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SEPA is required to assess fish communities in 
representative water bodies under the EU Water 
Framework Directive (WFD).  For transitional 
waters (i.e. estuaries and reduced salinity sea lochs) 
the assessment protocol involves determining 
different metrics of the fish community, which are 
combined in a multi-metric index to produce an 
Environmental Quality Ratio (WFD-UKTAG, 2014).  
One of these metrics is the presence or absence of 
“indicator species”, which are represented by 
migratory fish including atlantic sturgeon Acipenser 
sturio L., shads Alosa alosa (L.) and A. fallax (L.), 
smelt Osmerus eperlanus (L.), salmonids Salmo salar 
L. and S. trutta L., european eel Anguilla anguilla L., 
as well as river lamprey Lampetra fluviatilis (L.) and 
sea lamprey Petromyzon marinus L.. 
 
WFD monitoring commenced in 2007 and SEPA 
selected six water bodies as being representative 
for Scotland for fish in transitional waters. These 
surveillance waters are: the Cromarty Firth; the 
Forth Estuary; Loch Eil; Gare Loch; the Clyde 
Estuary and the Garnock Estuary. These waters are 
sampled on a rolling three-year programme using 
beam trawls, staked fyke nets and shore-based 
seining.  The transitional water WFD monitoring 
(2007-12) regularly recorded salmonids and eels 
and, in the upper Forth Estuary, smelt. Sturgeon are 
extremely rare in Scotland and shad are mostly 
restricted to the Solway area and thus neither were 
expected in the SEPA surveillance waters.  However, 
anadromous lampreys (which spend most of their 
life in the sea but return to freshwater to spawn) 
appear to be under-represented in SEPA surveys, 
with only a few river lampreys being captured in 
the lower Forth Estuary. The River Teith, which is a 
major tributary of the River Forth, was designated 
as a Special Area of Conservation in 2005 under the 
Habitats Directive because of its national 
importance for all three species of lamprey known 

to occur within the UK (brook lamprey Lampetra 
planeri (Bloch), river and sea lamprey).  The 
presence of anadromous lampreys within the Forth 
Estuary may therefore be anticipated.  However, 
their apparent absence from other surveillance 
waters was considered to be due to limited or 
inappropriate sampling. 
 
Given the low numbers of lamprey in survey 
catches, a different approach was needed to 
augment the WFD monitoring and provide a better 
assessment of the occurrence of lampreys in the 
surveillance water bodies.  Rather than increase 
sampling in the transitional waters it was 
considered more pragmatic to review lamprey 
records from upstream freshwaters and to collate 
anecdotal observations, using a Citizen Science 
approach by encouraging regular river users to look 
for and report migrating or spawning lampreys. 
Lamprey hot spots could subsequently be targeted 
by visual bankside surveys. The presence or 
absence of migratory lampreys in the downstream 
transitional waters could then be inferred from 
upstream observations. 
 
An initial review of SEPA unpublished freshwater 
records of lampreys from 2010 - 2013 indicated 
166 lampreys were captured across 27 different 
electric fishing sites throughout Scotland.  However, 
these were primarily larval (ammocoete) river and 
brook lampreys which cannot be distinguished with 
certainty (Gardiner, 2003).  These records did not, 
therefore, provide any confirmation of the presence 
of river or sea lamprey in tributaries feeding into 
the surveillance water bodies. SEPA records prior to 
this consist of anecdotal accounts of sea lamprey 
occurring in the river Clyde at Cambuslang and at 
Glasgow Green (Doughty, 1994, 1996) and adult 
river lamprey recorded in the river Clyde at the 
tidal weir in Glasgow Green (O’Reilly, 2000). 
 
As lampreys are of significant conservation interest, 
most lamprey work in recent years has been 
commissioned by Scottish Natural Heritage (e.g. 
Gardiner et al., 1995,1997,1999; APEM, 2004; Forth 
Fisheries Foundation, 2004; Watt et al., 2008, 2011; 
Hume, 2011).  The collated records for the SNH-
funded National Lamprey Survey of Scotland 
(Ecological Research Associates, 2005) provide a 
baseline for the occurrence of river and sea 
lampreys in Scotland prior to the commencement of 
WFD monitoring in 2007 and these also contribute 
to the Scottish distribution maps published in the 
national river lamprey and sea lamprey status 
reports submitted to the European Union every six 
years (JNCC, 2013a,b).  From SEPA’s perspective the 
2005 national survey was of value in that it 
reported the occurrence of both river and sea 
lampreys in rivers that discharge into the Cromarty 
Firth, Clyde Estuary and Garnock Estuary 
respectively (Table 1). 
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Table 1. River systems that support populations of river or sea lamprey and discharge into WFD transitional 
surveillance water bodies. 
 
WFD Transitional 
Water 

River lamprey sources Sea lamprey sources 
 

Cromarty Firth River Conon (ERA, 2005) River Conon (ERA, 2005) 
Loch Eil - - 
Gare Loch - - 
Clyde Estuary River Clyde (O’Reilly, 2000) 

River Leven (ERA, 2005) 
Black Cart River (ERA, 2005) 

River Clyde (Doughty, 1994, 1996) 
River Leven (ERA, 2005) 
 

Forth Estuary River Teith (Forth Fisheries Foundation, 
2004) 

River Teith (Forth Fisheries Foundation, 
2004) 

Garnock Estuary River Irvine (ERA, 2005) - 

There are no anadromous lamprey records directly 
associated with the transitional sea lochs (Loch Eil 
and Gare Loch), although sea lampreys and 
unidentified Lampetra spp. have been recorded 
near Loch Eil, and both sea and river lampreys are 
assumed to pass through the outer Clyde Estuary, 
which is adjacent to the Gare Loch. 
 
