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Introduction
My field trips and other observing on Dryopteris 
plants during a half century in southern Finland 
revealed unexpected much morphological vari-
ability, especially within D. carthusiana, D. ex-
pansa, and D. filix-mas and — to a lesser degree 
— in D. dilatata. Only a part of this variability 
appears to be known previously. The present con-
tribution treats one item, a deviating stand of D. 
carthusiana that — after consulting the literature 
and a comparison with selected material (see be-
low) — is judged to represent a taxon of its own. 
The taxon will be described as D. carthusiana 
var. enigmatica Harmaja. Due to its characters it 
might be worth of a higher taxonomic rank, but 
the varietal rank was chosen as it is only known 
from one stand.

Material and methods
Five leaves that were picked out from the small 
stand comprise the type and only collection of 
var. enigmatica.
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The Finnish and other collections of D. car-
thusiana (Vill.) H.P.Fuchs from its whole range, 
filed in the Botanical Museum (H) of the Finn-
ish Museum of Natural History as well as in 
Herb. Harri Harmaja, were screened macroscop-
ically. To detect possible additional specimens 
of var. enigmatica, and also for comparison, se-
lected specimens of D. carthusiana were further 
subjected to a more thorough analysis of the sori, 
and eleven specimens from Finland — listed be-
low — were also analyzed as to spore and sto-
mata characters. No specimens of var, enigmati-
ca were detected, but valuable information about 
the variability of var. carthusiana was acquired 
to be incorporated in the knowledge presented in 
the literature.

The spore characters and the length of the sto-
mata were studied under the light microscope in 
water mounts of dried leaves. The spore measures 
are given as including the perispore. In var. enig-
matica, the spores of all five leaves of the collec-
tion and the stomata of the holotype leaf and one 
leaf of the isotype were examined.
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The collection of var. enigmatica is far too old 
to be analyzed with flow cytometry for the ploidy 
level.

Finnish specimens of Dryopteris carthusiana var. carthu-
siana in Herb. Harri Harmaja examined for spores and 
stomata
 1. V. Karjalohja, Suurniemi, 20.VII.2011
 2. V. Lohja, Osuniemi, 6680:3329, 23.VII.1992
 3. V. Lohja, Osuniemi, 6680:3329, 23.VII.1992 (morph 

with large sori)
 4. V. Lohja, Torhola, 6686:3326, 17.IX.2008
 5. V. Lohja, Torhola, 6687:3326, 26.VIII.2009
 6. V. Lohja, Torhola, 6687:3326, 20.VII.2011 (3 leaves)
 7. V. Lohja, Vanhakylä, 6694: 3343, 24.IX.2008 (a spore 

from this specimen is shown in Fig. 3b in the present 
paper)

 8. U. Lohja, Kokkila, 21.VII.1992
 9. U. Lohja, Lieviö, 10.VIII.2011
10. U. Tuusula, Kirkonkylä, 10.X.1990
11. U.Tuusula, Kirkonkylä, 10.X.1990 (morph with large 

sori)

Dryopteris carthusiana var. enigmatica Harmaja, 
var. nov.

Dryopteridis carthusianae var. carthusianae satis 
similis. Ab ea praecipue differt foliis, soris, stom-
atis (38–55 µm longis) et sporis (30–45 × 25–32 
µm) minoribus non nec perisporio dissimili.

Type: FINLAND. Nylandia (Uusimaa, N/U): Lohja, Lie-
viö, E corner, brookside between the boundaries of Vihti 
and Siuntio municipalities, WNW of Mustamäki. A small 
stand in the mixed herb-rich forest on the W bank of the 
brook, at the margin of a forest thinning. Finnish national 
grid (YKJ): 6690:3351 [60°17.7′ N, 24°18.1′ E (WGS84)], 
alt. c. 57 m a.s.l., 22 September 1992 Harri Harmaja 
(Holo type: H 823477, isotype H 823478).

