thermal stratification. 

2.2.2 Offshore sites; dissolved oxygen 

Absolute dissolved oxygen (DO) values for 2007 are presented in figure 8 and were 

> 7.5 µgL-1 in both near- surface and – bed waters at all sites on all sampling 

occasions and waters can be considered to be of good status. (see section 4) 

The solubility of DO in seawater is a function of temperature and salinity and DO 

saturation is calculated using absolute DO and temperature and salinity values. DO 

saturation, presented in figure 9, at the five sites during 2007 was generally excellent 

and 90% or on all occasions. 

DO supersaturation (greater than 100% saturation) in surface waters during the 

summer was noted for all five sites. Supersaturation in this case is natural and a 

result of algal (phytoplankton) photosynthetic activity and growth. This seasonal 

pattern of DO supersaturation in surface waters can broadly reflect that of 
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phytoplankton chlorophyll a production this being an index of phytoplankton 

biomass. The coupling of DO 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 (figure 9). 

Although not usually observed in Manx coastal waters this seasonal supersaturation 

and algal growth can in other areas be followed by oxygen deficiency in the water 

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

2.2.3 Offshore sites; (phytoplankton) chlorophyll a  

Chlorophyll a concentrations, an index of phytoplankton biomass, for the year 2007 

and presented in figure 9 were not unusual and within ranges for the Cypris 

timeseries (figure 10). As in previous years levels of chlorophyll during 2007 offered 

no evidence for eutrophication in Manx coastal waters. (see section 4) 

The vernal phytoplankton bloom peak, with the exception of the Targets, was 

observed to have occurred by mid-April. This was notably early and was undoubtedly 

fuelled by the prolonged period of sunlight and warm, calm weather experienced 

around this time. At Cypris the vernal chlorophyll (phytoplankton) peak is more 

usually observed around mid- to late-May. 

Peak chlorophyll a concentrations were: Cypris - 4.5 µgL-1 (mid-April); Targets - 2.8 

µgL-1 (beg-July); Ramsey – 6.8 µgL-1 (mid-April); Laxey – 6.4 µgL-1 (mid-April); The 

Resa – 6.1µgL-1 (mid-April). April to August mean concentrations were: Cypris – 1.8 

µgL-1; Targets – 1.6 µgL-1; Ramsey – 2.5 µgL-1; Laxey – 2.0 µgL-1; The Resa – 2.2 

µgL-1. 

Late summer chlorophyll peaks fuelled by the onset of late-summer nutrient 

regeneration in the water column were noted for Ramsey Bay and The Resa off 

Santon Head. Such late summer/early-autumn phytoplankton blooms have been 

noted, though not annually, at Cypris and are not considered unusual. When late 

summer blooms do occur they are generally smaller than the main spring blooms. 

Although figures 9 and 10 do seem to indicate some overall spatial variation for 

(phytoplankton) chlorophyll production, with production being slightly greater in the 

shallower waters to the east of the Island, it should be remembered that there is just 

one years data for three of the sites and that the weather conditions of spring 2007 

were unusual. 
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At end-September in waters taken from The Resa site off Santon Head a bloom (12 

x103 cells L-1 and 75% of the phytoplankton community) of the dinoflagellate 

Prorocentrum gracile was observed. In samples taken on the same date from Laxey 

Bay, Ramsey Bay, the Targets off Jurby and the Cypris site off Bradda Head P. 

gracile respectively formed 21%, 12%, 11% and 0% of the phytoplankton 

communities. Overall phytoplankton assemblages throughout the year were generally 

dominated by diatoms, with dinoflagellates rarely forming more than 10% of the 

phytoplankton community, even during the summer and autumn when nutrient levels 

approached detection limits. 

At Cypris, off Bradda Head to the south west of the Island, during mid-April and 

around the time of the chlorophyll maximum, surface phytoplankton assemblages 

were dominated by the diatom taxa Thalassiosira (62%), Skeletonema costatum 

(22%), the potentially toxic Pseudonitzschia (6%), Leptocylindrus (4%) and 

hyalochaete Chaetoceros (2%).  

At the Targets, off Jurby to the north west of the Island, during mid-April surface 

phytoplankton assemblages were dominated by the diatom taxa Thalassiosira (49%), 

Skeletonema costatum (30%), the potentially toxic Pseudonitzschia (11%), Nitzschia 

closterium (4%) and Paralia sulcata (2%). At the time of the observed chlorophyll 

maximum at the beginning of July phytoplankton assemblages were dominated by 

the diatom taxa hyalochaete Chaetoceros (51%), (longform) Rhizosolenia (11%), 

Pseudonitzschia (13%), Thalassiosira (8%) and Leptocylindrus (7%). 

In Ramsey Bay to the north east of the Island, during mid-April and around the time 

of the chlorophyll maximum, surface phytoplankton assemblages were dominated by 

the diatom taxa Thalassiosira (51%), hyalochaete Chaetoceros (37%), Skeletonema 

costatum (6%), (longform) Rhizosolenia (4%), Guinardia delicatula (3%) and 

Pseudonitzschia (2%). 

In Laxey Bay to the east of the Island, during mid-April and around the time of the 

chlorophyll maximum, surface phytoplankton assemblages were dominated by the 

diatom taxa hyalochaete Chaetoceros (58%), Thalassiosira (28%), Guinardia 

delicatula (3%), Nitzschia closterium (1%) and Pseudonitzschia (1%). 

At The Resa, off Santon Head to the south east of the Island, during mid-April and 

around the time of the chlorophyll maximum, surface phytoplankton assemblages 

were dominated by the diatom taxa Thalassiosira (58%), hyalochaete Chaetoceros 
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(28%), Guinardia delicatula (2%), Pseudonitzschia (1%) and Phaeoceros 

Chaetoceros (1%). 

Colonies of the nuisance marine haptophyte Phaeocystis were conspicuous in the 

waters around the Island from April to eary June as were the potentially toxic 

diatoms Pseudonitzschia. Potentially toxic dinoflagellates of the genus Dinophysis 

were observed in the water column from mid-April to August. Nuisance and toxic 

phytoplankton are discussed further in section 3.  

