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ABSTRACT 
Asplenium eber/ei D.E. Meyer is one of the rarest fern taxa: only one small colony 
of several plants is known from Northern Italy (Dolomites). Detected by the late G. 
Eberle, it was named after him and first described as a hybrid Asplenium x eber/ei 
by D.E. Meyer (1962). As it was later shown to produce good spores, the description 
was emended as Asplenium eber/ei D.E. Meyer (1967). The author claimed to have counted 
its chromosomes (2n=l44) and concluded that it was an allotetraploid taxon derived 
from diploid Aruta-muraria L. and Asee/osii Leybold. This and other claims have proved 
to be incorrect. 

We have examined the cytology of Aeber/ei again, taking fixings in the field and 
of plants raised from spores in the greenhouse, and found it to be diploid. We also 
made the artificial hybrid of A. eber/ei with diploid A ruta-muraria which gave full 
pairing of chromosomes in meiosis, showing that these two morphologically distinct taxa 
have completely homologous chromosomes, and that A eberlei must be a mutation 
of diploid A ruta-muraria. Consequently we name it A ruta-muraria L. subsp. dolomiticum 
Lovis & Reichstein var. eberlei (D.E. Meyer) Rasbach, Rasbach, Reichstein et Viane 
comb. et stat.nov. holotype: Eberle s.n., 5. Juli 1961, 4 fronds in (B) (=Meyer-2779); 
and isotype, 3 fronds in (FR). 

(Abbreviations for Herbaria follow Holmgren et al., 1990) 

INTRODUCTION 
Asplenium eberlei is an extremely rare taxon known only from one large block of dolomitic 
rock in the Dolomites in Northern Italy. It was detected by G. Eberle in 1961, named 
after him and described first as a hybrid A. x eberlei D.E. Meyer ( 1962). Meyer ( 1962) 
first assumed it to be a cross of A. ruta-muraria L. with A. seelosii Leybold, both growing 
in the vicinity (the latter rare). He later ( 1967) realized that A. eberlei produces good spores 
and claimed to have counted chromosomes in a root tip, finding it tetraploid with 2n=l44 
(without giving an illustration). He therefore assumed it to be an allotetraploid species 
arisen by chromosome doubling in a diploid hybrid between A. ruta-muraria L. subsp. 
dolomiticum Lovis & Reichstein ( 1964) and A. seelosii Leybold (see also Eberle 1962, 1967). 
Meyer even claimed to have found a triploid hybrid "A. ruta-muraria x A. eberlei, 2n=l08". 
Since the late D.E. Meyer was considered an authority whose first work ( 1952) was careful 
and reliable, it took us some time before deciding to check his claims, which all three 
turned out to be incorrect. 

Previously we found other incorrect statements in his publications, e.g. for x 
Asplenoceterach badense D.E. Meyer ( 1957) [see Rasbach et al. ( 1989)] , and for A. x 
nieschalkii D.E. Meyer ( 1963) [see Bennert et al. ( 1988, 1989)]. 

MATERIAL AND METHODS 
Spores used to raise living progeny and for hybridisation 
To protect the rare taxon from being destroyed by collectors both G. Eberle and D.E. 
Meyer fortunately did not disclose the precise locality where they found A .  eberlei. 
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Fig. I Silhouettes of fronds (all fertile). 

a� A ruta-muraria subsp. dolomiticum, TR-5575; Dolomites, 25.9.1981; 
b � A . ruta-muraria subsp. dolomiticum, Ras-505; Dolomites, 14.9.1980; 
c � A ruta-muraria subsp. dolomiticum, Ras-580; Dolomites, 29.7.1987; 
d � A ruta--muraria subsp. dolomiticum, Ras-410; Dolomites, 14.9.1986; 
e � A ruta--muraria subsp. dolomiticum, Ras-528; Dolomites, 14.9.1986; 
f � A. ruta--muraria subsp. dolomiticum, Ras-526; Dolomites, 15 .9.1986; 
g � A eber/ei, D.E. Meyer-3484 (B); Dolomites, Sept. 1965; 
h � A ruta-muraria subsp. dolomiticum var. eber/ei, Ras !57; Dolomites, 18.9.1980; 
i � A. ruta-muraria subsp. dolomiticum var. eber/ei, Ras-5 19;  Dolomites, 15 .9.1986; 
k � A ruta-muraria subsp. dolomiticum var. eber/ei, Ras-521; Dolomites 18.9. 1986; 
I � experimental hybrid A ruta-muraria subsp. do/omiticum x A eber/ei, TR-6646 2; 

n 

m � A ruta-muraria subsp. dolomiticum var. eber/ei, TR-5302 2; progeny from spores; 
n � A. ruta-muraria subsp. dolomiticum var. eber/ei, TR-5302 11; progeny from spores; 
o � A see/osii, Ras-496a; Dolomites, 20.7.1986. 
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Nevertheless a few field botanists (P. Aleksejew, H.W. Bennert and two of us, H. and 
K. Rasbach) found it independently and showed it to reliable colleagues (H. Melzer, G. 
Schulze). None of these visitors ever removed a living plant which all remained in their 
rock fissure. One of us (T.R.) raised living plants (first as TR-2180) from spores collected 
(Sept. 1965) by D.E. Meyer at the type locality (Meyer-3484) and kindly sent to Base! 
on 18 Dec. 1967. Sowings were made on 14.1.1968. The progeny was kept in cultivation 
for c.three years (see Reichstein in Hegi, 1984:236, fig.2 12) but for the above mentioned 
reason no cytological examination was performed. Later, new plants (TR-5302) were raised 
from spores collected at the type locality by H. and K. Rasbach (Ras- 1 58, 1 5.9. 1980). Sowing 
8.2.1981 (on Agar-medium) gave ample prothallia, some of which were planted on soil 
to raise progeny; 15 mature plants were obtained and nearly all were cytologically examined. 
Meiosis invariably showed n=36ll (see Fig.2); in plant no. 4 mitosis in a root tip was also 
examined and again found diploid with 2n=72 (Fig. 2). Spores of mature plants were sown 
again, and the prothallia partly used to raise fresh progeny, partly for hybridisation. 

Cultivation 
Spores were sown on Agar-medium (Rasbach et al. 1991); the prothallia, when c. 3mm 
high, were planted in pots with lime free soil (see Rasbach et al. 1983) to which c. 10% 
pulverized dolomitic rock was added. These pots were kept covered with plastic bowls 
and watered (dropwise) every day. When sporophytes appeared they were planted in single 
pots, kept covered until the second or third leaf appeared and then grown open in the 
cold greenhouse at c. 5-25°C (depending on the season). 

Hybridisation 
This was done using the method mentioned by Rasbach et al. (1991 )  and which will be 
published more extensively in the future. We did two experiments. 