Leaves 30–40 cm long. Petiole 35–55 % of 
the leaf length, blackish at base; scaly throughout, 
densely so at base; scales up to 7 mm long, ovate, 
acute, tan, without darker stripe, with entire mar-
gins, glabrous. Blade (Fig. 1) 15–25 × 7–10 cm, 
fairly light green, ovate – lanceolate, bipinnate – 
pinnatifid, tripinnate at base. Blade surfaces, es-
pecially the lower one, with scattered small, nar-
row scales and moniliform trichomes along veins; 
glands probably lacking. Pinnae triangular below, 
linear upwards; pinnae of third lowest pair long-
est; basal basiscopic pinnule 1.5–2.0 × 0.7–1.0 
cm, larger than basal acroscopic pinnule, long-
er than adjacent pinnule; margins of adjacent 3rd 

degree pinnae usually touching or slightly over-
lapping; pinnule margins serrate; ultimate seg-
ments shortly aristate. Sori absent from the pin-
nae of two or three lowest pairs, in two rows in 
pinnules, 0.4–0.8 mm in diam. Indusia reniform, 

Fig. 1. Dryopteris carthusiana var. enigmatica: blade of 
holotype leaf. Scale bar = 5 cm.
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in mature sori (due to shrivelling in age?) small, 
inconspicuous and only partly covering the sorus; 
glands lacking. Sporangia (Fig. 2) glabrous, most 
probably containing 64 (anyway, many more than 
32) spores. Sporangiasters always present, fairly 
numerous, resembling aborted sporangia (unless 
actually the latter are concerned?), very shortly 
stipitate and thus hiding under the mature sporan-
gia, eglandular. Stomata abaxial, 38–55 µm long. 
Spores (Figs. 2, 3a) 30–45 × 25–32 µm; perispore 
fairly pale brown, inflated with folds, ridges and 
obtuse conical warts of variable width and up to 
c. 5 µm high, fairly sparsely beset with spinules 
up to c. 0.5 µm high.

Habitat. The stand of D. carthusiana var. enig-
matica grew in half-shade in a mixed, rich brook-
side forest. The area belongs to the southern bo-
real bioclimatic zone (Ahti et al. 1968). Dominat-
ing tree species were Picea abies and Betula pen-
dula; Alnus incana and Populus tremula occurred 
elsewhere in the brookside valley. The vegetation 
was luxurious; among common species, the fol-
lowing ones were observed by me during sever-

al trips: Carex rhynchophysa, Corylus avellana, 
Dryopteris carthusiana, D. expansa s. str. (the 
common morphotype of Finland), D. expansa cf. 
var. pseudospinulosa, D. expansa morph (frond 
sharing some features of D. dilatata, also remain-
ing dark green until late in the autumn), D. filix-
mas, D. nothosp. (an unidentified hybrid), Glyce-
ria lithuanica, Myosotis laxa cf. ssp. laxa, Poa 
remota (two morphotypes), Pulmonaria obscura 
(different morphotypes), Ranunculus cf. imitans, 
Stellaria alsine, Tilia cordata, Viola mirabilis (for 
a description of the brook valley and its flora, see 
also Pykälä 1992).

Discussion
Due to incomplete observation under collecting, 
the characters of the rhizome of the new taxon 
are unknown. Likewise, it remained unstudied 
whether the leaves in a rosette are monomorphic 
or dimorphic and whether they overwinter or not.

D. carthusiana var. enigmatica resembles 
D. carthusiana var. carthusiana, differing in the 
following respects: the fronds of the former are 
smaller, the leaf lamina (Fig. 1) is slightly less 
dissected, the sori are smaller, the sporangia are 
smaller, the stomata are clearly shorter and are 
situated more densely (however, the material 
compared is scanty), the spores (Figs. 2, 3a) are 
smaller, the perispore is paler brown, the wings of 
the perispore are lower, the folds and swellings of 
the perispore are generally narrower (partly com-
prising obtuse conical warts, or tubercles), and 
the spinules of the perispore are smaller, sparser, 
often indistinct. In D. carthusiana, the sori meas-
ure 0.8–2.0 mm in diam. (depending on the num-
ber of functional sporangia), the stomatal length 
is distributed within 50–85 µm (varying some-
what with collection; according to Tryon & Brit-
ton 1966, the amplitude is 44–68 µm), the spores 
(Fig. 3b) are c. 45–65 × 32–40 µm in size and 
possess a dark brown perispore with wide wings 
that are up to c. 10 µm high and distinct spinules 
up to c. 2 µm long in (Britton 1972, Crane 1953, 
Sorsa 1964, Widén et al 1967; my own observa-
tions). 

