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ABSTRACT

With the aim to establish a conservation plan for the endangered Trichomanes

speciosum Willd. in northwestern France, the “Conservatoire Botanique
National” of Brest has carried out field work to collect appropriate information
about this species. In particular, the data available about the type of habitat,
abundance and ecology ,as well as the threats for the gametophyte and
sporophyte stages, were updated. 

INTRODUCTION

The Killarney fern, Trichomanes speciosum Willd. (Hymenophyllaceae), is one of the
rarest and most endangered of the European Pteridophytes (Stace, 1997; Boudrie in

Olivier et al., 1995). Indeed, despite quite a large Atlantic/Macaronesian distribution
area (Ratcliffe et al., 1993; Rich et al., 1995; Boudrie in Olivier et al., 1995; Krukowski
et al., 2002), populations are scarce and fragmented (Fig. 1). Though a larger
distribution of this plant has sometimes been reported, reports of this species from the
tropics correspond to closely related, but specifically distinct, taxa (Prelli, 2002). In the
British Red Data Book, its status is “Vulnerable” in Europe (Ratcliffe et al., in
Wigginton, 1999). The fern is listed in Annexes II and IV of the European Community
Habitats and Species Directive (European Community, 1992) and is also mentioned in
Annex I of the Bern Convention. According to the IUCN citation, the taxon is
considered as “rare” in the World and more precisely “endangered” in France where it
is legally protected (Boudrie in Olivier et al., 1995). Indeed, the distribution of T.
speciosum across France illustrates the geographical hiatus existing between known
sites of the species with distances exceeding a thousand kilometres. French sites of
Killarney Fern have been recorded in three major areas (Figure 1): the Basque Country
close to Spain (Jovet, 1933), the Massif Armoricain in north-western France (Louis-
Arsène, 1953; des Abbayes et al., 1971; Prelli et al., 1992; Bioret et al., 1994) and the
Vosges Mountains close to Luxembourg and Germany (Jérôme et al., 1994; Bizot,
2000a). Between these three poles, recent investigations have discovered other sites in
the Ardennes, south of Belgium (Bizot, 2000b), Limousin (Boudrie, 2001) and Tarn
(Bizot, 2004), at the northwest and south of the Massif Central, respectively.

It is worth noting that in Central Europe, from Belgium to Poland, Trichomanes

speciosum is observed only as independent gametophytes (Farrar, 1967; Farrar, 1985).
In France, sporophytes have been found only in the Basque Country and Massif
Armoricain. The scarcity of observable fronds constitutes one of the peculiarities of the
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Killarney Fern: this results from the ability of the prothallial stage to persist by
vegetative reproduction without transition to a sporophytic generation as in the classical
life-cycle of Pteridophytes. To date, no explanation has been provided for this
phenomenon, first pointed out in France in the Massif Armoricain by British botanists
on a tour across Huelgoat forest (Prelli et al., 1992); since their discovery, many new
sites with independent gametophytes have been identified throughout France. For
example, in the Vosges Mountains (Jérôme et al., 1994), a systematic prospecting that
started in 1992 increased the number of gametophyte sites to 750 (Jérôme et al., 2001);
no sporophytic individuals have been found in any of those sites except for one, where
four tiny fronds, firstly described by Rumsey et al. (1996) in the British Isles, were
present between 1993 and 1997 (Rasbach et al., 1999).
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Figure 1. Trichomanes speciosum distribution with all records mapped on the 50 km
UTM grid system, with ˜ sporophyte sites, ™ gametophyte sites. Focus on the three
main regions where the species is recorded in France: the Basque Country (BC), the
Vosges Mountains (VM) and the Massif Armoricain (MA).