TR-6645, on 15.6.1987 using 20 prothallia of A. eberlei (TR-6521 = spores Ras-495, sown 
on 16.10.1986) and 9 prothallia of TR-6522, A. ruta-muraria subsp. dolomiticum from spores 
Ras-522 (H. & K. Rasbach, 15.9:1986, coli. at the locus classicus of A. eberlei, sown 3 1 . 1 . 1987). 
On 24.8 . 1987 ten baby sporophytes were planted in pots; most of them succumbed to a 
fungal infection, only one reached maturity and was A. eberlei. 

TR-6646, also on 15.6.1987, using 9 prothallia of A. eberlei (TR-5302, sown 3 1 . 1 . 1987) 
and 16 prothallia of diploid A. ruta-muraria subsp. dolomiticum (TR-6522, from spores 
Ras-522, sown 31.1. 1 987) was more successful. 20 baby sporophytes were planted in pots 
(24.8. 1987) of which 6 reached full size and maturity in June 1988 and were numbered 
I - 6. Judged from their intermediate morphology, plants 2 and 6 were considered hybrids, 
showing distinct petiolules up to 1.5 mm long and c. 0.3 mm wide (Fig.1). Both hybrids 
had good, regular spores (Fig.4) and showed n=36ll in meiosis (Fig.3), microcharacters are 
given in Tab. I. Plants I, 3, 4 and 5 were A. eberlei with deeply pinnatisect leaves, not 
completely cut to the rachis. No selfs of the second parent (diploid A .  ruta-muraria) were 
obtained in the experiment. 

Cytological investigation 
For cytological investigation premature sporangia were fixed in the field or in the greenhouse, 
using a fresh mixture of acetic acid and ethanol abs. (1:3). Staining in acetocarmine and 
squashing was performed as described by Manton (1950:295). Root tips were pretreated 
in 0.1% aqueous colchicine for 12-14 hours at 4° C. Before squashing, the root tips were 
softened by partial hydrolysis in 0. 1 N hydrochloric acid for 20-30 minutes (depending on 
thickness) at exactly 60° C. Final analyses of meiosis (spore mother cells) and mitosis (root 
tips) were made using an Olympus BHS microscope at a magnification of IOOOx, with 
attachment for phase contrast and a drawing tube (Figs. 2 & 3). (All cytological work 
by H.R.) 



1 28 

• 

• I 

. . , 'f/ 
-

Fig. 2 Cytology 

• 
- • 

•• 
a 

\ 

r.. �, ' J 
·· � 
b -.:: .. 

, 

' 
• I 

� .. -
• " 

• � 

..... 
. , A 

. •' , 
•a 

• 

• 
.. " 

-

h h 

a, b = photographs, a ·  , b · = explanatory diagrams. 
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a = A. ruta-muraria subsp. dolomiticum var. eber/ei, TR-5302, cultivated plant; sporemothercell in meiosis 
(metaphase I) with n=J6ll. 
b = A. ruta-muraria subsp. dolomiticum var. eber/ei, TR-5302 4, cultivated plant; mitosis in root tips 
with 2n=72. Det.: H.R. 
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c, d = photographs, c · , d · = explanatory diagrams. 
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c = Experimental hybrid A. ruta-muraria subsp. dolomiticum x var. eberlei, TR-6646 2. Sporemothercell 
in meiosis (diakinesis) with n=3611. 
d = A. ruta-muraria subsp. dolomiticum var. eberlei, Ras-521 4, fixed in the field. Sporemothercell in 
meiosis (metaphase I) with n=3611. Det.: H.R. 
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Micromorphology 
Methods for micromorphology are those given by R.V. in Demiriz et al .  ( 1990) and by 
Viane (1 990); only untreated, fresh spores were used. Results summarized in Tabs. I & 
2, and on figs. 4 and 5, are discussed here. 

RESULTS 
Perispore structure 
Mature spores of both diploid and tetraploid A. ruta-muraria are Jophate, showing several 
costate ridges set with minute verruculate - echinulate projections. The (largely imperforate) 
perispore surface is venulate. No significant differences in perispore morphology or structure 
could be found between any of the subspecific taxa presently recognized (Fig. 4, A-E). 
Next to the few distinct and alate folds with echinulate crests, mature perispores in A. 

seelosii possess several low and minutely spinulose rims; the areas between the folds (areolas) 
are perforated by small pori (microfenestrate) and are set with small spinules (echinulose) 
but a venulose surface pattern is absent (fig. 4, F). Contrary to Meyer's claim ( 1967:28) 
Fig. 4 clearly shows that spores of A. eberlei are not distinguishable from those of subsp. 
dolomiticum, and that they show no influence of A. seelosii. (Juvenile spores of A. ruta

muraria and A. lepidum may resemble "see/osii" spores when observed in the light 
microscope). 

Epidermis patterns 
All taxa studied have a similar epidermis pattern (Fig. 5), possessing mainly polocytic. stomata 
[with a few anomocytic ones present besides (Fig. 5 A: top, 50: top-right)]; however, in 
A. seelosii veins (closer together) are overlain by epidermis cells with distinctly thickened 
anticlinal cell walls (Fig. 5 F). The epidermis of A. eberlei shows no influence of A. seelosii. 

Though cell sizes can often be used to determine ploidy levels within a species, there 
appears to be a considerable overlap in stomata size between diploid and tetraploid A. 

ruta-muraria. Exospore size separates the present subspecies more neatly (Tab. I). 
TABLE I 

Exospore and guard cell length (in Jlm): Mean ± l standard deviation, mi'nima and maxima 
between brackets. 

Taxon Ploidy Exospore Length Stomata Length 

A. ruta-muraria 

ssp. dolomiticum s . l .  2 (29) 38 ± 2.5 (48) (26) 44 ± 4.0 (6 1) 
var. dolomiticum 2 (3 1 )  38 ± 2.4 (48) (26) 45 ± 4.0 (61) 
var. eberlei 2 (29) 36 ± 2.7 (43) (3 1 )  43 ± 4. 1 (5 1 )  

exp. hybrid 2 (32) 38 ± 2.4 ( 44) (33) 44 ± 3.7 (53) 
ssp. ruta-muraria 4 (34) 44 ± 2.9 (59) (26) 49 ± 4.9 (64) 

A. see/osii 2 (32) 38 ± 2.4 ( 45) (30) 44 ± 5.2 (57) 
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Fig. 4 SEM photographs of spores. 
A =  A. ruta-muraria subsp. dolomiticum, Ras-498 (=TR-6518); 
B =A. ruta-muraria subsp. dolomiticum var. eber/ei, Ras-495 (=TR-6521); 
C = A. ruta-muraria subsp. dolomiticum var. eberlei, Meyer-3484; 
D = A. ruta-muraria subsp. dolomiticum x var. eber/ei, TR-6646 (6), experimental hybrid; 
E = A. ruta-muraria, subsp. ruta-muraria, TR-4789; 
F = A. see/osii, Ras-496a. 