2.2.4 Offshore sites; inorganic nutrients 

Winter inorganic nutrient concentrations are the criteria used to assess waters from 

an eutrophication perspective. EU and OSPAR definitions of eutrophication refer 

specifically to the compounds of nitrogen and phosphorus of anthropogenic origin. 

Nutrient salt concentrations are at a maximum in winter and winter inorganic 

nutrient data represents the basal or resting state when biological processes have 

come to a halt and the regeneration of the nutrients is complete. 

For this report the inorganic nutrients are considered to be the dissolved inorganic 

salts of nitrogen, as total oxidised nitrogen or nitrate plus nitrite (N+N), phosphorus 

as orthophosphate or soluble reactive phosphate (SRP), and silicon as silicic acid (Si). 

Nitrogen in nutrient ratios is generally reported as DAIN (Dissolved Available 

Inorganic Nitrogen) and is the sum concentration of ammonia, nitrate and nitrate. 

Concentrations of ammoniacal-nitrogen are generally low in the examined waters 

and in the main <1µM or less than 10% of the Cypris winter inorganic nitrogen pool. 

Observed winter inorganic nutrient maxima for 2007 and presented in table 3.1. 

Winter concentrations of inorganic nutrients at Cypris off Bradda, Targets off Jurby 

and The Resa off Santon Head were consistent with those recorded at Cypris for 

recent years. (figure 11) 

Winter nutrient concentrations observed in Ramsey and Laxey Bays were 

comparatively higher. At this time fresher salinity attributable to inputs from the 

Sulby and Laxey rivers were observed in surface waters for these sites. (see section 

2.2.1). Freshwater riverine inputs transfer inorganic nutrients to the coastal 

environment and periods of intense rainfall have the potential to considerably 

increase this transfer. It is worth noting that inputs to the Irish Sea by Manx rivers 

are negligible when compared to the large rivers of the UK. 

 



 

 10

Site Winter 

maximum 

– Si 

Winter 

maximum 

– N+N 

Winter 

maximum 

- DAIN 

Winter 

maximum 

- P 

N:P ratio 

(DAIN:SRP) 

N:Si 

(DAIN:Si) 

Cypris 

(Bradda) 

7.89 µM 9.02 µM 9.11 µM 0.83 µM 10.98 1.15 

Targets 

(Jurby) 

8.27 µM 10.03 µM 10.24 µM 0.88 µM 11.64 1.24 

Ramsey 15.02 µM 21.74 µM 21.90 µM 1.16 µM 18.88 1.46 

Laxey 12.28 µM 18.61 µM 18.65 µM 1.09 µM 17.11 1.52 

The Resa 

(Santon) 

7.48 µM 8.61 µM 8.89 µM 0.79 µM 11.25 1.19 

Table 3.1. Winter nutrient concentrations at coastal sites around the Island during 2007. 

During 2007 inorganic nutrients (figures 12 a, b and c) exhibited the expected 

seasonal fluctuations and cycles and were not unusual. During spring, with 

increasing insolation and phytoplankton growth, stocks of nutrient salts were 

depleted rapidly, reaching a minimum around late spring to early summer. Levels 

remained low until late summer and early autumn when organic decay cycles 

regenerated nutrient salts to the water column. 

3.0 TOXIC AND NUISANCE PHYTOPLANKTON (ALGAE) -2007 

 4.1 INTRODUCTION 

Phytoplankton is the base of the marine food web on which all else depends and is 

thus essential to the health of the sea. 

It should be emphasised that most species of this algal group are not harmful and 

are not associated with toxin production. Nevertheless, certain marine algae are 

known to produce toxins harmful to humans that can be vectored into the human 

food chain by filter feeding bivalve molluscs such as mussels and scallops. Toxin 

producing algae producing shellfish vectored toxins occur in coastal waters 

worldwide and in this the Isle of Man is no exception. This production of algal toxins 

is a natural occurrence and by no means a recent phenomenon. 

Other phytoplankton species do not produce toxins harmful to humans but in ideal 

conditions can bloom producing dense and vast aggregations and slicks causing 

harmful algal events or ‘redtides’ that can be aesthetically extremely unpleasant and 
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may also cause fish kills. 

A monitoring programme for algal biotoxins is a requirement of the Shellfish Hygiene 

Directive amendment 91/492/EEC. This legislation requires EU member states to 

monitor for the possible presence of toxin producing phytoplankton in production and 

relaying areas and biotoxins in live molluscs. The Isle of Man although not an EU 

member state does export shellfish to the EU and thus is required to comply with the 

legislation. Marine phytoplankton is also specifically mentioned as part of the revised 

Bathing Water Quality Directive 2006/7/EC. 

GAL monitors Manx coastal waters for algae known to be associated with shellfish 

vectored toxins. During the main phytoplankton production season, usually from end-

March to early-October monthly algal reports are routinely issued to (DLGE) 

Environmental Health, Fisheries (DAFF) and other interested parties  

EU directive 97/61/EC and amendment 91/492/EEC also requires live bivalve 

molluscs to be routinely monitored for the presence of ASP (amnesic shellfish 

poisoning) toxins. GAL and the Environmental Health Food Safety Unit routinely 

monitor samples of scallops from Manx coastal waters for the presence of domoic 

acid (DA), the causative agent of ASP. The open season for Pecten maxmus or king 

scallops is 1st November to 31st May. During this open season both whole and 

shucked samples of P. maximus are monitored for DA. From 1st June to 31st October 

Aequipecten opercularis (recent synonym Chlamys opercularis), queen scallops or 

‘queenies’, which have no close season are monitored for DA. 

3.2 ALGAE ASSOCIATED WITH SHELLFISH VECTORED TOXINS 

A table summarising 2007 counts of algae with the potential to produce shellfish 

vectored toxins is presented in appendix B. Organisms associated with Paralytic 

Shellfish Poisoning (PSP) are to date rarely observed in local waters and PSP toxins 

at very low levels have been detected in shellfish taken from Manx waters only on 

one occasion in 2002. PSP and the associated organisms although monitored are not 

considered further in this report. 

  3.2.1 Pseudonitzschia species (associated with ASP) 

Pseudonitzschia are diatoms and the genus is represented by about twenty species 

of which at least nine species are associated with DA, the causative agent of ASP. 

