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Ecology and conservation



Conservation Status 

Endangered 
• Facing a high risk of extinction in 

the wild 

• Only one stronghold left, in the 
New Forest  

• Still suffering severe declines in 
many populations outside this 
area 

• Has a complicated ecology which 
often makes its conservation 
challenging 

Marsh Clubmoss is a living relic from when a totally unique group of plants - 
the Lycophytes, used to dominate the planet. Over 400 million years ago, in 
the Silurian and Carboniferous periods they were the dominant vegetation 
form on the planet, and would have been the first plants our vertebrate 
ancestors saw as they emerged from the water to colonise the land. 

Unlike the angiosperms they lack flowers, and instead reproduce using 
spores, borne from structures called sporangia. They were the trail blazers of 
the plant family - the first species to start capturing Carbon dioxide in 
industrial quantities, and as fossil evidence suggests, the first species to 
harness the power of fungi and establish symbiotic mycorrhizal 
relationships. 

Nowadays most members of this family are extinct, and the remaining ones 
tend to occur in habitats close to their original ones, on windswept mountain 
tops, damp heaths and bog edges. They do not cope well with excessive 
competition from vascular plants, nor with pollution or agricultural 
improvement to land. 

As such Marsh Clubmoss now occupies a fraction of its former range, and in 
England is confined to wet heaths and bogs, often in increasingly isolated 
sites. While some large populations still occur, many of the sites in the 
southeast have been dying out in the last two decades, and many other sites 
need drastic work in order to maintain populations of this plant and other 
species reliant on damp bare ground and early successional habitats.



Description 

Marsh Clubmoss is a member of the Lycopodiophyta, which are 
the earliest land plants to have evolved. They have small scale like 
leaves and bare homosporous spores on upright sporangia. 

The name clubmoss derives from the plants having a superficial 
resemblance to moss, combined with the club-shaped sporangia. 

Marsh Clubmoss can be distinguished from the other British 
Clubmosses by the fact the vegetative stems are always 
procumbent, and that the sporangia are always borne on single 
stems. 

The spores of Clubmosses have unique hydrophobic properties, 
which can be seen in this clip. 

https://youtu.be/nxKEDCWFxSo
https://youtu.be/nxKEDCWFxSo


Structure
Plants typically grow in a ‘Y’ shape, with the procumbent vegetative 
stems splitting into two. In mild years plants grow large and 
encompass several splits.  

Fruiting does not occur every year, but involves the formation of a 
tighter-leaved erect stem emerging from the central junction of the 
plants, growing upwards to form the tightly branched strobilus. 

The vegetative stems have surprisingly long roots, often allowing 
them to grow on peat which may appear superficially drier at the 
surface.

Strobili

Upright fertile 
stem with 
tighter and 
finer leaves

Creeping vegetative stem



Lifecycle 
The Clubmosses have a dual lifecycle, alternating between a 
gametophyte and sporophyte generation. It is the sporophyte (adult 
plant) that is generally observed in the wild, with the gametophyte 
almost microscopic in size.  

As the gametophyte becomes established the role of mycorrhizal fungi 
becomes essential.  

The plants are perennial, but significantly die back in harsh winters. The 
stems are procumbent, roughly 20cm long, but sometimes grow longer 
with underground sections linking what initially appears to be separate 
plants. The shoots typically persist for two years before disintegrating 
into fragments, which then re-shoot vegetatively; a process that appears 
to be triggered by periods of extreme cold weather in the winter. A 
time-lapse of two years of growth, filmed in the New Forest in 
Hampshire, UK, can be viewed here.

Gametophyte

Protocorm

Gametophyte and protocorm images courtesy 
of Jill Kowal, Natural History Museum, London

https://youtu.be/nSYVgk9vBUo
https://youtu.be/nSYVgk9vBUo


Mycorrhiza 
It has been known since the late-1800s that achlorophyllous gametophytes 
(Fig. 1, L) in the Lycopodiaceae family associate with fungi. More recently 
molecular evidence (backed up by microscopic examination) has shown the 
presence of Glomeromycota and Mucoromycotina (ancient mycorrhizal fungal 
groups) in the roots (Fig. 1, R) of several Lycopod species.  

In 2019, a controlled study examining the function of the Mucoromycotina fine 
root endophytes (FRE) demonstrated that mature sporophytes of Marsh 
Clubmoss are engaged in a nutritional mutualism with the FRE they host. This 
is the first vascular plant to be tested (see setup in Fig. 2) as such and provides 
an important link to other vascular plants colonised by the same fungus on in 
the same vegetation community.  