131  

All spores in  c.equatorial view, except A in  c .  proximal view. Surfaces venulate in  A - E.  Bar = 1 0  ).lrn. 
Photo: R.V. 
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100 j.Jm 

Fig. 5 Epidermis of different taxa 
A= A ruta-muraria subsp. do/omiticum, RAS-498 (=TR-65 1 8); 
B = A ruta-muraria subsp. dolomiticum var. eberlei, TR-5302, cultivated plant; 
C = A ruta-muraria subsp. do/omiticum var. eberlei, Meyer-3484; 
D = exp. hybrid A ruta-muraria subsp. do/omiticum x var. eberlei, TR-6646 (6); 
E = A ruta-muraria subsp. ruta-muraria, TR-4789; 
F = A. see/osii, Ras-496a. 

0 

Arrow indicates the direction of a neighbouring vein towards the leaf margin (bar = 1 00 J.Iffi). From 
this figure one can see that epidermises within A. ruta-muraria are essentially similar. Drawing: R.V. 
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TABLE 2 

Cell length (in J�m) of individual cells in indusia! and epidermal (uniseriate) hairs. Figures 
are: the mean ± 1 standard deviation, minima and maxima between brackets. 

Taxon Ploidy Indusia! Hair Epidermal Hair 

A. ruta-muraria 

ssp. dolomiticum s. l .  2 (37) 108 ± 26 (203) ( 16) 42 ± 1 2  ( 79) 
var. dolomiticum 2 (37) 107 ± 27 (203) ( 16) 42 ± 12 ( 79) 
var. eberJei 2 (69) 1 14 ± 25 (202) ( 1 8) 43 ± 1 3  ( 77) 

exp. hybrid 2 (83) 129 ± 30 (203) ( 19) 37 ± 12 ( 68) 
ssp. ruta-muraria 4 (45) 1 1 1  ± 22 ( 199) (24) 5 1 ±  15 (100) 

A. seeJosii 2 (41)  63 ± 8 ( 90) (34) 70 ± 1 8  ( 149) 

Indusia 
The indusia! indument of A. ruta-muraria is typical filiform and consists of numerous 
marginal, uniseriate, multicellular hairs with individual cells narrowly cylindrical and usually 
longer than 100 pm (Tab. 2). The sub-moniliform leaf indument, quite different from that 
of the fimbriate indusium, is formed by uniseriate hairs of 4 (-5) cells. The cells composing 
these hairs an� c.30 pm wide (apical cell widest and often up to 45 pm) and have a mean 
length of c.40-50 ).lm, making them usually less than twice as long as wide. 

Indusia in A. seelosii are predominantly glabrous, though each frond studied had at 
least one indusium with a single or up to a few (marginal and/or dorsal), 2-3 cellular 
filiform hairs with narrowly cylindrical (usually less than 70 pm long) cells. Another difference 
from A. ruta-muraria is that the indusia! indument is similar to that on the leaf: cylindrical 
(not submoniliform), uniseriate with 3 (-4) cells; composing cells are c.20-30 pm wide (apical 
not distinctly wider) and usually up to 70 pm long, making them more than twice as long 
as wide. 

The indument of A. eberJei cannot be distinguished from that of A. ruta-muraria subsp. 
dolomiticum and shows no influence of A. seclosii. 

OBSERVATIONS AT THE LOCUS CLASSICUS OF ASPLENIUM EBERLEI 

Two of us (H. and K .R.) found the plants in 1980, removed three fronds with spores 
and photographed the same plant that D.E. Meyer had called "type plant", and which 
could be identified from photographs in Eberle ( 1 962: 1 1 2; 1967:344; 1 970:1 14, and personally 
confirmed by G. Eberle). The surroundings were searched for several hours for other 
specimens, just as Meyer, Aleksejew and Bennert had already done, but in vain. Later 
excursions in 198 1  and 1 982 were again unsuccessful. When the place was revisited in 1986 
and 1987, immature sporangia were fixed in the field (Ras-495 = TR-6521,  Ras 5 1 8, 521) 
which all turned out to be diploid with n=3611 at meiosis (Fig.3). Plant Ras-521 (Fig. 6) 
is identical with the one which Eberle ( 1 967:345) photographed and also with D.E. Meyer 
no. 6807, (leg.G.Eberle). Both the late D.E. Meyer and the late G. Eberle kindly confirmed 
that the place which we found was the locus classicus and that our Ras-521 is the same 
as Meyer no.6807. Furthermore a very good photograph [D.E. Meyer-3729 (B)] of the locus 

classicus, taken by G. Eberle, shows without any doubt this place. 
The plant from which the holotype was collected carried c.25 fronds when we first saw 

it in 1980 but it was much smaller in 1982 and no longer visible in 1986. In 1987 we 
could still count a total of 8 other plants. No hybrids were found in spite of long searches. 
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THE TYPE MATERIAL OF ASPLENIUM EBERLEI AND OTHER COLLECTIONS 
Through the kind help of the curators in B and FR we were able to study all (type) material 
of this taxon and make the following observations. 

In his original description (as a hybrid) Meyer ( 1962:30, Fig.3) has illustrated the four 
fronds (Fig.7) of the type collection [G. Eberle s.n. - 5. Juli 1961) deposited in Berlin 
(B) [he also gave this collection a number of his own: Meyer-2779]. Since the Berlin material 
was used for the diagnosis it should be considered the holotype according to Article 7.3 
of the ICBN (Greuter et al .  1 988). The isotype (three fronds), originally in Eberle's personal 
herbarium, is now deposited in the herbarium of the Forschungsinstitut Senckenberg in 
Frankfurt (FR) [where it is incorrectly labelled as "holotypus"). 

In the diagnosis Meyer wrongly cited the month in which the collection was made as 
"Juni", however, on the herbarium labels of the type as well as in Meyer's fig. 3 (1962) 
and in Eberle (1962, 1970) the correct date of 5 July is given. 

The sporangia on the fronds of the holotype are not fully ripe, and light microscopical 
investigation shows that no perispore had yet been formed on the spores (collapsed upon 
drying but not showing signs of abortion). It is interesting to note that Eberle's own observation 
about the good condition of the sporangia led him to doubt the hybrid nature of this 
taxon ( 1962: 1 1 3). As a very good observer Eberle ( 1962: 1 12) also made the following remark: 
" . .  schlie/3lich konnte noch an die Mi:iglichkeit des Vorliegens einer erblichen Sonderform 
(der Mauerraute) gedacht werden - (" .. one could also consider the possibility that we 
deal with an aberrant form of wall-rue"). 