Pseudonitzschia found in European waters include all of the known DA producers. 
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The warning threshold of organisms in the water column to trigger extra shellfish 

flesh testing for DA intoxication in shellfish for England, Wales and Scotland is 

150000 grouped Pseudonitzschia cells per litre of seawater (eg  Kelly & Fraser, 1999 

also Higman and Morris, 1999). Ireland suggests that a trigger level of 50000 

grouped Pseudonitzschia cells per litre is more appropriate. 

Pseudonitzschia, the genus of algae associated with DA production, are ubiquitous 

throughout the Irish Sea especially during spring and summer. At GAL 

Pseudonitzschia are separated into two groups according to size; the P. delicatissima 

group, <3µm in width and the P. seriata group, >3µm in width. The former tend to 

more dominant early in the season whilst the latter tend to be more prevalent later 

in the season. 

During 2007 Pseudonitzschia blooms with cell counts >50000 cells per litre were 

observed during early May in samples taken from Bradda and Targets to the west of 

the Island and Laxey and Santon to the east of the Island. High counts persisted 

until July. The maximum concentration observed was 465860 cells per litre. The P. 

delicatissima group formed >85% of the phytoplankton during this time. Until 2007 it 

has been unusual to observe Pseudonitzschia blooms with cell counts above trigger 

levels in Manx waters. 

Whole King Scallops, Pecten maximus, taken during July and post Pseudonitzschia 

bloom, to the west of the Island from Bradda and Targets, exceeded the EU 

mandatory threshold of 20 µg L-1. Samples of P. maximus taken at the same time 

from Ramsey and Laxey, to the east of the Island showed little evidence of DA 

intoxication.  At this time it was the close season for P. maximus, 1 June to 31 

October, and only Queen Scallops, Aequipecten opercularis, were being gathered. By 

the beginning of the open season for P. maximus, DA intoxication had fallen below 

EU mandatory thresholds. 

Although DA intoxication of A. opercularis was low to negligible throughout 2007 a 

small increase in DA concentration, <2 µgL-1, was noted during July to early-August 

and post Pseudonitzschia bloom. 

It has been noted in previous years and reports that locally gathered A. opercularis 

remain relatively unaffected by DA intoxication and that P. maximus gathered from 

beds to the west of the Island seem more vulnerable to DA intoxication compared to 

those gathered from beds to the east of the Island. 
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3.2.2 Dinophysis species (associated with DSP) 

The genus Dinophysis consists of around 200 species and the International 

Oceanographic Commission (2004) list 11 species that are associated with the 

production of okadaic acid (OA) and Dinophysis toxins (DTXs) or Diarrhoetic Shellfish 

Poisoning (DSP) shellfish vectored toxins. The warning threshold of organisms in the 

water column to trigger extra shellfish flesh testing for DSP intoxication in shellfish 

for England, Wales, Scotland and also Ireland is 100 cells per litre of Dinophysis 

species associated with DSP toxins. 

In local waters three Dinophysis spp. associated with DSP toxins are routinely 

observed from late–spring to autumn. Most commonly observed are Dinophysis 

acuminata and D. acuta with D. norvegica being observed less frequently. Dinophysis 

rotundata is observed but rarely. 

During 2007 Dinophysis species, in the main D. acuminata, were first observed in the 

water column during the 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 concentration was 300 cells per litre. 

No incidences of DSP intoxication in locally caught scallops were reported during 

2007. DSP events in Manx coastal waters whilst not annual occurrences are not 

unusual and generally are short lived; depuration seems to be relatively rapid. DSP 

events tend to occur during the close season for P. maximus and in the main the 

affected organisms are A. opercularis.  

3.3 NUISANCE ALGAE AND ALGAE ASSOCIATED WITH ‘RED TIDES’ 

Dense slicks or aggregations of the 

marine haptophyte Phaeocystis were 

reported along the north-east coast 

in Ramsey Bay from 24th May to 12th 

June. Routine monitoring data show 

that this bloom had been building 

since late-April. Although no slicks 

were apparent on 20th May, the sea 

off Ramsey beach was observed to 

be a rich brown colour. The event followed a prolonged period of sunny, warm and 

Phaocystis bloom; Queen’s Pier, Ramsey, 
24 May 2007. 
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calm weather. (see also sections 2.1.1 and 2.2.3) By mid-June sea conditions 

became less calm and the slicks disintegrated. No adverse reports of problems 

associated with bloom dieback such as deoxygenation or increased ammonia levels in 

the water column were received. 

Species of Phaeocystis may exist as single cells or gelatinous colonies and are 

regarded as nuisance algae. In suitable conditions Phaeocystis can ‘bloom’ very 

rapidly sometimes resulting in huge masses of foam being observed on shores and 

beaches and events may have common names such as slurry water or baccy juice. 

The blooms are unsightly and can have an obnoxious odour. Phaeocystis is not toxic 

but can produce acrylic acid, dimethyl sulphide and mucilage. This mucilage may 

clog the gills of finfish and shellfish. Fishnets may also become clogged. 

Although an annual event in many European waters Phaeocystis events in Manx 

waters whilst not unknown are uncommon. Prior to 2007 major Phaeocystis red tides 

in Manx waters were last observed around 1992. 

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

coloured heterotrophic dinoflagellate Noctiluca scintillans and in some years, though 

not 2007, vast slicks are observed in the eastern Irish Sea between the Isle of Man 

and Morecambe and Liverpool Bays. Noctiluca events tend to occur later in the year 

compared to Phaeocystis events. 

Just two unconfirmed reports of Noctiluca slicks were received during 2007. On 18th 

May local divers observed a slick off the Chickens, 5km west of Port Erin. No sample 

was submitted and thus no positive identification could be made. 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. 

 

4.0 ASSESSMENT OF QUALITY AND TROPHIC STATUS IN MARINE 
WATERS –  

The Isle of Man currently has no classification system for coastal waters and the 

assessment of the status in marine waters is a complex task that needs to be 

exercised with caution. In the UK a scheme is being developed as part of the Water 

Framework Directive. 
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As with results for 2005 and 2006 OSPAR Ecological Quality Objectives (EcoQOs) 

(OSPAR, 2005a & 2005b) have been used as indicators and a convenient means of 

interpreting the status of local waters and applied to dissolved oxygen, dissolved 

plant (phytoplankton) nutrients, phytoplankton chlorophyll a, and phytoplankton 

assemblages. 