Moreover, in the Massif Armoricain, Trichomanes speciosum showed another
feature strictly related to this region: the populations of sporophytes were all recorded
in old wells, but never in natural habitats. In the neighbourhood of the first site
discovered in 1949 (Louis-Arsène, 1953), systematic exploration conducted in the
1950s evidenced 178 wells sheltering fronds of the Killarney Fern. One should note
that, across this geographical area, the first fronds of the species to be found in two
natural sites were observed only as recently as 2002 (Poux et al., 2003). In comparison,
in 1960 the Basque Country sheltered 21 sporophyte sites (Boudrie in Olivier et al.,
1995) located on the shady slopes of ravines in the close vicinity of permanent streams,
in agreement with the classical description of the species habitat throughout Europe
(Allorge et al., 1941, Ratcliffe et al.,1993, Page, 1997). In the British Isles, no Killarney
Fern has been recorded in man-made habitats except one gametophyte population in an
adit (Rumsey et al., 1998). 

In France, recent decades have seen a very rapid decrease of the overall population
of Trichomanes speciosum, despite the discovery of new sites. Indeed, between 1960
and 1992 the number of sites across the Basque Country was reduced to nearly half,
falling from 21 to only 12 sites (Boudrie in Olivier et al., 1995). In the Massif
Armoricain only 128 wells (out the 178 ones identified in the1950s) were still observed
in 1976 (J. Moisan, personal communication, 2003). Moreover, the most recent survey
carried out by Moisan and Tournay in 1995 confirmed the dramatic decline of the
species in north-western France. Only 43 wells were still found to shelter the delicate
fern (Rivière, 1999); indeed, about two-thirds of the other wells had been destroyed or
hermetically closed with sheets of metal. Further to these observations, the
Conservatoire Botanique National de Brest, in charge of the conservation of endangered
plant species across the Massif Armoricain, felt it necessary and urgent to take
appropriate measurements for the protection and conservation of T. speciosum. The pre-
requisite for the development and implementation of a conservation plan for the fern
was the description of the species’ parameters, type of habitat, abundance, ecology and
possible threats for the gametophyte and sporophyte stages, which were not available at
that time. In particular, concerning the independent gametophytes, no data were
available about their distribution and abundance due to the very recent awareness of this
stage (1991) by French botanists. It was, therefore, of paramount importance to update
these data and collect additional information about the ecology of each generation of
the species in north-western France. As a consequence, all the sites known to shelter
some stage of Killarney Fern across the Massif Armoricain have been visited so as to
characterise the species habitats. Particular attention has been paid to the description of
the forested habitat because of the apparent lack of sporophytes in the region.
Conservation of T. speciosum can then proceed through the definition and
implementation of a management policy meeting the environmental conditions required
for maintenance of the fern. 

MATERIAL AND METHODS

Material

The Killarney Fern is a terrestrial species, and more precisely a filicophyte with an
anisomorph digenetic cycle (Cusset, 1997). Classically, by alternation of the haplophase
and diplophase, the plant adopts two distinct forms (Des Abbayes et al., 1971). The
filamentous gametophytes are found as small, light green and loosely-tangled clumps.
These clumps can be about 1cm thick and constituted of cylindrical and aligned cells
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formed successively; their mean length is 150 and 300 µm, with a diameter of 40 to
55 µm (Makgomol et al., 2001). These filaments bear numerous brown and unicellular
rhizoids for anchorage to the substratum and nutrition (Rumsey et al., 1998). They are
characterised by a cellular septum typically at right angles to the main elongation axis
of the filaments, unlike bryophyte protonema (Prelli, 2002). Another feature of T.

speciosum gametophytes are the truncated gemmiferous cells; each of them bears a
propagule composed of about 1 to 20 cells of 0.2 to 1.0mm in length which are
responsible for the vegetative reproduction (Makgomol et al., 2001). After dispersion,
a typical brown scar is left by the propagule at the surface of the gemmiferous cell. In
most species of Trichomanes, the gametophytes must be about three years old to
become sexually mature (Stockey, 1940). The sexual reproductive structures, i.e. the
archegonium and antheridium, the female and male organs, may be carried by the same
filament. 