Further investigations persuaded Meyer (1967) to consider this taxon no longer as a 
hybrid but as an allotetraploid species. Next to the holotype fourteen other collections 
of A. eber/ei, all from the same boulder at the locus classicus, are deposited in B. All 
(with exception of 6807, coll .G.Eberle) were collected by Meyer and include: Meyer 3546, 
3547, 3548, 3549, 6807 (1962); Meyer 3484, 3530 (1965); Meyer 3550, s.n. (1966); Meyer 
3983 ( 1968); Meyer 5056 ( 1969); Meyer 5052 (1970); Meyer 6047, 6050 ( 1972). 

Our own herbarium material includes: T. Reichstein 2 1 80, 5302, 562 1 (all cultivated from 
spores); 
Rasbach 157,  1 58 ( 1980); 495 (1986, 1987); 517-52 1  ( 1986); 573 ( 1987); only single fronds 
were collected. 

[ cm. 

Fig. 6 A. ruta-muraria subsp. dolomiticum var. eberlei, Ras-521 ,  23.7. 1986 at the locus classicus (see also 
Figs. I & 3); Photo: K.R. 
Fig. 7 Holotype (4 fronds) of A. ruta-muraria subsp. dolomiticum var. eberlei in (B), silhouettes of fronds. 
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CONCLUSIONS 
Our cytological investigations of plants from the locus classicus and of cultivated plants 
show that A. eberlei is a diploid taxon with n=36II in meiosis. Our hybridisation experiment 
between A. eberlei and A. ruta-muraria subsp. dolomiticum gave ample evidence that the 
chromosomes of both taxa are homologous: the hybrid clearly shows n=3611 in meiosis 
(Fig. 3). All micromorphological characters (spore size, perispore structure, length of stomata 
and hairs) in "A eberlel' are indistinguishable from those of diploid A. ruta-muraria but 
some are distinct from those found in A. seelosii. Contrary to Meyer's claims no intermediate 
state between diploid A. ruta-muraria and A. seelosii could be detected in "A eberlel'. 

"A. eberld' is obviously just a very distinct mutation in the leaf form/leaf division of 
diploid A. ruta-muraria. Morphologically it is more distinct than any of the varieties described 
by Laubenburg ( 1899) and by Christ ( 1903). "A eberlel' reproduces true from spores (it 
is not just a modification or ecotype) and forms at least a small natural population. In 
this respect one might be tempted to treat it as a subspecies of A. ruta-muraria. 

THE NEW STATUS OF ASPLENIUM EBERLEJ 

Since we were able to prove that "A eberlel' and A. ruta-muraria subsp. dolomiticum 

have homologous chromosomes and indistinguishable microcharacters and also that the 
two taxa are not separated geographically, we consider "A eberld' a variety of A. ruta

muraria subsp. dolomiticum and designate it as follows: 
.4splenium ruta-muraria L. subsp. dolomiticum Lovis & Reichstein var.eberlei (D.E. Meyer) 

Rasbach, Rasbach, Reichstein et Viane comb. et stat. nov. [Basionym: A. eberlei Meyer. Ber. 
Deutsch.Bot.Ges.72:29, 1962. Holotype: G. Eberle s.n. (=Meyer-2779) - 5 Juli 1961  (B), 
isotype (FR)]. It is a diploid sexual taxon not closely related to A. seelosii. 

DISCUSSION 
A. ruta-muraria L. is a very polymorphous species, see Laubenburg ( 1899:39-40). Christ 
( 1903) reviewed and described with figures 1 7  varieties of world wide distribution. In Fig. 
1 we add some more relatively common extreme forms of diploid A. ruta-muraria. Most 
of these forms are the result of the retention of the juvenile state and of extreme growing 
conditions which the species is able to tolerate. When transplanted in pots and grown side 
by side in the greenhouse most of these forms produce similar twice pinnate leaves after 
1-2 years of cultivation. A few particularities (shape of pinnules, dentation, density of hairs) 
sometimes remain and therefore seem to be genetically fixed. All known forms of diploid 
and tetraploid A. ruta-muraria, when fully developed in the greenhouse, will produce at 
least pinnate fronds with distinct petiolules, and more often twice to three times pinnate 
leaves. Only var. eberlei, even when fully developed, produces pinnatisect leaves (=deeply 
cut, but not to the rachis; Figs. 1 & 7). 

In the hybrid TR-6646, of both varieties of diploid A. ruta-muraria, the fully developed 
leaves are pinnate with the larger pinna shortly stalked, and with petiolules c. 1 . 5  mm 
long (Fig. 1 ). 

It is speculative to say anything about the age of the small colony of A. ruta-muraria 

var. eberlei in the Dolomites. Considering the reported facts we think that it most probably 
arose in situ in historical times as a spontaneous mutation of diploid A. ruta-muraria. 

The first (single) plant may have multiplied partly vegetatively, partly from spores, forming 
the small colony (8 plants) which exists today. It apparently cannot spread further as a 
distinct taxon because of introgression with the much more numerous diploid A. ruta

muraria, relatively abundant in the surroundings. It is remarkable that A. ruta-muraria 

var. eberlei was able to resist extinction, and that it survived and even spread in this limited 
habitat. This may have been possible by the lack of competition from other plants. It 
has not spread further since other suitable fissures in the big block are occupied. 
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ABSTRACT 
Bolbitis gemmifera, Trichomanes liberiense, T. erosum var erosum, T. erosum var 
aerugineum, Asplenium gemmiferum and Amphineuron opulentum are recorded for the 
first time in Madagascar. 

INTRODUCTION 
Six new pteridophyte records for Madagascar are reported. Four of these are the result 
of recent collecting trips to the Manongarivo massif, an area of difficult access in the 
northwestern part of Madagascar that previously had been very little explored. The remaining 
two records are from more frequently botanized areas. None of the six species were cited 
either by Christensen ( 1932), Tardieu-Blot ( 195 1 - 197 1 )  or by any other authors. 

Bolbitis gemmifera (Hieron.) Christ. Madagascar: Antsiranana Prov., Manongarivo massif, 
shaded forest floor, on the banks of the Antsahamanara River, 14° 06' S, 48° 1 7' E, 250m, 
F. Rakotondrainibe 1046 (P); Bekolosy Mtn., 14° 05' S, 48° 1 7' E, several large colonies 
betWeen 450-750m, terrestrial, in moist areas on rocks, F. Rakotondrainibe 1044, 1230 (P), 
1045, 1228, 1229 (Univ. d'Antananarivo). This species is characterized by having all the 
pinnae free and the terminal pinnae bearing a gemma at the base. Known from tropical 
Africa (Tardieu-Blot, 1 964), but previously unreported from Madagascar. 