These EcoQOs are eutrophication objectives and are similar to the use of biological, 

physico-chemical and hydromorphological quality elements to assess the ecological 

status under the Water Framework Directive which rationalises and updates existing 

water legislation and relates to the effects of all human pressures. 

OSPAR has the key aim of achieving “a healthy marine environment where 

eutrophication does not occur” by 2010. The Water Framework Directive has the key 

aim of achieving at least good ecological status for all waters, including transitional 

and coastal waters by 2015. (OSPAR Commission, 2005a) 

The UK Comprehensive Studies Task Team (CSST, 1997) also set out guidelines for 

coastal waters and these have also been referred to where relevant. 

• The EcoQO for dissolved oxygen deficiency suggests that “oxygen 

concentration, decreased as an indirect effect of nutrient enrichment should remain 

above region-specific oxygen deficiency levels, ranging from 4-6 mg oxygen per 

litre.” And “There should be no kills in benthic animal species as a result of oxygen 

deficiency……” 

During 2007 absolute DO concentrations in monitored waters were >7.7 mgL-1 on all 

sampling occasions. In Manx territorial waters there were no recorded occurrences of 

fish kills as a result of oxygen deficiency or for any other reason. The coastal waters 

around the Isle of Man cannot be considered to be oxygen deficient and can be 

considered to be of good status. 

• The EcoQO for phytoplankton chlorophyll a states “that elevated maximum 

and mean levels during the growing season should remain below elevated levels 

defined as concentrations >50% above the spatial (offshore) and/or historical 

background concentration”. 

CSST guidelines suggest a region to be considered eutrophic if summer chlorophyll a 

concentrations regularly exceed 10 µgL-1.  

During 2007 chlorophyll a levels in monitored waters were <7 µgL-1 on all sampling 
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occasions and did not exceed this CSST threshold and Isle of Man coastal waters can 

be considered to be of good status and the impact from nutrient enrichment low. 

• The EcoQO for phytoplankton states: “Region/area-specific phytoplankton 

indicator species should remain below respective nuisance and/or toxic elevated 

levels (and increased duration).” And “There should be no kills in benthic animal 

species as a result of oxygen deficiency or toxic phytoplankton species.” 

During 2007 there were no recorded incidences of fish kills as a result of oxygen 

deficiency or toxic phytoplankton species in Manx territorial waters. 

As in previous years algae with the potential to produce toxins were observed above 

threshold levels during 2007 but it did not become necessary to close any shellfish 

beds because of shellfish intoxication. 

Phytoplankton timeseries for Isle of Man territorial waters and the Irish Sea in 

general cover <15 years and currently there is little or no evidence of increasing 

trends in the occurrence of toxin producing algae, the closure of shellfish beds or 

harmful/nuisance algal blooms in the coastal waters surrounding the Isle of Man. 

• The EcoQO for winter nutrient concentrations states “winter DIN and/or DIP 

should remain below elevated levels defined as concentrations >50% above salinity 

related and/or natural background concentrations”. 

CSST guidelines suggest that coastal waters are adversely influenced by 

anthropogenic nutrient inputs if winter concentrations of dissolved available inorganic 

nitrogen (DAIN) are >12 µM in the presence of >0.2 µM of dissolved available 

inorganic phosphorus (DAIP). 

OSPAR (2002) and also the Environment Agency (UK) in their Technical Assessment 

Method for nutrient enrichment pressure in coastal waters suggest an area specific 

threshold background concentration of 12 µM winter DAIN for the Irish Sea as 

indicative  of exposure pressure to DAIN. 

During 2007 coastal waters of the Isle of Man not affected by freshwater influence 

met all of the above criteria. 

A winter molar ration of N:Si > 2 was suggested to be indicative of hypernutrified 

waters by the National Rivers Authority now the Environment Agency (UK) (NRA, 

1996). 

This criterion indicates that although transiently influenced by freshwater pulses of 
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inorganic nutrients the waters of Ramsey and Laxey Bays are not hypernutrified. 

Overall Isle of Man coastal waters are not adversely nitrogen or phosphorus enriched 

or detrimentally influenced by anthropogenic nutrient inputs. 
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External data requests 2007 

January - Ronaldsway Meteorological Office (Department of Transport (DoT)); Coastal 
Temperature Network (Centre for Environment, Fisheries and Agriculture Science (Cefas)) 

February – Ronaldsway Meteorological Office (Department of Transport (DoT)) 

March – Ronaldsway Meteorological Office (Department of Transport (DoT)) 

April – Ronaldsway Meteorological Office (Department of Transport (DoT)); Paul Gregory 
Butler (University of Wales) 

May – Ronaldsway Meteorological Office (Department of Transport (DoT)); Dr Samuel 
Shephard (University of Wales and Department of Agriculture, Fisheries and Forestry (DAFF)) 

June – Ronaldsway Meteorological Office (Department of Transport (DoT)); Dr N. Penny 
Holliday (National Oceanography Centre, Southampton); Kirsty Pendlebury (University of 
Reading) 

July – Ronaldsway Meteorological Office (Department of Transport (DoT)); Dr Tara Marshall 
(University of Aberdeen); Robin Mathews (Department of Local Government and the 
Environment (DLGE)) 

August - Ronaldsway Meteorological Office (Department of Transport (DoT)); Claire Scannel 
(Dwr Cymru Welsh Water); Ian Codling (Water Research Centre (WRc)); Dr Samuel Shephard 
(University of Wales and Department of Agriculture, Fisheries and Forestry (DAFF)) 

September – Ronaldsway Meteorological Office (Department of Transport (DoT)); Jackie 
Hall (Manx Basking Shark Watch); Dr Eileen Bresnan (Fisheries Research Services, 
Aberdeen); Dr Elizabeth Turrell (Fisheries Research Services, Aberdeen); Dr Brian Egan 
(MBCC Environmental Services, Bangor, Wales) 

