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What is the Slender Naiad?
Najas flexilis is a rare aquatic annual plant:
- Typically found in submerged & rooted in clear-water, 

lowland lochs, often with base-rich substrates 
- Normally grows > 2m in clear water
- Relatively short plant, usually only growing to

c. 30 cm 
- One of only c. 5% of aquatic plants that pollinate

underwater
- Obligate user of carbon dioxide (CO2)

Naiads are a type of Greek mythological female spirit/
nymph associated with freshwaters – much celebrated
in literature & art

Undine, by John William 
Waterhouse



Why conserve it? Conservation importance

• Protected under domestic legislation:
- Schedule 8 of The Wildlife and Countryside Act, 1981
- Schedule 4 of The Conservation Natural Habitats Regulations
- UK BAP species & on the Scottish Biodiversity List

• Scottish sites of international importance
- Red Data Book species
- Listed in Appendix 1 of the Bern Convention
- Listed in Annexes II & IV of the EU Habitats Directive
- 5 Special Areas of Conservation (SACs) - qualifying interest



Why conserve it? Cultural importance



Phil: “Hi Iain, I’m just by Loch Fada in Colonsay,
have you ever looked for Slender Naiad here?”

Iain: “I’ve helped organise snorkel surveys for 
Site Condition Monitoring surveys for Slender Naiad 
there in 2004 & 2009/10! So keep your eyes open for the
elusive Slender Naiad…”

Where is it?



Where is it and why is it under threat?

• Strongholds historically in Hebrides, Argyll,
Stirlingshire & Perthshire

• Slender Naiad populations under increasing
threat in mainland sites with local extinctions

• Factors affecting health of Slender Naiad populations
not fully understood:
- why does the species disappear?
- where and why it does it fare well in some sites?
- what needs to be done to ensure habitat quality 

can support Slender Naiad populations?



CREW Research Project – Phase 1 

https://www.crew.ac.uk/publication/
slender-naiad-najas-flexilis-habitat-quality-
assessment

• Gunn & Carvalho in 2019/20 reviewed existing knowledge & available data on
habitat quality requirements of the Slender Naiad

• Three component parts:
- International expert interviews
- Literature review

- Expert workshop

• Highlighted that Slender Naiad particularly sensitive to nutrient enrichment,
competition with other plants (e.g. Elodea spp.) & mild acidification of
circumneutral lochs, primarily because of its physiology as an obligate user of
CO2 (i.e. can’t metabolise bicarbonate for photosynthesis)

• Review identified what data are already available, where they are, & how to 

access them 

Phase 1

https://www.crew.ac.uk/publication/slender-naiad-najas-flexilis-habitat-quality-assessment


CREW Research Project – Phase 2

• In Phase 2, Taylor, Carvalho, Gunn & Willby 
(2021) used Phase 1 findings to identify 
suitable lochs in Scotland for further 
investigation of the species’ presence and to 
highlight potential sites for re-introduction

• Develop a prioritisation protocol and apply 
it to produce a ranked list of the most 
suitable sites for further field investigations 
of undiscovered or re-introduction sites for 
the Slender Naiad

Phase 2

https://www.crew.ac.uk/publication/slender-naiad-najas-flexilis-habitat-
site-prioritisation

https://www.crew.ac.uk/publication/slender-naiad-najas-flexilis-habitat-site-prioritisation


Suitable Sites?
7999 lochs (>1ha)

• Water chemistry (alkalinity & phosphorus concentrations)
• Presence of associated aquatic plant species
• Proximity to known existing Slender Naiad sites



Ideal Water Quality Conditions



Identifying habitat suitability for Slender Naiad using 
aquatic plant species data

• Evaluated set of 80 “associated” aquatic plant species that have previously been recorded at 
known Slender Naiad sites: 
- for each of 80 species calculated an “Indicator Value” (IndVal) score based on their 
- occupancy & fidelity at sites with & without Slender Naiad (e.g. a species only ever found in association  

with Slender Naiad would be considered to have 100% fidelity & occupancy)

• IndVal score combined with Water Framework Directive ecological metrics LMNI (Lake 
Macrophyte Nutrient Index) and LMNI Index score (LMNI scoring taxa) to produce habitat 
suitability scores

• Aquatic plant data used to produce a more targeted short-list of suitable sites at 2 scales: 
- individual water body data from specific loch surveys of aquatic plants (SNH, SCM,

SEPA etc.) 
- national-scale 10 km2 grid (hectad) data (BSBI, BSS)



IndVal Analysis

Applied to:
- All surveyed lochs
- All lochs using BSBI / BBS hectad data



Results
4092 sites ranked:



Phase 3?

• Next stage of Slender Naiad recovery story is to potentially carry out field surveys to 

check whether the identified top-ranked lochs do hold previously undiscovered Slender 

Naiad populations:

- aquatic plant surveys

- sampling loch sediments to check for Slender Naiad seeds

- novel survey methods, e.g. eDNA techniques, may be option to detect presence of 

Slender Naiad populations at selected sites

• Species introduction programme?



Slender Naiad propogation

• NatureScot funding to establish Slender 

Naiad stock from seed in UKCEH 

greenhouse

• Seed collected from stock population 

in October 2020

• Viability tests (red stain) showed 50% of 

seeds viable, 40% partially viable & 10% 

unviable

• 75% of Slender Naiad 2020 seeds from 

stock population produced seedlings in 

small-scale germination trials

• Success in germinating a proportion of 

seeds collected in 2018 & 2019

• Collected c. 1,500 seeds from stock Slender 

Naiad population in 2021 for upscaling



Take home messages
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• Slender Naiad is a rare plant of European importance

• There are many more sites where it potentially could exist

• Novel IndVal approach brings new habitat suitability 
understanding

• If upscaled propagation of Slender Naiad successful - offers 
potential to translocate plants into new loch sites identified in site 
prioritisation exercise

• Potentially help redress the contraction in Slender Naiad’s 
distributional range in mainland Scotland