Trichomanes liberiense Copeland. Madagascar: Antsiranana Prov., Manongarivo massif, 
lithophyte and low-level epiphyte in forest, Antsahamanara River, 1 4° 06' S, 48° 17'  E, 
250m , F. Rakotondrainibe 1094 (Univ. d'Antananarivo); Bekolosy Mtn., 1 4° 05' S, 48° 
17' E, 500m, F. Rakotondrainibe 1345 (Univ. d' Antananarivo ), 1346 (P). This species is 
easily recognized by its entire, elliptic or obovate lamina, and by the presence of a black 
silky indumentum along the margins. It is closely related to T. montanum Hook., from 
which it differs by the form of its conical indusia, which have entire, rounded valves, and 
by the absence of false veins. Previously known from Cameroon, Liberia, Ivory Coast, 
and Nigeria (Tardieu-Blot, 1 964). 

Trichomanes erosum Willd. var. erosum. Madagascar: Antsiranana Prov., Manongarivo massif, 
Bekolosy Mtn., lithophyte and low-level epiphyte in forest, 1 4° 05' S, 48° 17'  E, 950m, 
F. Rakotondrainibe 1095, 1096 (Univ. d'Antananarivo); Antsatrotro Mtn., 1 4° 08' S, 48° 
24' E, lOOOm, F. Rakotondrainibe 1349 (Univ. d' Antananarivo ). This species is characterized 
by its lanceolate, entire to irregularly crenate lamina, the absence of a black silky indumentum 
along the margin, and by the presence of false lateral veins and a submarginal vein. Previously 
known from Zimbabwe, Mozambique, Tanzania, Zaire, Angola, Cameroon, Nigeria, Ghana, 
Liberia, Sierra Leone, Comoros and Seychelles (Schelpe, 1 970). 

Trichomanes erosum Willd. var. aerugineum (Bosch) Bonap. Madagascar: Antsiranana Prov., 
Manongarivo massif, Bekolosy Mtn., lithophyte and low-level epiphyte in moist, shaded 
forest, 14° 05' S, 48° 1 7' E, F. Rakotondrainibe 1097 (Univ. d' Antananarivo); Antsatrotro 
Mtn., 14° 08' S, 48° 24' E, 1600m, F. Rakotondrainibe 1353 (P). This taxon differs from 
the typical variety by the lanceolate, but clearly pinnatifid, lamina. Previously known from 
Mozambique, South Africa, Tanzania, Zaire, Cameroon, Ivory Coast, Liberia, Sierra Leone, 
and Fernando Po (Schelpe, 1970). 
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Asplenium gemmifcrum Schrader. Madagascar: Fianarantsoa Prov. ,  Ranomafana Natl. Park, 
along river banks, lithophytic on humus covered rocks in forest, 600-700m, 2 1  o 1 5' S, 4r 
27' E, G. Rahajasoa et al. I 1,60; F. Rakotondrainibe 233 (Univ. d'Antananarivo). This 
species is closely related to A. anisophyllum Kunze, from which it differs by having thin, 
elongated sori occurring throughout almost all of the lamina between the margin and the 
costa; in A. anisophyllum the sori are very thick and short. Previously known from Zimbabwe, 
Malawi, Mozambique, South Africa, E. Tropical Africa, and E. Zaire (Schelpe, 1970). 

Amphineuron opulentum (Kaulf.) Holttum [=Thelypteris opulenta (Kaulf.) Fosberg]. 
Madagascar: Toamasina Prov., lie Sainte-Marie, near the airport, in a disturbed area, in 
slightly shaded; sandy ground, 1 7° 05' S, 49° 48' E, Sm, F. Rakotondrainibe 740, 741 (P), 
742 (U niv. d' Antananarivo ). This species is easily recognized by its deeply 2-pinnatifid lamina 
with the basal pinnae not reduced, 1 pair of veins anastomosing below the sinus between 
the pinnae lobes, and dorsal yellow glands present on the veins. Previously known from 
Mozambique, East tropical Africa, and from Sri Lanka to the Philippines (Schelpe, 1970). 
Currently becoming one of the most widespread weedy ferns in South America (R.C. Moran, 
per. corn.) This species might be a recent immigrant to Madagascar. 
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Further tributes are planned for the Bulletin and Pteridologist. 
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ABSTRACT 
Chromosome counts are recorded for six species of Gleicheniaceae from Venezuela. Four 
of these are first reports. Counts for the other two species (Dicranopteris pectinata & 
G/eichenia bifida) help to confirm the cytological constancy of these species over a wide 
geographical range. The suggested closeness of G. cundinamarcensis, G. costaricensis 
and G. revoluta is confirmed on both morphological and cytological grounds whereas 
the putative conspecific status of G. brittonii and G. rubiginosa is not tenable. 

INTRODUCTION 

139 

In 1990 the first author (TGW) spent September in Venezuela based at the Universidad 
Nacional Experimental de Ios Llanos Ezequiel Zamora (= UNELLEZ) at Guanare in the 
State of Portuguesa gathering material for cytotaxonomic studies of some Venezuelan ferns 
in collaboration with Francisco Ortega the co-author. Meiotic fixations were made in the 
field of members of the Gleicheniaceae; a group of ferns that is notoriously difficult to 
transplant or grow successfully from spores. Examination of these fixations is now complete. 
The results have prompted an investigation into the comparative morphology of two of 
the species in relation to allegedly closely related non-Venezuelan taxa. 

MATERIALS AND METHODS 
Sporangia were fixed in three parts absolute ethanol to one part glacial acetic acid. They 
were refrigerated until a few days before returning (TGW) to Newcastle-upon-Tyne when 
they were transferred to 75% ethanol in which they were stored. The cells were examined 
by the standard squash method using aceta-carmine as stain. Identifications were made 
by FO. 

RESULTS 
Venezuela is divided politically into a number of States (Fig. 1) and has an excellent network 
of roads many of whose banks provide suitable habitats for members of the Gleicheniaceae. 
The time factor restricted our collecting to parts of the Andes. Here differences in altitude 
and aspect give rise to great environmental variety, especially in regard to rainfall and 
temperature. Some species are confined to a relatively narrow altitudinal belt within a 
comparatively restricted area in the country. Others show much greater altitudinal tolerances 
and are found over a much wider geographical range as may be seen from the distributional 
data quoted for each of the species examined here. 