October - Ronaldsway Meteorological Office (Department of Transport (DoT)); 
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November - Ronaldsway Meteorological Office (Department of Transport (DoT)); Dr Stephen 
Jeffcoate (Manx Wildlife Trust); Paul Gregory Butler (University of Wales) 

December - Ronaldsway Meteorological Office (Department of Transport (DoT)) 

 

External (peer reviewed) publications using Isle of Man longterm monitoring data 

Gowen, R.J., Tett, P., Kennington, K., Mills, D.K., Shammon, T.M., Stewart, B.M., 
Greenwood, N., Flannagan, C., Devlin, D., & Wither, A. (2008) The Irish Sea: Is it Eutrophic? 
Estuarine and Coastal Shelf Science 76:239-254 

Holliday, P.N., Hughes, S.L., Shammon, T.M., Sherwin, T. (2008) MCCIP Annual Report 
Card 2007-2008 Scientific Review – Salinity. Marine Climate Change Impacts Partnership. 
www.mccip.org.uk/arc  
 
 
 
 
 
 
Theresa M. Shammon 
Marine Scientific Officer 
June 2008 

http://www.mccip.org.uk/arc
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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.  
 
 
Site positions: 

Station Location SERAD box Latitude - N Longitude - W 
Cypris off Bradda IS 14 (W of IoM) 54 05.50 004 50.00 
Targets off Jurby IS 09 54 21.50 004 38.00 
Ramsey Ramsey Bay IS 10 54 20.47 004 17.47 
Laxey Laxey Bay IS 15 54 12.00 004 23.00 
The Resa off Santon IS 14/15 (E of IoM) 54 05.00 004 30.00 

 

-5.5 -5.0 -4.5 -4.0 -3.5

-5.5 -5.0 -4.5 -4.0 -3.5

53.75

54.00

54.25

54.50

54.75

53.75

54.00

54.25

54.50

54.75

Targets

Cypris (Bradda)

Ramsey

Laxey

The Resa (Santon)

IS 09 IS 10

IS 14 IS 15

IS 21 IS 22



 

 21

 
 
Figure 2a. Averaged daily sea temperatures for 2007 recorded at Port Erin. 
 
 
 
 
 
 

 
 
Figure 2b. Monthly mean sea temperatures for 2007 recorded at Port Erin together 
with 100 year grand means 1904 to 2003 inclusive. 
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Figure 3. Differentials or anomalies of annual mean sea temperature recorded in 
Port Erin Bay with reference to the 1904 – 2003 mean. 
 
 
 
 
 
 
 
 

 
 
 
Figure 4. Salinity during 2007 in Port Erin Bay and at the offshore Cypris site 5 km 
west of Port Erin. (Dashed blue line indicates 1966 to 2006 grand mean of daily 
salinity.) 
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Figure 5. 2007 sea temperature in offshore Isle of Man coastal waters with 
reference to daily sea temperature recorded at Port Erin.  
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Figure 6. 2007 salinity in offshore Isle of Man coastal waters with reference to 
salinity recorded at Port Erin. 
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Figure 7. Near-surface and near bed sea temperature in Isle of Man coastal waters 
during 2007. 
 
 
 
 
 
 
 



 

 25

01-Jan-07 01-May-07 01-Sep-07

8.0 mgL-1

9.0 mgL-1

10.0 mgL-1

01-Jan-07 01-May-07 01-Sep-07

8.0 mgL-1

9.0 mgL-1

10.0 mgL-1

dissolved oxyged - absolute
surface
near-bed

01-Jan-07 01-May-07 01-Sep-07

8.0 mgL-1

9.0 mgL-1

10.0 mgL-1

01-Jan-07 01-May-07 01-Sep-07

8.0 mgL-1

9.0 mgL-1

10.0 mgL-1

01-Jan-07 01-May-07 01-Sep-07

8.0 mgL-1

9.0 mgL-1

10.0 mgL-1

Cypris

Ramsey

Laxey

The Resa

Targets

 
 
 
Figure 8. Near-surface and near bed absolute dissolved oxygen concentration in Isle 
of Man coastal waters during 2007. 
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Figure 9. Near-surface and near bed dissolved oxygen saturation and chlorophyll 
concentration in Isle of Man coastal waters during 2007. 
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Figure 10. Chlorophyll a concentration in Isle of Man coastal waters during 2007 
and compared with Cypris longterm data. 
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Figure 11. Winter inorganic nutrient maxima in Isle of Man coastal waters during 
2007 and compared with Cypris longterm data. 
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Figure 12a. Inorganic phosphate cycles in Isle of Man coastal waters during 2007. 
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Figure 12b. Inorganic silicate cycles in Isle of Man coastal waters during 2007. 
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Figure 12c. Inorganic nitrogen (nitrate + nitrite) cycles in Isle of Man coastal waters 
during 2007. 
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ISLE OF MAN LONGTERM ENVIRONMENTAL TIMESERIES: metadata 
and general background information. 

The timeseries are continuous and ongoing and were initiated at Port Erin Marine 
Laboratory formerly (Port Erin Marine Biological Station), University of Liverpool. 
Since the closure of Port Erin Marine Laboratory during 2006 the continuation of the 
dataseries has been undertaken by the Government Laboratory, Department of Local 
Government and the Environment of the Isle of Man Government. 

The current data collector and principal investigator is: 

(Ms) Theresa M. Shammon MSc CChem MRSC 
Scientific Officer – Marine Science 
Government Laboratory 
Department of Local Government and the Environment 
Ballakermeen Road 
Douglas 
Isle of Man 
IM1 4BR 

Email: Theresa.Shammon@lab.dlge.gov.im 

Telephone: +44 (0)1624 642250 

 

 

1. PORT ERIN BREAKWATER 
Location: Port Erin, Isle of Man. 54 05.113(N), 04 46.083(W) 

Variables: Surface sea temperature and salinity. 

Frequency: Daily 

Initiated: 1 January 1904 

Data collected by: 1904 to 2006 - Port Erin Marine Laboratory (University of 
Liverpool); 2006 to date - The Government Laboratory, Department of Local 
Government and the Environment, Isle of Man Government. From 1992 to 2006 work 
was funded at Port Erin Marine Laboratory by the Department of Local Government 
and the Environment, Isle of Man Government. 

