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ABSTRACT
The distribution and previously confused recording history of the
genus Isoetes on Mallorca, Balearic Islands, is documented and
clarified. Two species, I. duriei and I. histrix are confirmed as present.

INTRODUCTION
The genus Isoetes is widely but discontinuously distributed around the Mediterranean
region. The most abundant and widespread are the terrestrial species of the Isoetes
histrix Bory aggregate; I. histrix s.stricto and I. duriei Bory. Within the Balearic
Islands the presence of I. duriei and another circum–mediterranean species I. velata
A. Braun have long been recorded on the most easterly, Menorca (e.g. Knoche, 1921).
It is, however, only comparatively recently that the genus has been discovered on the
largest island of the group, Mallorca. Duvigneaud (1971) was the first to report I.
duriei, from the Clot d’Albarca, the only mention of the genus cited by Bonafè
Barceló (1977) in his flora of the island. Castroviejo et al. (1986) follow these authors
in listing I. duriei as the only quillwort species on Mallorca but record they have not
seen material, basing the record on Duvigneaud (1979). Subsequently, Rossello and
Alomar (1987) reported the morphologically similar I. histrix from the same locality
cited by Bonafè Barceló (1977) for I. duriei, growing on “terrenos arcillosos triásicos
del Clot d’Aubarca (DE80), 450 msm, - en sitios húmedos y a veces periódicamente
encharcardos junto al torrente, raro”. In this brief note they do not mention the
earlier record of I. duriei from this area. Bolòs & Romo (1991) under I. duriei dismiss
the Mallorcan record of this taxon as I. histrix var. desquamata R. Br. and list I.
histrix as Menorcan for the first time. Beckett (1993) followed this view stating under
I. histrix “recorded previously as I. duriei, but recently identified at the University of
the Balearic Islands as I. histrix”. Most recently, in their catalogue of the plants of the
Puig Major region, Sáez i Goñalons and Vicens i Fandos (1997) repeat the suggestion
that earlier records of Isoetes from the Clot d’ Albarca refer to I. histrix.

OBSERVATIONS
The first author (FJR) became acquainted with the genus in Mallorca when searching
for material at the request of Dr. Elspeth Beckett who was then producing an
illustrated flora of the island. A search of the Clot d’Albarca in the company of Dr.
Beckett and S. Rumsey in early May 1990 revealed a small number of plants about to
aestivate in the silty gravel at the edge of a seasonal stream. One of these plants was
collected, depicted by Beckett (1993) and the specimen lodged at RNG. By its
megaspore size and ornamentation it was clearly referable to I. histrix. During a
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survey of scarce and hybrid fern taxa on Mallorca in April 1999 the first two authors
re-visited the Clot d’Albarca with the aim of refinding I. histrix and establishing that
the earlier reports of I. duriei were indeed erroneous.

RESULTS
Plants were located in considerable quantity but in a different location (although
within c. 500m) and habitat to the earlier find by FJR. Whereas previously the plants
had been seen in a seasonal stream bed, the new site was in a sheep-grazed field,
bordered on one side by the stream which, further down the valley, had supported the
small 1990 population. The majority of plants occurred in those areas where the stony
clay soil retained most moisture, visible as slightly lower-lying depressions with a
sparser vascular plant cover and greater bryophytic representation. In the field it was
assumed that a single taxon was present and a random representative sample of ten
plants was collected. These were then to be grown on for cytological investigation and
the establishment of experimental protocols for allozymic analysis of genetic
diversity.

Figure 1. A. Megaspore of Isoetes duriei (Clot d’ Aubarca, Mallorça). Proximal
surface showing character of the triradiate aperture and the distinctive, coarsely-
reticulate ornamentation, x 100. B. Megaspore of Isoetes duriei (Clot d’ Aubarca,
Mallorça). Lateral view, x 100. C. Megaspore of Isoetes histrix (Clot d’ Aubarca,
Mallorça). Proximal view. Note prominence of the apertural arms = triradial ridge
(laesurae), tuberculate ornamentation, and thickened equatorial ridge (cingulum), x
100.

On return to the laboratory it became obvious, however, that the collection
actually represented a mixed gathering of two taxa, with both I. histrix and I. duriei
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present. The latter could clearly be separated by its larger megaspores, approximately
twice the size of those of I. histrix, a difference visible to the naked eye. Under the
microscope the distinctly different megaspore ornamentation, coarsely reticulate (I.
duriei) as opposed to tuberculate (I. histrix) is readily apparent (Fig. 1). Upon
excavation the distinctive persistent leaf bases from which I. histrix has derived its
specific epithet were apparent on some but not all of the plants identified by
megaspore characters as I. histrix. The distribution of these two taxa within the
Balearic Islands can therefore be revised and is illustrated in Figure 2.

Figure 2. Distribution in the Balearic Islands of A Isoetes duriei; B. Isoetes histrix.

Of the ten randomly selected plants, four were I. duriei, which showed the most
obvious megasporophyll development/ripeness when collected. Megasporophyll
maturation may routinely be earlier in the polyploid I. duriei than in I. histrix;
however, further phenological observation is necessary. None of the I. duriei plants
had mature or even developing microspores when collected. Manton (1950) noted that
in this genus, as in other heterosporous pteridophytes, megasporangial production
precedes that of the microspores. If true in these terrestrial species, in the Mallorcan
site the microspores must be produced very late in the growing season, shortly
preceeding aestivation. The vast majority of the sporophylls were devoted to
megasporangial production but the ratio of male to female gametophytes may be
almost equal, given the magnitude of the corresponding structures. Neither species
has the ability to propagate or disperse asexually. Therefore their local abundance,
with the presence of plants of varied stature, hence age, including some very small
individuals, would indicate healthy populations with regular sexual reproduction. 

DISCUSSION
The identity of terrestrial Isoetes on Mallorca has been confused due to the gross
morphological similarity of the two species. Whilst ecologically similar, I. histrix and
I. duriei have rarely been reported to grow intermixed. Akeroyd & Jermy (1993)
suggest that I. duriei occurs in damper sites than I. histrix, but this is not true of the
Mallorcan locality, where the most aquatic habitat supported I. histrix alone. 

Hybridisation is commonplace between sympatric aquatic quillwort taxa (Taylor
et al., 1985) but has not been reported between terrestrial species. The Clot d’Albarca
site would seem to present an ideal area in which to establish whether hybridisation
does occur between terrestrial taxa. 

In spite of reasonable population sizes, the species must be regarded as
vulnerable in Mallorca as they are only known to occur in a limited area, the pattern



RUMSEY ET AL.: ISOETES IN MALLORCA 208

of land use or hydrology of which could conceivably change to the species detriment
and perhaps loss.
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