This study found the fungus plays a significant role in transferring Nitrogen to 
the plant and conversely, carbohydrates to the fungus compared with similar 
earlier studies focusing on non-vascular plants.  

Knowing this interaction is an important addition to our toolbox as we study 
and advise on conservation efforts for the marsh clubmoss. In a current study 
led by the Royal Botanic Gardens Kew, scientists are evaluating marsh 
clubmoss populations at 11 heathland sites to understand the ecological 
drivers affecting mycorrhizal colonisation and plant responses. Stay tuned to 
this section for updates on this study. Here is a sneak preview of a colonised 
root section from Barnsfield, Dorset. 

Fig. 1. Confocal microscope images of wild Lycopodiella inundata colonies from Thursley Common, Surrey 
(with permissions). (L) Cross section of a colonised protocorm and (R) root, stained with WGA-FITC. Pictures 
courtesy of Jill Kowal, Natural History Museum, London/Royal Botanic Gardens Kew. 

Fig. 2. (L) Procedure for measuring 14CO2 by Lycopodiella inundata and transfer to the fungus. (R) 
Procedure for labelling Lycopodiella with 33P-orthophosphate and 15N (Hoysted et al. 2019).  

Courtesy of Jill Kowal, Royal Botanic Gardens Kew 



Habitat 
Marsh Clubmoss occurs in a range of habitats, all sharing the same 
characteristics: 

1. Availability of either bare substrate, or permanently inundated 
Sphagnum beds 

2. Low levels of competing vegetation. 

The key habitat types are pictured on the following pages 

Disturbed habitats 
Marsh Clubmoss does not directly favour excessive levels of 
disturbance, but does thrive in post-disturbance habitats, such as 
bare ground on peat cuttings, eroded track edges and compacted 
soil associated with vehicle use. 

In the absence of large grazing animals such as auroch and bison 
these sorts of habitats rarely occur naturally and are now primarily 
associated with herds of free ranging livestock (in the New Forest), 
military activity (Thames Basin and Dorset Heaths) and where 
scrapes have been artificially created for conservation purposes, 
often with mixed success.



Habitat

Lightly poached peat on path edges

Vertical banks on path edge

Track and path edges



Track edge with light disturbance



Wet heath

Wet heath with cattle poaching



Damp exposed peat

Often becoming seasonally dry



Growing on Sphagnum in mire

M21 Mire



M21 Mire

Dune slack

Gravel pit edge
China clay tailings



Distribution 
World 

Marsh Clubmoss is relatively frequent throughout northern Europe, with 
outlying populations on the Azores. It is also occurs in North America, 
predominantly in the East. 

UK 

In the UK Marsh Clubmoss has its stronghold in the New Forest. The 
Dorset heaths support a few good strong populations, but are no 
longer considered a stronghold due to fragmentation and 
disappearance of many key sites. Cornwall and Devon support a small 
number of large populations, which in general appear to be faring 
better than their counterparts in the southeast (but are threatened by 
quarry expansions). The Thames basin is a former stronghold but has 
been steadily losing sites over the last two decades. 

Status 
Endangered, meaning it is facing a high risk of extinction in the wild. 



Reasons for decline 
Historically the decline of this species is linked to the general loss and 
fragmentation of heathlands. More recently its loss has been due to a 
combination of factors. Drainage and declining  heathland management 
has undoubtedly been a key factor, with isolated sites becoming harder 
to graze and reverting either to scrub or Purple Moorgrass-dominated 
mires. 

The New Forest is one of the few sites where extensive grazing allows the 
species to periodically form new sites. Elsewhere when local extinctions 
occur it is very unlikely plants will be able to re-colonise due to the 
fragmentation of heathlands. 

However at many sites the habitat conditions remain in what appears to 
be an optimal condition, and still populations continue to decline and 
die out. As this seems to be happening more often in the southeast we 
believe this may be a result of air pollution affecting mycorrhizal fungi, 
and we are carrying out more work to elucidate this. 

Protection under the law 
Despite its rarity Marsh Clubmoss is not protected under Schedule 8 of 
the Wildlife and Countryside Act 1981, except in Northern Ireland (where 
it is hanging on in a single site).  

Listed as a species of Principal Importance in England and Wales under 
the NERC Act 2006 and is a UK Biodiversity Action Plan priority species.

Unmanaged and extinct site in Dorset.



Survey and management

Continued in Part 2
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