Methods: Temperature, Meteorological Office issue thermometer from mid-1900s to 
2006; Salinity, titration against silver nitrate until 1965, thereafter using inductively 
coupled salinometers (Autolab salinometer, 6230N Plessey, currently Guildline 
Portasal). From October 2006 Vemco temperature autologgers and Star-Oddi DST 
CTD loggers have been deployed on Port Erin Lifeboat slip and are exchanged on an 
approximately monthly basis.  

Other: Until November 1961 temperature was recorded in degrees Fahrenheit; 
these data have since been converted degrees Centigrade. The loggers are calibrated 
and checked for drift within the Laboratory and also compared against discrete field 
samples. 

mailto:Theresa.Shammon@lab.dlge.gov.im
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2. THE CYPRIS DATASETS 
I) D. JOHN SLINN DATASET (1954-1992) 

Location: 5km west of Port Erin, Isle of Man. 54 05.50(N), 04 50.00(W). Nominal 
depth 37m. 

Variables (with years of initiation and depths): Temperature (1954: 0, 5, 10, 20 and 
37 metres); Salinity (1954: 0 and 37 metres); Dissolved Oxygen (1954: 0 and 37 
metres); Phosphate (1954: 0 and 37 metres); Nitrate + nitrite (1960: 0 and 37 
metres); Silicate, (1958, 0 and 37 metres); Chlorophyll a, (1966: 0 metres). 

Frequency: from weekly to once a month depending on season, boat availability 
and weather. 

Initiated: February 1954 

Data originator and principal investigator: D. John Slinn, Port Erin Marine 
Laboratory (University of Liverpool). 

Methods: Samples collected using a Nansen-Pettersen water bottle. 

Temperature, insulated thermometer 

Salinity, titration against silver nitrate until 1965, thereafter using inductively coupled 
salinometers (Autolab salinometer, Plessey 6230N). 

Dissolved oxygen, Winkler titration as outlined in Jacobsen et al, 1950. A review of 
dissolved oxygen in seawater by the Winkler method. Association d’Oceanographie 
Physique. Publication Scientifique No 11, 1 -22. Conversion to percentage saturation 
using method from Murray & Riley, 1969, Deep Sea Research, 16:311-320. 

Nutrients. Phosphate method 1, method used 1954 to 1971. Reduction with stannous 
chloride. Slinn, D.J., 1956. Phosphate and oxygen in sea water off the Isle of Man 
during the years 1952 – 54. Mar. Biol. Sta. Port Erin, Isle of Man. Ann. Rep. 68: 30-
38; Harvey, H.W., 1948. The estimation of phosphate and total phosphate in sea 
water. JMBA 27: 337-359; A source of error in the absorbtiometric determination of 
inorganic and total phosphorus in seawater. JMBA 28:701-705. 

Phosphate method 2, Reduction with ascorbic acid, (i) February 1958 to October 
1961. Murphy, J., & Riley, J.P. 1958. A single solution method for the determination 
of soluble phosphate in sea water. JMBA 37:9-14. (ii) November 1961 onwards, 
Murphy, J., & Riley, J.P. 1962. A modified single solution method for the 
determination of phosphate in natural waters. Analyt. Chim Acta. 27:31-36. 

Silicate Method of Mullin, J.B., & Riley, J.P. 1955. The colorimetric determination of 
silicate with special reference to sea and natural waters. Analyt. Chim Acta.12:162-
176. 

Nitrate + nitrite. (i) February 1960 – 1989. Hydrazine method described in Strickland, 
J., & Parsons, T.R., (1960) A manual of seawater analysis. Bulletin. 125, Fisheries 
Research Board of Canada. 311pp. (ii) 1989 – 1991. Cadmium reduction method 
described in Morris & Riley, 1963. Analyt. Chim Acta.29:272. 

The optical density of coloured solutions was measured using (i) 1954 – 1957 a 
Hilger ‘Spekker’ colorimeter using 20cm cells and (ii) 1957 – 1991 Unicam SP500 
spectrophotometer using 10cm cells for phosphate silicate and nitrite and 1cm cells 
for nitrate.  
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Chlorophyll a. 4 litres of seawater filtered through 90 mm diameter Whatman GF/C 
filter paper the retentivity of which was improved with a suspension of powdered 
magnesium carbonate. The filter paper was manually macerated in 90% acetone, 
extracted overnight, centrifuged and the extinction of the supernatant measured at 
750, 663, 645 and 630 nm. Calculation based on trichromatic equations given in 
Report of Scor-UNESCO (1964) working group 17 on Determination of photosynthetic 
pigments (mimeo), Sydney. 

 

II CYPRIS DATASET, 1992 TO DATE (continuation of John Slinn’s dataset after 
his retirement in 1992) 

Location: 5km west of Port Erin, Isle of Man. 54 05.50(N), 04 50.00(W). Nominal 
depth 37m. 

Variables (with depths): Temperature (0, 5, 10, 20 and 37 metres); Salinity (0 and 
37 metres); Dissolved Oxygen (0 and 37 metres); Phosphate (0 and 37 metres); 
Nitrate + nitrite (0 and 37 metres); Silicate, (1958, 0 and 37 metres); Chlorophyll a, 
(1966, 0 metres); Ammonia (0 and 37 metres); Total dissolved nitrogen (1996 - 
2006, 0 and 37 metres); Total dissolved phosphorus (1996 – June 2002, 0 and 37 
metres); Phytoplankton enumeration (1994, 0 and 37 metres) 

Frequency: from weekly to once a month depending on season, boat availability 
and weather. 

Initiated: 1992 (after John Slinn’s retirement) 

Data originators and principal investigators: 1992 to 1994, Janette Allen, Port 
Erin Marine Laboratory (University of Liverpool), 1994 to 2006, Theresa Shammon, 
Port Erin Marine Laboratory (University of Liverpool). The work was funded at Port 
Erin Marine Laboratory by the Department of Local Government and the 
Environment, Isle of Man Government. 2006 to date, Theresa Shammon, The 
Government Laboratory, Department of Local Government and the Environment, Isle 
of Man Government. 