The sporophyte of the fern is pale green when juvenile, and dark green at the adult
stage (Page, 1997). It consists of bi- or tri-pinnate fronds (Stace, 1997) with a long
petiole and a triangular limb typically translucent because it is made of a single cell
layer (Boodle, 1900), except for the venation. Its more or less ramified rhizomatous axis
is long and thin, with a diameter of about 5mm (Makgomol et al., 2001; Stace, 1997);
its subtomentous aspect comes from a cover of russet-blackish scales. It bears numerous
thin roots involved in the anchorage to the substratum (Jermy et al., 1991). Ten to 30cm
long fronds (Prelli, 2002) are formed along the rhizome at every 0.5 to 4cm (Cusset,
1997) but their length can reach 50cm (Makgomol et al., 2001). The sori are located at
the edge of the pinnules, with each of them at the nerve end. They are surrounded by a
tubular chlorophyllous and cup-shaped involucre, (Prelli, 2002) overtopped, at
maturity, by a sporangia-bearing filament (Page, 1997). Spores of the genus
Trichomanes are chlorophyllous, green, spherical and possess a perispore (Tryon et al.,
1990). After collection, their viability seems very short, six days according to Stockey
(1940). They are said to germinate and develop very slowly (Page, 1992).

Methods

The Conservatoire Botanique National de Brest asked its 300-strong botanist network
to observe and report on the field localisation of Trichomanes speciosum across the
Massif Armoricain. Thus, all the man-made and natural habitats known to shelter the
Killarney Fern over the region were systematically visited and described. Each site was
pinpointed on 1:25,000 maps published by the French National Geographic Institute
(IGN). Then, an updated map of the distribution T. speciosum across the Massif
Armoricain was produced. Gametophytes of the fern were searched for at sites where
only sporophytes had been identified. At sites of independent gametophyte, 1cm² clump
samples were collected under licence and examined under the binocular microscope,
eventually revealing the presence of tiny sporophytes. To assess the population density,
fronds were counted, and their length was evaluated. Concerning the gametophyte, five
classes of abundance were defined as follows from the form and density of the growth
and the extent of occupied surface: i) class 1, the occurrence of one to ten scattered
clumps (1cm²); ii) class 2, eleven to fifty scattered clumps (1cm²); iii) class 3, from
more than fifty scattered clumps (1cm²) to an almost continuous carpet of about 1m²;
iv) class 4, an almost continuous carpet of about 1 to 2m² and v) class 5, an almost
continuous carpet larger than 2m². These data were statistically analysed (t-test) with
the Statistica version 6 software to compare the gametophyte-occupied surfaces in the
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natural and human-made habitats. These calculations allowed us to describe precisely
the gametophyte abundance with respect to the type of habitat and obtain valuable
information about its ecology. For each site, a field form was completed with all the
relevant parameters about the presence, abundance and state of the population, and the
type of habitat with the most important ecological criteria and existing or potential
threats. 

RESULTS

Habitats of Trichomanes speciosum Willd. in the Massif Armoricain 

Figure 2 presents the geographical distribution of Trichomanes speciosum across
northwestern France. Table 1 lists the characteristics of the 165 known sites. All these
data allowed us to establish clearly that, in this area, the main type of habitat for the
Killarney Fern is still old wells as previously observed; indeed, 109 of these sites shelter
sporophytes or gametophytes or both (Figure 3). More precisely, in 32 wells out of 34
the fronds were always associated with gametophytes. The last two wells, in a very poor
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Figure 2. Distribution map of Trichomanes speciosum in the Massif Armoricain 
ž commune with a least one population of sporophyte 
˜ commune with at least one independent gametophyte's population but without

sporophyte
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Field site habitat S G
Morbihan