GJeichenia in the widest sense forms a very distinctive and ancient group of ferns of 
which there are about 1 30 species distributed throughout the tropics. Despite their highly 
characteristic appearance, which sets them off from other ferns, it is clear that they do 
not form a homogeneous entity and fundamental revisions of the group were made by 
Copeland ( 1947) and Holttum ( 1957). The former recognised four genera, namely Gleichenia, 
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Hicriopteris, Sticherus and Dicranopteris whilst Holttum concluded that there were two 
genera, G/eichenia and Dicranopteris, which were further split into three and two subgenera 
respectively. The existence of these two revisions has been reflected in the nomenclature 
adopted by various workers on the American taxa e.g. Tryon and Tryon ( 1982), Walker 
( 1985) and Jermy and Walker ( 1985) follow Holttum, whilst Smith ( 1985) and Ortega ( 199 1 )  
follow Copeland. The cytological facts are most i n  accord with Holttum's system, since 
each subgenus has its own characteristic basic chromosome number which is different from 
that of all the others (Walker 1966, 1973). The five species whose cytology is reported 
here (Table I )  belong to only two subgenera, namely Dicranopteris subgenus A era pterygium 

(= Dicranopteris p.p. sensu Copeland) and Gleichenia subgenus Mertensia (= Sticherus). 

NOTES ON INDIVIDUAL SPECIES 
The information on the ranges of the species in Venezuela have been taken from Smith 
( 1985). The numbers in parentheses after the names of the States refer to the map in Fig. 
I .  

1 .  Dicranopteris pectinata 

This is the only member of subgenus Acropterygium and has the very distinctive 
chrommosome number of n = 43, as had also specimens from Jamaica (Walker 1 966), 
Trinidad (Walker 1 985) and Mexico (Smith and Mickel 1977). Sorsa ( 1968) reported n 
= 44 for Puerto Rican specimens, but elsewhere they have proved to be n = 43. 

It is one of the widest ranging of the New World members of the family, extending 
throughout the American tropics and subtropics. Within Venezuela it shows a wide altitudinal 
tolerance, from 1 50m to 1 800m and is recorded from half the States, namely Amazonas 
(2 1), Aragua ( 1 2), Bolivar (20), Falcon (2), Lara (3), Miranda ( 13), Portuguesa (5), Sucre 
( 1 7), Trujillo (4), Yaracuy (10) and Zu1ia ( 1 ). 

2 .  G/eicheina bifida 

The most abundant and, with the widest distribution of the American species of Gleichenia, 

it extends through the Caribbean, Central America and most of tropical South America. 
In Venezuela G. bifida ranges from 550m to 2500m and has been recorded from about 
two thirds of the States, namely Amazonas (2 1), Aragua ( 1 2), Barinas (7), Bolivar (20), 
Carabobo ( 1 1 ), Falcon (2), Lara (3), Yaracuy ( 10), Merida (6), Miranda ( 13), Monagas 
( 1 8), Portuguesa (5), Sucre ( 17) and Tachira (8). Previous records for this species in the 
strict sense have shown it to be diploid with n = 34 in Jamaica (Walker 1966, 1973), Trinidad 
(Walker 1985), Mexico (Smith and Mickel 1977), Puerto Rico (Sorsa 1968), Costa Rica 
(Walker 1 990) and Ecuador (Walker 1 992). Venezuelan specimens are likewise diploid with 
n = 34. A tetraploid species, G. interjecta Jermy & T. Walker, together with two triploid 
hybrids, namely, G. x pseudobifida Jermy & T. Walker and G. x subremota Jermy & 
T. Walker all of which involve G. bifida s.s. in their parentage were described from Trinidad 
(Jermy & Walker 1 985). Although these were looked for in Venezuela none was found. 

3. G. cundinamarcensis 

This is both altitudinally and geographically the most restricted of the species reported 
here. It occurs between 2000m and 2500m where it not only colonizes roadside banks but 
also extends into the cloud forest. Smith ( 1985) records it only from Merida (6) but our 
specimens came from adjoining Trujillo (4) thus slightly extending its range. 

The status of G. cundinamarcensis is interlinked with that of G. costaricensis from Costa 
Rica and Panama and of both of these with G. revoluta H.B.K., originally described from 
Ecuador. Thus Smith ( 1985) and Tryon and Stolze ( 1989) expressed the view that G. revoluta 
is probably synonymous with G. costaricensis. Lellinger ( 1989) does not list G. revoluta 

separately in his monograph of the ferns and fern allies of Costa Rica, Panama and the 
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Choco. However, under the entry for G. costaricensis Lellinger states that this species is 
very closely related to G. revoluta which has stiffer marginal setae in the lamina scales 
and in addition the rhizome scales are borne on low protuberances. 

Smith ( 1985) also suggests that G. costaricensis is closely allied to G. cundinamarcensis 

of Venezuela. We have examined our gatherings of these two species and find that they 
can hardly be separated in details of the scales of both the buds and of the abaxial surfaces 
of the lamina axes. On the other hand, the plentiful scales on the adaxial surfaces in G. 

costaricensis are highly distinctive in being narrowly elongated and ending in long setae 
up to twice the length of the scale proper. Whilst such scales were absent from some specimens 
of G. cundinamarcensis they were present, albeit very sparsely, in other individuals. The 
cytology of these three species has been examined by TGW at different times· viz. G. 

costaricensis (Walker 1 990), G. revoluta (Walker 1992) and G. cundinamarcensis (pres. 
comm.). All proved to be tetraploid with n = 68. The case for the three species being, 
at the very least, closely related is greatly strengthened by a more detailed examination 
of the cytological preparations which show that all the bivalents are not of a uniform 
size (Fig. 2) unlike the situation in all the diploid species that have been studied. Whilst 
it is true that different sized bivalents had also been noted in G. interjecta (Walker 1 985), 
in that case there were approximately 34 large and 34 smaller bivalents suggesting that 
this tetraploid had been derived by hybridization and chromosome doubling from a small
chromosomed and a large-chromosomed species. What is distinctive in the three tetraploids 
reported here is that there are only a relatively few (c.9 - 1 1) small bivalents in each cell 
and this is the same for each of the three taxa (Fig. 2a & b). Here, therefore, we have 
a most unusual cytological feature which is found in all three tetraploids, arguing strongly 
that they are intimately related to one another. If G. revoluta, G. costaricensis and G. 
cundinamarcensis are not to be regarded as synonymous then they are in all probability 
geographical variants of the one species - a situation which, according to one's view, may 
or may not justify separate names. 

4. G. nuda 

This species is unique among the fourteen taxa of G/eichenia in Venezuela in lacking scales 
on any of the aerial parts except of the buds. It has a very restricted geographical range, 
being apparently confined to Venezuela, although Maxon ( 1922) tentatively ascribed a 
Colombian specimen to it. Within Venezuela the distribution is also limited, occurring in 
the States of Aragua ( 12), Merida (6) and Miranda ( 1 3) between 600 and 2250m in the 
open in montane rain forest (Smith 1 985). Our specimens extended the altitudinal range 
a little, being collected at 2350m. Here they were growing in small thickets in open areas 
in forest in the Sierra Nevada National Park. This forest has developed since the original 
tree cover was cut down about a century ago and now has virtually all the characteristics 
of authentic cloud forest. 

Cytological preparations were obtained from one plant. Although of poor quality and 
not allowing an accurate determination , they were adequate to establish this taxon as a 
diploid with approximately 34 bivalents at meiosis. 