Methods: Samples collected using a Nansen-Pettersen water bottle or an NIO 
bottle. From 2006 onwards samples collected using an NIO bottle. 

Temperature, insulated thermometer with Nansen Pettersen bottle or mercury 
reversing thermometers with NIO bottle. From 2006 SIS RTM 4002 X digital deep sea 
reversing thermometer with NIO bottle. 

Salinity, inductively coupled salinometer; Autolab salinometer,  Plessey 6230N until 
June 1998, Guildline Portasal from July 1998. 

Dissolved oxygen, Winkler method. Conversion to percentage saturation using Ocean 
Scientific International software until June 1994 and then ‘Lab Assistant’ software, 
PDMS Ltd. 

Nutrients. Phosphate, Silicate, Nitrate + Nitrite, Ammonia. Using segmented flow 
analysis and maufacturer’s recommended methods which are based on classical ‘wet 
chemistry’ colorimetric methods. Alpkem RFA/2 until October 2001, Skalar 
SAN+System from November 2001. 

Total dissolved nitrogen and phosphorus. Persulphate digestion method adapted 
from Valderama, J.C. (1981) The simultaneous analysis of total nitrogen in natural 
waters. Marine Chemistry, 10:109-122. Digestion followed by segmented flow 
colorimetric analysis. 
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Chlorophyll a. 1994 – 2006: 4 litres of seawater filtered through 90 mm diameter 
Whatman GF/C filter paper. The filter paper was manually macerated in 90% 
acetone, extracted overnight, centrifuged and the extinction of the supernatant 
measured at 750, 663,645 and 630 nm. Calculation based on trichromatic equations 
given in Report of Scor-UNESCO (1964) working group 17 on Determination of 
photosynthetic pigments (mimeo), Sydney. From 2006 onwards: 1 litre of seawater 
filtered through 47 mm diameter Whatman GF/C filter paper. The filter paper is 
manually macerated in 90% acetone, extracted overnight and following the 
procedures of Aminot, A., and Rey, F. (2000) Standard procedure for the 
determination of chlorophyll a by spectroscopic methods. International Council for 
the Exploration of the Sea. 17pp 
http://www.ices.dk/ocean/procedures/chlorophyll/index.htm 

Phytoplankton enumeration and identification. Utermöhl counting technique. 

 

3. THE RESA (AKA BAYRNAGH) STATION 

Location: approx 5km east of Santon Head, Isle of Man. 54 05.00(N), 04 30.00(W). 
Nominal depth 37m. 

Variables (with depths): Temperature (0, 5, 10, 20 and 37 metres); Salinity (0 and 
37 metres); Dissolved Oxygen (0 and 37 metres); Phosphate (0 and 37 metres); 
Nitrate + nitrite (0 and 37 metres); Silicate, (0 and 37 metres); Chlorophyll a, (0 
metres); Ammonia (0 and 37 metres); Total dissolved nitrogen (1996 - 2003, 0 and 
37 metres); Total dissolved phosphorus (1996 – June 2002, 0 and 37 metres); 
Phytoplankton enumeration (0 and 37 metres) 

Frequency: at least once a month. 

Initiated: 1994. Discontinued 2003 – 2006. Re-instated 2007 

Data originators and principal investigators: 1994 to 2003, Theresa Shammon, 
Port Erin Marine Laboratory (University of Liverpool). The work was funded at Port 
Erin Marine Laboratory by the Department of Local Government and the 
Environment, Isle of Man Government. 2007 to date, Theresa Shammon, The 
Government Laboratory, Department of Local Government and the Environment, Isle 
of Man Government. 

Methods: Identical to Cypris 

 

4. LAXEY 

Location: Laxey Bay, Isle of Man. 54 12.00(N), 04 23.00(W). Nominal depth 24m. 

Variables (with depths): Temperature (0, 5, 10, 20 and 24 metres); Salinity (0 and 
24 metres); Dissolved Oxygen (0 and 24 metres); Phosphate (0 and 24 metres); 
Nitrate + nitrite (0 and 24 metres); Silicate, (0 and 24 metres); Chlorophyll a, (0 
metres); Ammonia (0 and 24 metres); Phytoplankton enumeration (0 and 24 metres) 

Frequency: at least once a month. 

Initiated: 2007 

Data originators and principal investigators: 2007 to date, Theresa Shammon, 
The Government Laboratory, Department of Local Government and the Environment, 
Isle of Man Government. 

http://www.ices.dk/ocean/procedures/chlorophyll/index.htm


 

 38

Methods: Identical to Cypris 

 

5. RAMSEY 

Location: Ramsey Bay, Isle of Man. 54 20.47(N), 04 17.47(W). Nominal depth 19m. 

Variables (with depths): Temperature (0, 5, 10, 20 and 19 metres); Salinity (0 and 
19 metres); Dissolved Oxygen (0 and 19 metres); Phosphate (0 and 19 metres); 
Nitrate + nitrite (0 and 19 metres); Silicate, (0 and 19 metres); Chlorophyll a, (0 
metres); Ammonia (0 and 19 metres); Phytoplankton enumeration (0 and 19 metres) 

Frequency: at least once a month. 

Initiated: 2007 

Data originators and principal investigators: 2007 to date, Theresa Shammon, 
The Government Laboratory, Department of Local Government and the Environment, 
Isle of Man Government. 

Methods: Identical to Cypris 

 

6. TARGETS 

Location: Jurby Head Targets area, Isle of Man. 54 21.50(N), 04 38.00(W). Nominal 
depth 43m. 

Variables (with depths): Temperature (0, 5, 10, 20 and 43 metres); Salinity (0 and 
43 metres); Dissolved Oxygen (0 and 43 metres); Phosphate (0 and 43 metres); 
Nitrate + nitrite (0 and 43 metres); Silicate, (0 and 43 metres); Chlorophyll a, (0 
metres); Ammonia (0 and 43 metres); Phytoplankton enumeration (0 and 43 metres) 

Frequency: at least once a month. 

Initiated: 2007 

Data originators and principal investigators: 2007 to date, Theresa Shammon, 
The Government Laboratory, Department of Local Government and the Environment, 
Isle of Man Government. 