Berne W 50 * +
W 7 +++
W 0 +++Bieuzy
W 20 * +++
W 0 +++
W 0 +
W 0 +++Bubry

W 15 +++
Carentoir W 0 +++

W 0 +++
W 0 +++Cournon
W 0 +
W 50 +++
W 0 +
W 0 +
W 0 +
W 0 +

La Croix-Helléan

W 0 +++
Faouët  temple 0 ++

W 0 +++
W 0 +++
W 0 ++La Gacilly

W 400 +++
W 0 +++
quarry 0 +++++Glénac
W 0 ++
C 0 +++Groix C 0 ++
W 0 +
W 0 +++Guern
W 0 +++

Guiscriff W 0 inaccessible
W 0 ++
W 30 * +
W 0 +++
W 150 ++

Helléan

W 0 ++
Hennebont cellar 0 ++++

W 6 +++
W 20 * 0Lanvenegen
W 50 +++
W 80 +++Lignol W 0 +

Table 1. sites of Trichomanes speciosum in the Massif Armoricain indicating the
Department, the type of habitat and abundance.
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Field site habitat S G
W 0 ++Loyat W 0 +
W 0 +++
W 0 ++Melrand
W 2 +++

Peillac W 0 +
Persquen W 10 +++
Ploëmeur C 0 +++

W 0 +++
W 0 +
W 30 +++
W 19 * +++
W 200 +++

Ploërmel

W 0 +++
Pluherlin W 200 +++
Pluméliau W 2 +++

W 20 * +++Pluméliau W 0 ++
Pontivy tunnel 0 +++

W 0 ++Ruffiac W 0 +
Saint-Aignan O 0 +

W 16 * +++
W 0 +++Saint-Barthélémy.
W 50 +++

Saint-Gildas C 0 +++
Saint-Gravé W 0 +

W 0 +
W 0 +
W 0 +
W 0 +
W 0 ++
W 0 +

Saint-Martin

W 0 ++
W 0 +
W 0 +++Saint-Martin
W 0 ++
W 0 +
W 0 +++Saint-Nicolas
W 0 +
W 15 * +++Saint-Thuriau W 8 +++

Saint-Vincent-sur-Oust W 100 +++
W 10 ++
W 0 +++Taupont
W 200 +++
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Field site habitat S G
W 6 * +++
W 120 +++
W 0 +
W 5 +++
W 0 +
W 0 +

W inaccessible
* inaccessible

Taupont

W 0 +++
Côtes d'Armor

Binic C 0 ++
Etables C 0 ++

W 100 ++
W 4 * 0Glomel
W 0 ++

Kergrist-Moëlou O 0 ++
Perret O 0 ++

C 0 +++Perros-Guirec C 0 +++
Ploubezre B 0 ++
Plougrescant C 0 ++
Saint-Nicolas B 80 +++

B 10 +++Saint-Servais B 0 +++
Finistère

Berrien O 0 +
Beuzec C 0 ++
Briec O 0 ++

C 0 ++Cléden C 0 ++
Crozon C 0 +++
Morgat C 0 ++
Edern O 0 ++
Ergué O 0 ++
Guiclan O 0 ++

B 0 +Huelgoat O 0 +
Locunole O 0 ++
Loqueffret W 200 +++
Loperec O 0 ++

O 0 +Loperhet O 0 +
C 0 ++
C 0 ++
C 0 +++Ouessant

C 0 +++
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Field site habitat S G
C 0 ++++Plogoff C 0 +++

Plogonnec O 0 ++
Plouarzel C 0 ++

O 0 ++Ploudiry O 0 ++
O 0 +Plougastel O 0 +

La Roche-Maurice. O 0 ++
Scaër O 0 ++

Ille et Vilaine
W 0 +
W 0 ++
W 0 +++
W 0 +++
W 0 ++
W 0 +

Bains-sur- Oust

W 0 +
W 0 +
W 0 +++Sainte-Marie
W 0 +
W 0 +++
W 0 +++Sainte-Marie
W 0 +++
W 0 +++
W 0 ++
W 0 ++Sixt-sur-Aff

