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Overview 
 

The endangered freshwater pearl mussel, 
Margaritifera margaritifera is thought to be one of 
the longest-lived invertebrates in the world, however, 
the species is threatened across its range (Skinner et 
al. 2003), and while Scotland has been highlighted as 
one of the species’ strongholds, populations are 
showing evidence of decline due primarily to habitat 
degradation, pollution, pearl fishing and impacts on 
host fish (Hastie & Cosgrove). The life cycle of M. 
margaritifera includes a parasitic stage where 
glochidia (larvae) released into the water are inhaled 
by salmonids and attach to the gills (Figure 1.1). The 
status of fish stocks in pearl mussel watercourses can 
therefore be of critical importance (Hastie & Young, 
2003). The host fish for M. margaritifera are 
salmonids, however the specific host fish available 
and/or utilised, varies across its range. Atlantic 
salmon (Salmo salar) has been recorded as the 
principal host of M. margaritifera in Nova Scotia and 
Russia (Bauer 1987). In contrast, brown trout (Salmo 
trutta) appears to be the main host species in 
Germany and central Europe (Bauer 1987). General 
consensus is that in Scotland, S. salar is the main host 
but in rivers where salmon are not present, S. trutta 
may be the sub-optimal host.  Norwegian research 

has shown that freshwater pearl mussel populations 
can have clear host specificity (Karlsson et al. 2013).  

 

 

(Figure 1.1 from Clements 2014) 

The reason for this is not clear but there are 
suggestions it may be genetic. Pilot research 
conducted at the University of Glasgow on a number 
of Scottish rivers suggests that the same host 
specificity may occur in Scotland, and contradictory to 
the current accepted knowledge, S. trutta was 
identified as the main host. Unless the salmonid host 



  

utilised by each discrete population of M. 
margaritifera is known, any conservation measures 
based on glochidial stage of the life cycle could be in 
vain. It is also not clear if specific size and age class of 
salmonids has an influence on their ability to act as 
successful hosts for M. margaritifera (Skinner et al. 
2003). Thus there is an imperative to investigate this 
more thoroughly. This PhD aims to investigate: 1. 
relative importance of S. salar and S. trutta as host 
fish species for M. margaritifera, 2. whether  host 
specificity is consistent across M. margaritifera 
populations, and 3. whether the frequency of 
utilisation is the same across all host age classes and 
sex, all of which are crucially important for 
conservation management. 

 

 
Methodology 
 

A desk study will be initially undertaken to identify 
potential study sites with co-existing populations of 
M. margaritifera, S. salar and S. trutta. Fieldwork will 
be a dominant component of this PhD. Prior to 
excystment, samples of salmonid fish will be collected 
at a number of sites on each identified watercourse, 
using standard 500W DC backpack electro-fishing gear 
in suitable juvenile salmonid habitat. Collected fish 
will be anaesthetised identified, measured, (fork 
length (mm)) and the number of encysted glochidia 
counted on the anterior and posterior surfaces of gill 
filaments of all five gills on both left and right sides of 
the fish, to determine host fish utilisation for all host 
age classes. Quantitative assessments of fish density 
will be made and also combined with information 
collected on fish stock densities in current literature 
(SNH and RAFTS surveys). The PhD will also comprise 
a laboratory component, designing and running 
controlled experiments using M. margaritifera, S. 
salar and S. trutta in the flume facility based at SCENE, 
the University of Glasgow's field station at Loch 
Lomond. These experiments will investigate host 
choice and glochidia attachment. Genetic analyses will 
be conducted for both salmonid host populations to 
identify genetic markers and address questions of 
changing genetic structure due to stocking and 
natural dispersal and also life history traits, and non-
lethally for M. margaritifera population to look at 
possible genetic differentiation among mussel 
populations to see if this can be explained by host 
choice or geographic distribution.  

 

 

 

Timeline 
 

Year 1: 
- Literature reviews 
- Training in key field and laboratory skills 
- Fieldwork design including site selection 
- Initial phase of fieldwork and field data analysis  
- Initial phase of laboratory flume experiments and 

data analyses 
- Initial phase of genetic analyses 
- Share preliminary results with key end-user groups 

including SNH and SEPA 
 
Year 2: 
- Second phase of fieldwork and data analysis 
- Second phase of laboratory flume experiments and 

data analyses 
- Second phase of genetic analyses 
-Conference attendance to present field, laboratory 

and genetics data to date 
- Submission of paper based on data to date 
- Share results with key end-user groups including 
SNH and SEPA 
 
Year 3: 
- Third and final phase of fieldwork and data analyses 
- Third and final phase of laboratory flume 

experiments and data analyses 
- Third and final phase of genetic analyses 
- International conference to present work 
- Submission of paper based on work to date 
- Share results with key end-user groups including 

SNH and SEPA 
 
Year 4 (6 months): 
- Final analysis and write up of thesis 
- Thesis submission and examination 
- Share end results with key end-user groups   
including SNH and SEPA 
 

 
Training & Skills 
 

Training and supervision in research specific skills will 
include: 

 fieldwork design 

 laboratory experimental design 

 electro-fishing procedures 

 fish identification skills 

 genetic analyses 

 pearl mussel survey skills 

 river habitat survey skills 

 statistical analysis 

 us of R statistical software 



  

 fieldwork Safety (Swiftwater course run at 
Glenmore Lodge)  

 data interpretation, scientific writing and 
communicating science 

Transferable skill development: 
A full and progressive range of transferable skills 
training is accessible to the student through IAPETUS 
specific provision and the University of Glasgow.  
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