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What are stoneworts and how to 
recognise them

Books and keys

Important characters

Habitats and threats



Stoneworts are highly 
specialised, complex, 
macroscopic, green, 
freshwater algae.
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Small species

Nitella tenuissima





Honorary status among the higher plants

The only non-vascular plants included in the remit of the Botanical 
Society of Britain and Ireland 

They are included in the term “aquatic macrophytes” used for 
monitoring of the vegetation of lakes and rivers



• Aquatic plants 5cm to 100cm 

in length

• Regular whorls of c. 8 

cylindrical branchlets

• Branchlets often +/- undivided 

giving horsetail-like appearance

• Some species have divided 

branchlets but these have very 

simple cell structure

• Some have a distinctive smell

• Some encrust lime on the 

surface of the plant

• Distinctive fruiting structures

Recognising a stonewort
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Branchlet
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Nitella mucronata

Hornwort – Ceratophyllum
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Palaeonitella cranii

Early Devonian stoneworts

Rhynie chert environment
Artist: Richard Bizley R.Kelman et al. (2004)



Grambast (1979)



Books





NFS Key



33 species in Britain and Ireland

Widespread and frequent:
Chara virgata, Chara vulgaris, Nitella opaca

Locally frequent:
Chara aspera, Chara aculeolata, Chara contraria, Chara curta, Chara
globularis, Chara hispida, Chara subspinosa (rudis), Nitella
translucens

Occasional:
Nitella flexilis s.s., Nitella confervacea, Nitella mucronata, Tolypella
glomerata

Rare: 
The rest



Status of stoneworts in UK & Ireland

Source: Stewart  & Church 1992. Nitellopsis obtusa and Tolypella 
nidifica added to Ireland since then





IMPORTANT CHARACTERS
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With a cortex - Chara Without a cortex –

Tolypella

Nitella 

Lamprothamnium

Nitellopsis 
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Chara
vulgaris Nitella

opaca



SPINES AND 

STIPULODES

NB. Spines occur on the main stems, not the 
branchlets
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Stipulodes

Spines

Chara vulgaris
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Chara
aculeolata

Chara
aspera
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Chara
globularis

Chara
vulgaris



CORTEX VARIATIONS
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Chara
vulgaris

Chara
virgata

Chara
virgata

Chara vulgaris Chara contraria

Chara
globularis
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Chara canescens



Fruiting Structures
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Chara connivens

Chara vulgaris
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Nitella opaca

©Claudia Ferguson-Smyth

©Claudia Ferguson-Smyth



Bulbils

©Chris Carter



Review of  Chara

9 species that are not Red Listed 

3 Large spiny species: Chara hispida, Chara
rudis, Chara aculeolata

2 Small spiny species (sharp spines): Chara
aspera, Chara curta

4 Small to medium species, without spines or 
with single blunt spines: Chara vulgaris, 
Chara contraria, Chara globularis, Chara
virgata



Large spiny Charas

Chara aculeolata Chara hispida Chara rudis
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Chara aspera
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Chara curta

Small spiny species



Small to medium species without spines 

or with single blunt spines
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Chara
vulgaris

Chara
virgata

Chara
virgata

Chara vulgaris Chara contraria

Chara
globularis



Nitella and Tolypella

Nitella – furcate branching Tolypella – pinnate branching
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Nitella
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Nitella opaca



Tolypella
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Tolypella glomerata



Nitella translucens
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• Branchlets appear unbranched 

but tiny crown of divisions at tips



BRANCHLET TIPS

Nitella

Are branchlet tips made 

up of extra cells?

Tolypella

Are tips blunt or sharp?
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Nitella flexilis/opaca
Nitella mucronata
and rarer species

Tolypella glomerata
Tolypella intrictata
& T. prolifera



Nitella mucronata Nitella opaca
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Nitella opaca (dioecious)
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• No cortex but regular 
whorls of branchlets as 
in Chara

• Note presence of 
stipulodes (absent in 
other genera without 
cortex) 

• Characteristic compact 
bushy stem tips (like fox 
tails).

Lamprothamnium papulosum
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• Form as in Nitella but branching 
pinnate. 

• Characteristic whitish, star-
shaped bulbils produced at 
lower stem nodes

Nitellopis obtusa
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Some identification tips

Best place to look for characters is the first 
expanded internode back from stem tip

Underneath light tends to work best to show up 
cortex etc when looking through microscope

If very encrusted, treat with vinegar to dissolve 
the carbonate



1974: Jenny Bryant’s first record
1977: Heuff/Ryan first records

1986: BSBI Charophyte Handbook published

1920/1924: Groves & Bullock-
Webster monograph

1880: Groves & 
Groves 
monograph

Charophytes: Recording activity in Ireland
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Number of 10x10 km square stonewort records per year in Ireland



Ireland Charophytes diversity
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Richest hectads

Hectad Species total County Location

R39 15 Clare/Galway Gort lakes

C14 14 Donegal Fanad Peninsula

M17 14 Mayo Lough Carra area

O13 14 Dublin Dublin City (Royal & Grand Canals)

N45 14 Westmeath Mullingar lakes

Hectad Species total County Location

TG42 16 Norfolk Norfolk Broads (Thurne system)

TL57 16 Cambridgeshire The Fens (Wicken Fen area)

TG41 15 Norfolk Norfolk Broads (Thurne system)

TL48 15 Cambridgeshire The Fens (Ouse Washes area)

TL47 14 Cambridgeshire The Fens (Ouse Washes area)

Hectad Species total County Location

M17 16 Mayo Lough Carra area

N45 16 Westmeath Mullingar lakes

R39 16 Clare/Galway Gort lakes

C14 15 Donegal Fanad Peninsula

M80 15 Galway/N Tipperary Lough Derg/River Shannon

O13 15 Dublin Dublin City (Royal & Grand Canals)

O03 14 Dublin/Kildare West Dublin City (Royal & Grand Canals)

Ireland

Britain



GOOD STONEWORT HABITATS



Calcareous low-nutrient lakes and pools



Lough Bunny



Temporary and permanent pools in dune slacks





Gravel pits 
and 
limestone 
quarries



Pools in calcareous fens



Machair loughs



Some species in oligotrophic 
loughs – mainly Nitellas

Lochan near 

Loch Stack –

several in this 

area contain 

Nitella gracilis



Lady’s Island Lake

Brackish loughs

Tolypella nidifica

Lamprothamnium papulosum
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pH preferences 

of stoneworts

Nitella spp.

Most Chara spp.

Chara virgata





Clones/Magheraveely Lakes – CANN Project

Stonewort communities in high status

Stonewort 
communities 
declining or 
absent
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