W 0 +++
Loire-Atlantique

Avessac W 0 ++
Manche

Flamanville C 0 +++
Gréville C 0 +++
Mortain O 0 ++

Orne
Le Châtellier O 0 +

Type of habitat (W: well; C: coastal cave; O: rocky outcrop, B: woodland boulders;
other types of human-made habitat).
Abundance in term of number of fronds for the sporophyte and surface of the overlap
for the gametophytes with:
class 1 (+) :  1 to 10 scattered clumps (1cm²)
class 2 (++) :  11 to 50 scattered clumps (1 cm²)
class 3 (+++): from more than 50 scattered clumps to an almost continuous carpet (1 m²)
class 4 (++++) : almost a continuous carpet from 1 to 2 m²
class 5 (+++++) :  more than 2 m²
*: dramatically endangered sporophytes whose fronds were observed to be brown and withered
r: small fronds < to 10 cm length



condition, contained no gametophytes, and the fronds were all brown and withered.
Conversely, 75 frond-free populations of gametophytes were observed in wells, and
four populations were recorded in other types of man-made habitat (Table 1, Figure 3).
During this field study, the Killarney Fern was also observed as independent-
gametophyte populations in natural habitats, i.e. 22 rocky outcrops and five woodland
boulders (Table 1, Figure 3). In agreement with a previous report (Poux et al., 2003),
two other woodland boulder sites were identified as still sheltering both gametophytes
and sporophytes, but their fronds exhibited a quite unusual and intriguing morphology
with few denticulations and a very much reduced size. Though well-represented along
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the shoreline of north-western France, 24 populations were observed in caves, but only
as gametophytes (Figure 3). 

Abundance of Trichomanes speciosum. in the Massif Armoricain

Two to 400 fronds were observed in the wells sheltering sporophytes; their length
varied greatly from 8cm (Melrand, Kerhoh, Morbihan) to 30cm (La Gacilly, La Villio,
Morbihan) with a mean size of 15 to 20cm. Some fronds were green and vigorous
(Saint-Barthelemy, Saint-Fiacre, Morbihan), whereas others were brown and withered
(Helléan, Le Rohello, Morbihan). A statistical comparison of gametophyte overlap,
expressed in percent per class (Figures 4a & 4b), between the natural and man-made
habitats revealed very significant differences (p < 0.01, a = 5%), but only for classes 2
and 3. Thus, in natural habitats of the Massif Armoricain, the gametophytes were
observed mainly as class-2 growths, and in man-made habitats, e.g. wells, as class-3
growths. 

Ecology of Trichomanes speciosum in the Massif Armoricain 

Ecological data about each of the 165 sites of the species were collected. Their analysis
showed that the natural and human-made habitats of Killarney Fern were always
localised on an acid substratum made of sandstone or schistose rocks. Trichomanes