Methods: Identical to Cypris 

 

 
Quality of data:  

The Isle of Man Government Laboratory is accredited by UKAS, the United Kingdom 
Accreditation Service, to recognised International Standard BS EN ISO/IEC 
17025:2005 for a representative range of its testing work. This does not cover the 
entirety of the very wide range of work and the scope of accreditation is kept under 
constant review and is likely to change at least annually. All methods used by the 
laboratory must at least aspire to UKAS standards 
(www.gov.im/dlge/enviro/govlabs/). UKAS accreditation for the analysis of inorganic 
nutrients is pending (May 2008). The Government Laboratory subscribes to 
QUASIMEME for shellfish toxins (ASP), nutrients and chlorophyll a and participates in 
the BEQUALM Phytoplankton enumeration and identification analysis ring tests 
organised at the Marine Institute, Ireland. 

http://www.gov.im/dlge/enviro/govlabs/
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APPENDIX B



 

Algal Report 
Water sample results 2007 
 
Government Laboratory 
Thie-scroodie-stoo Yn Reiltys 
Department of Local Government and the Environment 
Isle of Man 
 
The concentrations of algae that trigger additional sampling are: 
PSP – presence of cells 
DSP – 100 cells per litre 
ASP – grouped Pseudo-nizschia – 150 000 cells per litre in England, Wales & Scotland and 50 000 cells per litre in Ireland 
 
 

Date 
Latitude 

- N 
Longitude 

- W IS ident  Location Depth 

ASP – 
cells per 

litre 

DSP – 
cells per 

litre 

PSP – 
cells per 

litre 

16-Apr-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-surface 31560 40 0 

16-Apr-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-bed 18460 40 0 

16-Apr-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-surface 10000 40 0 

16-Apr-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-bed 9740 0 0 

16-Apr-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-surface 6040 120 0 

16-Apr-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-bed 2980 20 0 

16-Apr-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-surface 1880 240 0 

16-Apr-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-bed 2000 120 0 

16-Apr-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-surface 1480 160 0 

16-Apr-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-bed 2380 40 0 

29-Apr-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-surface 1120 240 0 
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Date 
Latitude 

- N 
Longitude 

- W IS ident  Location Depth 

ASP – 
cells per 

litre 

DSP – 
cells per 

litre 

PSP – 
cells per 

litre 

03-May-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-surface 980 40 0 

03-May-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-bed 264220 40 0 

03-May-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-surface 116680 0 0 

03-May-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-bed 465860 20 0 

03-May-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-surface 6540 300 0 

03-May-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-bed 13540 120 0 

03-May-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-surface 30060 200 0 

03-May-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-bed 57300 140 0 

03-May-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-surface 158380 0 0 

03-May-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-bed 282640 0 0 

21-May-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-surface 12280 0 0 

21-May-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-bed 5080 0 0 

21-May-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-surface 5260 40 0 

21-May-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-bed 36360 60 0 

21-May-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-surface 7660 60 0 

21-May-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-bed 9460 0 0 

21-May-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-surface 53120 0 0 

21-May-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-bed 35960 0 0 

21-May-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-surface 10820 0 0 

21-May-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-bed 7440 0 0 

10-Jun-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-surface 1140 20 0 

02-Jul-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-surface 22820 100 0 

02-Jul-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-bed 37240 20 0 
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Date 
Latitude 

- N 
Longitude 

- W IS ident  Location Depth 

ASP – 
cells per 

litre 

DSP – 
cells per 

litre 

PSP – 
cells per 

litre 

02-Jul-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-surface 31980 60 0 

02-Jul-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-bed 79960 0 0 

02-Jul-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-surface 2580 20 0 

02-Jul-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-bed 3120 40 0 

02-Jul-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-surface 64680 0 0 

02-Jul-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-bed 58120 0 0 

02-Jul-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-surface 70280 0 0 

02-Jul-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-bed 30680 0 0 

18-Jul-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-surface 5080 260 0 

18-Jul-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-bed 3600 80 0 

18-Jul-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-surface 9462 40 0 

18-Jul-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-bed 6840 80 0 

18-Jul-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-surface 19140 20 0 

18-Jul-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-bed 700 0 0 

18-Jul-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-surface 3460 0 0 

18-Jul-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-bed 420 0 0 

18-Jul-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-surface 5540 0 0 

18-Jul-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-bed 620 0 0 

12-Aug-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-surface 1040 40 0 

21-Aug-07   IS 09 west of IoM Targets near-surface 1000 0 0 

23-Aug-07   IS 14 west of IoM Bradda near-surface 28200 40 0 

23-Aug-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-surface 7400 0 0 

05-Sep-07   IS 09 west of IoM Targets near-surface 3060 40 0 
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Date 
Latitude 

- N 
Longitude 

- W IS ident  Location Depth 

ASP – 
cells per 

litre 

DSP – 
cells per 

litre 

PSP – 
cells per 

litre 

21-Sep-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-surface 940 0 0 

21-Sep-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-bed 1420 0 0 

21-Sep-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-surface 2560 40 0 

21-Sep-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-bed 2040 0 0 

21-Sep-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-surface 4300 200 0 

21-Sep-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-bed 1340 0 0 

21-Sep-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-surface 1480 40 0 

21-Sep-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-bed 2480 0 0 

21-Sep-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-surface 680 0 0 

21-Sep-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-bed 440 0 0 

24-Oct-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-surface 360 0 0 

24-Oct-07 54 05.50 04 50.00 IS 14 west of IoM Bradda near-bed 120 0 0 

24-Oct-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-surface 200 0 0 

24-Oct-07 54 21.50 04 38.00 IS 09 west of IoM Targets near-bed 600 0 0 

24-Oct-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-surface 2100 0 0 

24-Oct-07 54 20.47 04 17.47 IS 10 east of IoM Ramsey near-bed 1640 0 0 

24-Oct-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-surface 260 0 0 

24-Oct-07 54 12.00 04 23.00 IS 15 east of IoM Laxey near-bed 160 0 0 

24-Oct-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-surface 0 0 0 

24-Oct-07 54 05.00 04 30.00 IS 14 east of IoM Santon near-bed 60 0 0 
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