5. G. pa/lescens 

The conspicuous large white persistent scales which are borne on the primary and secondary 
rachises, but lacking in the foliose portion, make this an easily recognisable species. Smith 
( 1985) recorded it as being a plant of mid elevations, ranging from l l 50m to 1560m in 
Venezuela in the States of Amazonas (2 1 ), Aragua ( 12), Bolivar (20), Falcon (2), Lara/ 
Yaracuy (3/10), Merida (6), Portuguesa (5), Trujillo (4) and Zulia ( 1 ). Our specimens not 
only extend the list of States to include Barinas (7) but also greatly increase the altitudinal 
range up to 2500m. 

Our specimens from both Barinas and Trujillo were diploid with n = 34. 
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6 .. G. rubiginosa 
This is a plant of high elevations, ranging from 1 700m to 2900m and is recorded with 
confidence from only five States, these being Aragua ( 12), Merida (6), Monagas ( 1 8), Sucre 
( 1 7) and Trujillo (4). However, this does not represent a more or less continuous distribution 
but a somewhat disjunct one of three areas. 

Smith ( 1985) considers that G. brittonii (Maxon) C. Chr. (or Dicranopteris brittonii M axon 
as Smith refers to it) is nearly identical to G. rubiginosa. Although we have not seen the 
type specimens, TGW has made gatherings of G. brittonii from the locus classicus of El 
Tucuche in Trinidad. A comparison of these with our gatherings of G. rubiginosa show 
significant differences in respect of the scales on different parts of the plant and the density 
of the segments on the axis (Table 2). Indeed, about the only features in common are 
the high profile shown by the veins on the underside of the segments and the fact that 
G. brittonii is diploid with n = 34 (Walker 1985) as is also G. rubiginosa. 

FIGURE I .  Map showing the States of Venezuela. 
l Zulia. 2 Falcon. 3 Lara. 4 Trujillo. 5 Portuguesa. 6 Merida. 7 Barinas. 8 Tachira. 9 Apure. 

10 Yaracuy. I I Carabobo. 12 Aragua. 13 Miranda. 14 Cojedes. 15 Guarico. 16 Anzoategui. 17 Sucre. 
1 8  Monagas. 19 Delta Amacuro. 20 Bolivar. 21 Amazonas. Solid Black: Federal Region. 
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A B 

FIGURE 2.A. Metaphase I in Gleichenia cundinamarcensis showing n = 68, x 1000. B. Explanatory 
diagram with the markedly smaller bivalents in outline and the standard bivalents solid black. 

TABLE 1 

Cytologically investigated taxa of Gleicheniaceae from Venezuela. 

Taxon 

I .  Dicranopteris 

pectinata (Willd.) 
Underw. 

2. G/eichenia bifida 

(Willd.) Spreng. 

3. G. cundinamarcensis 

Hieron. 

4. G. nuda (Reichardt) 
Moo re 

5. G. pallescens Melt. 

6. G. rubiginosa 

Melt. 

Full details of each locality are cited once only. 

Coli. No. Locality Chromosome 
Number (n) 

15105 Felspar mine, El Celoso, 43 
Edo. Barinas, c. 1500m 

15 106 El Celoso 34 
15 1 14 El Celoso 34 

15259 Paramo of Guaramacal, 68 
Edo. Trujillo, c.2500m 

15260 Guaramacal 68 

15183 Sierra Nevada Nat. Park, c.34 
Edo. Merida, 2350m 

15111 El Celoso 34 
15254 Guaramacal 34 
15255 Guaramacal 34 
1 5258 Guaramacal 34 

15349 Guaramacal 34 
15251 Guaramacal 34 
15252 Guaramacal 34 

Ploidy 

2 

2 
2 

4 

4 

2 

2 
2 
2 
2 

2 
2 
2 
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TABLE 2 

Comparative features of Gleichenia brittonii and G. rubiginosa 

G. brittonii 

Chestnut brown, with short straight 
marginal hairs 

G. rubiginosa 

Chestnut brown, with marginal 
hairs (often) greatly reflexed 
up to 3x length of those of 
G. brittonii. 

2. Rachis scales Light brown, with short marginal hairs. Light brown, with marginal 
hairs 2 - 3x length of those of 

G. brittonni. Terminating in 
small tuft of hairs up to Y2 
length of the scale. 

3. Costa scales 
a) abaxial 

b) adaxial 

4. Vein scales 

5. Segment 
density* 

6. Veins on 
abaxial 
surface 

7. Cytology 

Terminating in I or 2 hairs less than 

I /5 length of scale 

Virtually a branched multicellular hair 

Absent 

Reduced to branched hairs 

1 2- 1 4  pairs of segments per 5cm length 
of rachis 

high profile 

n = 34, diploid 

Similar in morphology to the 
rachis scales but c. Y2 the size 

Reduced to a few cells bearing 
long marginal hairs. 

Similar to, but more abundant 

than in. G. briltonii. 

8- 10 pairs of segments per 
5cm length of rachis. 

high profile 

n = 34, diploid 

• Because of differing shapes and spacing of segments, the commonly quoted measurements of the 
width and the distance apart of the segments do not always provide an accurate picture. Here the 
number of pairs of segments have been counted for 5cm lengths of the rachis ,  taken at the mid
point of the lamina, to give the segment density. 
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CONCLUSIONS 
Gleichenia subgenus Mertensia encompasses more than 90 species worldwide of which about 
40 occur in the American tropics (Tryon & Tryon 1 982). Chromosome counts for four 
of the species considered here, namely for G. cundinamarcensis (4x), G. nuda (2x), G. 

pallescens (2x), and G. rubiginosa (2x) are first reports. This brings the total of New World 
members of this subgenus which have been cytologically examined to about a third of 
the total, comprising 12 diploid and 5 tetraploid species (for listing see Walker 1990, and 
Walker 1992). In the case of the other two species, namely D. pectinata and G. bifida, 

these additional records help to confirm the cytological constancy of these plants over a 
wide geographical range. 

Morphological studies confirm the closeness of G. cundinamarcensis, G. costaricensis 

and G. revoluta as had been previously suggested in the literature and this closeness has 
been reinforced by the sharing of a cytological pecularity in the form of a restricted number 
of small bivalents. In contrast, the alleged conspecific status of G. brittonii and G. rubiginosa 
has been shown to be untenable. 
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SOME NEW OBSERVATIONS ON THE FERN FLORA 
OF THE AZORES 
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ABSTRACT 
New observations on the fern flora of the Azores are given. Asplenium x sarniense (= 
A. adiantum-nigrum x A. obovatum subsp. Janceolatum) is recorded for the Azores, 
and the whole Macaronesian Islands, for the first time. Dryopteris crispifolia is recorded 
for Sao Miguel for the first time. A new locality for the very rare Grammitis 
jungermannioides is recorded for Pico. 