speciosum was never observed on calcareous formations. In forested habitat,
gametophytes were found as independent populations in rocky outcrops and more
particularly in small cracks or little flat caverns shielded by a sloping rocky roof. In the
woodland boulders, the observed green clumps were either alone or in association with
sporophytes on the rockside. As a rule, the Killarney Fern grows on substrates exposed
to the North (figure 5); it is never exposed to direct illumination, and it was necessary
to use a light source to observe it when present mainly as the gametophyte. In the wells,
the prothallial stage always covered the part of the wall below the zone occupied by
sporophytes. Such a location corresponds to a cool and wet environment, obviously
accentuated by the presence of water in wells or streams in natural habitats. In the
natural site of Saint-Nicolas-du-Pelem (Côtes d'Armor) where sporophytes had been
discovered for the first time, the fronds were growing further downstream at three close,
though distinct, locations; the recorded sporophytes (30, 30 and 20, respectively) were
flattened against big boulders, at about 10cm above the running water in well-shaped
areas sheltered by dead trees. In the second natural habitat (Saint-Servais, Morbihan),
the fronds of T. speciosum were hanging from the ceiling of a 25cm deep and wide,
20cm high small alcove where the river turns into a small cascade. It is worth noting
that, regardless of the presence of a stream, all the sites with fern sporophytes and/or
gametophytes were always wet due to abundant leaching waters likely to be responsible
for major inputs of minerals to the plant localised in small places with generally little
humus. Indeed, the species developed on very thin layer of organic substratum and even
directly on the rock. Our observations also demonstrated that, in coastal caves, the fern
often appears as gametophyte attached to the ceiling in sites never covered by sea at
high tide. Whenever the caves had a certain height, the green clumps were evident on
vertical walls located on the sea cliff, in order to avoid flooding by the seawater. This
suggests that the gametophytes of Killarney Fern cannot tolerate repeated contact with
salt water. Such caves are likely to be submitted to intense sea spray, but as running
fresh water was also observed in gametophyte-sheltering caves, salt is probably washed
away.
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Figure 4a. Percentage of gametophytes overlap class in natural
Trichomanes speciosum Willd. sites in the Massif Armoricain.
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Figure 4b. Percentage of gametophytes overlap class in
human-made Trichomanes speciosum Willd. sites in the Massif
Armoricain. 



Numerous pteridophytes, e.g. Asplenium adiatum-nigrum L., A. billotii F.W. Schultz, A.

scolopendrium L., A. trichomanes L., Blechnum spicant L., Dryopteris dilatata

(Hoffm.) A. Gray, Dryopteris filix-mas (L.) Schott, Pteridium aquilinum L.,
Hymenophyllum tunbrigense (L.) Sm. and Dryopteris aemula (Ait.) Kuntz, were
observed at the natural or man-made sites of T. speciosum. Under tree cover, mainly
composed of Fagus sylvatica L. and Quercus robur L., the herbaceous layer was
usually dominated by Luzula sylvatica (Huds.) Gaud. in association with chamaephytes
Vaccinum myrtillus L. and Calluna vulgaris (L.) Hull. Along the coast, Asplenium

marinum L. was often observed at the entrance of caves sheltering gametophytes of
Killarney Fern. Whatever the kind of habitat, bryophytes were the predominant plant
species in the vicinity of both stages of T. speciosum.
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Occurrence of tiny sporophytes of Trichomanes speciosum across the Massif

Armoricain

Tiny sporophytes, less than 0.5cm long, were observed under the binocular microscope
(x 10), in samples from six sites in Morbihan, i.e. the quarry of Haut-Sourdéac (Glénac)
and the wells of Haut-Roussimel (Glénac); Vieille Ville (Taupont), Lestun (Cournon),
Saint-Armel (Bubry), Croix-Piguel (Saint Martin), 3 sites of Finistère, i.e. woodland
outcrops of Chapelle-Ruinée (Roche-Maurice), Stangala (Ergué-Gaberic), Le Gouffre

(Huelgoat) and in one site of the Côtes d'Armor in Vallée du Léguer (Ploubezre). Thus,
in north-western France, some populations of gametophytes seem able to produce
sporophytes, but they are so small that they are invisible to the naked eye.

DISCUSSION

Wells still constitute the major habitat of Killarney Fern in north-western France, since
they account for 67% of the sites across the Massif Armoricain. The preponderance of
T. speciosum in this area is related to the preservation of numerous traditional wells.
Following the identification of fronds of Killarney Fern in a well in 1948, there has
been a systematic inspection started in the 1950s in the surroundings of this first well
(J. Moisan, personal communication, 2003). Such a complete exploration has raised the
number of sporophyte-sheltering wells to 178 across the Morbihan. One should note
that at that time, no gametophyte of the species had been recorded, nor any similar study
been conducted elsewhere in France. However, the updated data clearly show that the
species is also well-represented in natural habitats, even though it consists mainly of
gametophyte populations. They also indicate that the distribution area of the
gametophyte is significantly greater than that of the sporophyte (129 and 36 sites,
respectively). This observation corroborates those made in the Basque Country where
a systematic search for prothallial filaments, totally unknown at this date in this
geographical area, was conducted in 2002 (Loriot et al., 2002). Thanks to the criteria
defined above for the characterisation of the gametophyte ecology across the Massif
Armoricain, the targeting on Basque Country maps of sites liable to shelter the
Killarney Fern, allowed fruitful prospecting. The characteristic green clumps were,
indeed, discovered in places registered as sporophyte habitats; but, gametophytes of T.