In 2013 the SEPA WFD sampling programme 
focussed on south west Scotland with sampling in 
the Clyde and Garnock estuaries and the Gare Loch.  
In April 2014 some additional fyke netting was also 
carried out in the Clyde at the tidal weir, Glasgow 
Green, and in the Leven, which flows into the Clyde 
Estuary at Dumbarton.  As previously, none of these 
surveys recovered any lampreys.  A SEPA Twitter 
campaign commenced during these initial surveys 
to inform and engage the public in the hope of 
receiving information on new sightings.  A pilot 
Citizen Science project targeting the public was run 
during the lamprey spawning season to 
complement the SEPA surveys.  Materials for the 
campaign, entitled “Lamprey Watch SW Scotland 
2014”, included a lamprey fact sheet and survey 
sheet with maps of survey areas along with details 
of what information to record. This was made 
available on Scotland's Environment website 
(www.environment.scotland.gov.uk) where it 
featured as the project of the month for June. It was 
also sent directly to local angling associations and 
conservation groups. 
 
The citizen science publicity campaign resulted in a 
variety of new information: a video recording from 
the Mid Clyde Angling Association of a sea lamprey 
at Blantyre Weir (NS 695 583) in July 2005; a 
record from the Ayrshire Rivers Trust of three sea 
lampreys in the lower River Doon in 2008; a You 
Tube video clip from the River Kelvin Angling 
Association of two sea lampreys in the River Kelvin 
at Benalder Street Bridge (NS 561 663) in July 2009; 
and  photographs taken by a local naturalist in June 
2012 of a sea lamprey in the River Garnock near 
Dirrans Bridge. 

In June 2014 SEPA undertook follow-up visual 
surveys at the sites noted above in the rivers Clyde, 
Kelvin, and Garnock and also in the Leven. These 
involved observations from the bankside or from 
bridges.  No lampreys were seen by SEPA in the 
Clyde, Kelvin or Leven but members of the Loch 
Lomond Angling Improvement Association 
subsequently observed spawning sea lampreys in 
the River Leven near to the Stirling (Stuckie) Bridge 
(NS 39570 81190) on June 10th, and at Ritchie’s 
Lade (NS 39566 80510) on June 16th.  On SEPA’s 
visit to Dirrans Bridge, on 19th June, two adult sea 
lampreys, approximately 60 cm in length, were 
observed exhibiting spawning behaviour in shallow 
water just upstream of the footbridge (NS 30777 
42337).  The river bed was visually checked for 
around 2 km upstream but was mostly muddy with 
very little gravel suitable for spawning.  No further 
lampreys were observed upstream. The weir just 
upstream of Dirrans Bridge may hinder migration 
upstream. Subsequently, on 25th July 2014 SEPA 
staff also observed a single adult sea lamprey in the 
Black Cart just downstream of Linwood Bridge (NS 
44570 64615). 
 
These anecdotal accounts and visual surveys 
indicate the continued presence of sea lampreys in 
the River Leven, their recent occurrence in the River 
Clyde and a first record from the Black Cart, as well 
as pointing to a first record of spawning sea 
lampreys in the River Kelvin, the River Doon and 
the River Garnock.   
 
Sea lampreys are nationally scarce and they have 
been observed in only 35 Scottish rivers (Hume & 
Adams, 2012).  In south west Scotland they have 
been recorded from the river catchments of the 
Annan, Ayr, Bladnoch, Cree, Leven and Urr, with 
their recent presence in the Clyde, Esk, Girvan, Nith 
and Stinchar being considered uncertain (ERA, 
2005). Despite their large size, it is likely that their 
occurrence in some rivers may have previously 
been overlooked.  There is no evidence to support 
the view that anadromous lamprey home to natal 
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rivers (Maitland, 2003; Waldman et al., 2008) but 
sea lamprey may be attracted into systems by the 
odours of sea lamprey ammocoetes or other (adult) 
sea lamprey (Meckley et al., 2014). The use of 
sampling strategies that may be inappropriate for 
sea lamprey, may mean that some populations have 
been either missed, or under-represented, during 
standard lamprey surveys (Taverny et al., 2012;  
Colin Bean, pers. comm.).  Despite the level of 
sampling that is carried out for lamprey and other 
freshwater fish species in Scotland, new records 
continue to emerge (e.g. Hume & Adam, 2012).  The 
inability to differentiate between brook and river 
lamprey ammocoetes and the possibility that sea 
lamprey ammocoetes may be under-recorded 
suggest that methodologies that survey both 
juvenile and adult populations should be developed. 
 
Informing and encouraging regular river users to 
report lamprey sightings in a Citizen Science 
approach may also be beneficial for collating 
records of species that may have a sporadic 
occurrence.  The large sea lamprey with its 
distinctive mottled colouration is relatively easy to 
recognise.  Although there may be some confusion 
between river and brook lampreys, the prevalence 
of smart mobile phones could allow observers to 
submit photographs or video clips that can be 
checked by experts. 
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