INTRODUCTION 
In spring 1 99 1  we spent two weeks on the Islands of Sao Miguel and Pico studying the 
fern flora of the Azores. We recorded 57 different pteridophyte species and hybrids out 
of a total of 83 taxa that are listed in literature (Carvalho e Vasconcellos 1 968; Ward 
1968, 1970; Jalas & Suominen 1 972; Wilmanns & Rasbach 1973; Rasbach et al. 1 974; Gibby 
et al. 1977; Lovis et al. 1 977; Fraser-Jenkins 198 1 ;  Fernandes 1984; Gibby 1985; Hansen 
& Sunding 1985; Derrick et al. 1 987). In the following we report on some remarkable 
observations that were made. 

MATERIALS AND METHODS 
A small portable microscope with a calibrated eyepiece was used for examining and measuring 
spores in the field. In this way, hybrids could be detected by their aborted spores, and 
different cytotypes of aggregate species (like Asplenium trichomanes L.) or diploid and 
tetraploid taxa of closely related and morphologically similar species complexes (like 
Asplenium adiantum-nigrum L. and A. onopteris L.) could be separated (see Bennert et 
al. 1 990). 

RESULTS 
Asplenium x sarniense Sleep, the hybrid between A. adiantum-nigrum and A. obovatum 

Viv. subsp. lanceolatum (Fiori) Pinto da Silva (= A. billotii F.W. Schultz), was first discovered 
in 197 1 in Guernsey growing in sandy loam in a tall hedgebank by a roadside (Sleep 1 97 1 ). 
It forms rather easily at places where the parent species grow together in larger intermixed 
populations, preferably in the west of this Island (Sleep & Ryan 1972, Palmer 1 989, Bennert 
et al. 199 1) .  On the mainland it is known from scattered localities in the north-western 
part of France (Massif armoricain) which are under the influence of an Atlantic climate 
regime (Bennert et al. 1991) .  The cytology of a plant from the French Departement de 
la Manche was published recently (Bennert et al. 199 1 ). The meiosis showed 3i1 and 701 
which is in complete agreement with the assumed origin of its parents (A. adiantum-nigrum 

is an allotetraploid, A. obovatum subsp. lanceolatum an autotetraploid taxon). 
Asplenium x sarniense was found on the south coast of Pico, above Almagreira (near 

Lajes do Pico), at an elevation of 220 m. The single hybrid plant grew together with its 
parents and A. trichomanes subsp. quadrivalens on a lava wall by the roadside. It  was 
collected (8.5 . 1991)  and is now in cultivation in the greenhouse of the University of Bochum 
(as WB SP 52/91) .  Its cytology has yet not been checked as new leaves have failed to 
develop. Its identity, however, is not in doubt as the plant is morphologically intermediate 
between A. adiantum-nigrum and A. obovatum subsp. lanceolatum and produces completely 
aborted spores. 
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This hybrid was hitherto unknown from the Macaronesian Islands but its occurrence 
on the Azores is not surprising. Its parents are associated occasionally as we have seen 
on both Islands: Sao Miguel and Pico. On the other larger archipelagos of the Macaronesian 
Islands, A. adiantum-nigrum is a rare plant. It was only very recently found on Madeira 
(Rasbach et al. 1990). 

Dryopteris crispifolin Rasbach, Reichstein & Vida is an allotetraploid species, being derived 
from the diploids D. aemula and D. azorica (Gibby et al. 1977). It is endemic to the Azores 
and was previously known only from Faial and Pico (Gibby et al. 1 977, Fraser-Jenkins 
1 98 1 ,  Hansen & Sunding 1 985). We discovered it at a single locality on Sao Miguel. On 
this Island not many sites suitable for the growth of Dryopteris cri pi(o/ia have been left 
undestroyed, because most parts of the Island are either used as pasture grounds or afforested 
with alien timber species, mainly Cryptomeria japonica. Dryopteris crispifolia was found 
at the lower slopes of the Lagoa do Congro, a small crater lake situated west of Furnas 
and northeast of Vila Franca do Campo. The upper slopes bear mainly cultivated trees 
and shrubs like Cryptomeria japonica, Hydrangea macropbyl/a, Rhododendron indicum 
and even Central European species like Quercus robur and Acer campestre. The lower 
part of the crater offers a much more natural impression. Dominant trees are Pittosporum 
undulatum and an old stand of Ocotea foetens, which seems to be the first record of this 
species for the Azores. The crater lake itself (400 m altitude) is rather difficult to access. 
About 5 m above the lake we discovered one large and several small plants of Dryopteris 
crispifolia (5 1/9 1 ,  herbarium W.B.,  3 .5 . 1 99 1). In the vicinity we recorded D. aemula, D. 
azorica, Hymenophyllum tunbrigense ( epiphytic on trunks) and a small colony of Trichomanes 
speciosum. No Dryopteris hybrids were discovered. 

Grammitis jungermannioides (Klotzsch) Ching was reported by Rasbach et al. ( 1974) as 
new to the flora of the Azores. They found a single plant of this species and presented 
a map where the locality in the western part of the Island of Pico is shown. In May 1991 
we succeeded in discovering a- new locality east of Mount Pico. Right next to the road 
about 1 km west of the Lagoa do Caiado (c. 800 m alt.) there was a small area of almost 
natural Juniperion brevifoliae woodland (see Sjogren 1 973). At the edge of this wood, which 
was separated from the neighbouring grazing land by a stone wall, Grammitis 
jungermannioides grew on a c. 10 cm thick branch of a treelike Erica scoparia subsp. 
azorica at a height of about 1 .5 m (69/9 1 ,  herbarium W.B. ,  6.5 . 1 99 1). In spite of an intensive 
search only a single plant was detected. Other fern epiphytes associated with G. 
jungermannioides were Hymenophyllum tunbrigense and Elaphoglossum semicylindricum. 
Erica scoparia subsp. azorica, Juniperus brevifolia subsp. azorica and Vaccinium cylindraceum 
were the dominating woody plants. All trees and shrubs were densely covered with epiphytes 
and thick carpets of mosses and huge rhizomes of Culcita macrocarpa stretched all over 
the ground. Other fern species, partly exhibiting luxurious growth, included Dryopteris 
aemula, D. azorica and D. crispifolia. 

In a very recent paper Hansen ( 1992) reports 4 new localities of G. jungermannioides 
near the Lagoa do Caiado (Pico ). He also succeeded in finding another Grammitis species 
previously unknown from the Azores which was determined as G. ebenina. According to 
Bishop ( 1988), who suggested the separation of the new genus Ceradenia from Grammitis, 
G. jungermannioides bears the name Ceradenia jungermannioides (Klotzsch) Bishop. 
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