speciosum were also identified in many other sites with no previous record of the fern.
Since then, searches have been targeted to sites considered as potentially favourable to
the development or presence of independent gametophytes; they recently led to the
report of three new localities (Blanchard et al., 2003). Thus, in the Massif Armoricain
and Basque Country, the gametophyte sites are more numerous than the sporophyte
ones. This observation agrees with the European distribution area of the fern (Stace,
1997).
Concerning the abundance of gametophytes, the largest areas of overlap were always
identified in poorly illuminated sites with large walls; this lack of light prevents other
plant species, e.g. the bryophytes, to compete with the Killarney Fern. Such conditions
are typically found in wells and other types of man-made habitats like quarries,
tunnels,etc.; this explains why the present study evidenced a class-3 abundance of the
fern in 50% of them. In natural habitats, such a growth was mainly observed in coastal
caves; on the other hand, class-2 abundance was principally noticed in forested habitats
(53%) where the numerous small and deep cracks of rocky outcrops or woodland
boulders, free of inter-species competition sheltered scattered clumps of independent
gametophytes. 
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The recent and first observation, in natural habitats, of two new populations of
sporophytes is a major finding. But it must not hide the significant drop in the number
of sporophyte-sheltering wells across the Massif Armoricain. Indeed, most of the wells
that historically sheltered this fern have been closed, which resulted in the
disappearance of fronds because of a lack of light and humidity as evidenced by their
brown and withered aspect. It is worth recalling that, since the 1950s, 81% of the
sporophyte populations have been destroyed. Moreover, among the few wells still open,
only nine of them house a luxurious population of sporophytes (with more than 100
fronds); in the others, the number of fronds ranges within two and 30. The maintenance
of the fern in wells is undoubtedly related to their use: when the water is drawn from
the well, the fronds are sprinkled. 

Thus one must not consider T. speciosum as abundant across the Massif Armoricain
despite the 165 recorded sites; its conservation state is undoubtedly alarming, since a
third of the 34 inspected wells are endangered in the immediate short-term. Failing to
implement conservation measurements would cause the disappearance of this species
from Central Brittany within a few years. This is why the Conservatoire Botanique
National de Brest has produced an informative leaflet, “Trichomanes speciosum, a rare
plant to safeguard”, for owners of wells sheltering the precious fern at any stage of its
life-cycle. Owners are requested to water the fern regularly to mimic the ancestral
gesture. Moreover, so as to eliminate the deleterious closing of many wells with pieces
of metal or wood, from an initiative of CBN Brest specifically designed grids are being
installed on wells by the technical services of the local town councils. In a near future,
it is planned that owners of a piece of forest or coastal fringe will be informed of the
presence of the fern and educated through a further leaflet.

CONCLUSION

The conservation of the identified populations of independent gametophyte is essential
because of their inherent interest but also their potential to eventually produce
sporophytes through sexual reproduction. Indeed, in north-western France, the
"independent gametophyte" has the capability to form tiny sporophytes. The scarcity of
these tiny sporophytes and the small size of fronds are both remarkable. Our difficulty
lies in the definition of conditions favourable to the development of the adult stage from
these small sporophytes. Ongoing experiments focus on analysis of environmental
parameters to determine whether these are responsible for arresting the growth of the
tiny sporophytes at a juvenile stage in most of the natural habitats across the Massif
Armorican by inducing physiological deficiency.
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