The size (actually, the volume) of the spores 
is well known to be commonly positively corre-
lated with the ploidy level in related species of 

Fig. 2. Dryopteris carthusiana var. enigmatica: a de-
hisced sporangium with released spores (holotype). 
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vascular plants, including ferns (Barrington et al. 
1986, Pryer & Haufler 1992, Quintanilla & Es-
cudero 2006, Thomson & Alonso-Amelot 2002, 
Whittier & Wagner, Jr. 1971). In Dryopteris, this 
can be seen, for instance, when comparing the 
spore drawings of Crane (1953, 1956) and the 
ploidy levels of the respective species given in 
Montgomery & Wagner, Jr. (1993; this rule has 
exceptions: the diploid D. expansa of this species 
group possesses large spores according to e.g., 
Widén et al. 1967 [as D. assimilis S.Walker] and 
my own observations). Consequently, D. carthu-
siana var. enigmatica may be diploid as its spores 
are clearly smaller — their size being close to that 
of the diploid D. intermedia (Crane 1953) — than 
those of typical D. carthusiana (var. carthusiana) 
which is tetraploid. 

The same correlation is very common con-
cerning the length of the stomata and the ploidy 
level (Barrington et al. 1986, Bureš et al. 2003, 
Thomson & Alonso-Amelot 2002, Harmaja 
2012). 

Even a third difference would possibly point 
towards var. enigmatica being diploid: its stomata 
are more densely situated per area unit of the epi-
dermis (Mishra 1997, Beck et al. 2003).

Lastly, a difference in the size of the sporan-
gia may be useful in species level taxonomy and 
may be positively correlated with the ploidy level 
in related species (Harmaja 2012). 

D. carthusiana and D. cristata of Eurasia and 
North America are allotetraploids. The identity of 
their parents has been under active study for some 
time. According to the ”semicristata hypothe-
sis”, one parent — of both species or of D. cris-
tata only — would be a hypothetical species D. 
”semicristata” that may be either extinct or alive 
but as yet undiscovered: Fraser-Jenkins (2001), 
Stein et al. (2010), Ekrt et al. (2010), Juslén et al. 
(2011), Sessa et al. (2012).

Interestingly, the leaf morphology of D. car-
thusiana var. enigmatica is fairly astonishingly 
similar to the illustration showing an estimated 
frond of D. ”semicristata” (drawing presented in 
the poster of Kuhn & Werth 1990, reproduced as 
Fig 5C in Stein et al. 2010).

The new variety is only known from this site 
in southernmost Finland. Despite of later search-
es in the area, it was not found again (the original 
site was near to the margin of a cut area, and since 
then the landscape has changed somewhat fol-
lowing reforestation). Most probably D. carthu-
siana var. enigmatica has additional occurrenc-
es somewhere. Its main distribution may lie east-
wards of Finland in areas that are less thorough-
ly known floristically than Fennoscandia and that 
have a more continental climate. Carex rhyncho-
physa, Glyceria lithuanica and Poa remota that 
are listed as accompanying species above, pos-
sess more or less eastern distributions in Europe. 
Moreover, several occurrences — partly discov-
ered by the present author — of Carex pediformis 
ssp. rhizodes, likewise preferring rather continen-
tal climate, are known nearby.

Fig. 3. An average spore. — a: Dryopteris carthusi-
ana var. enigmatica (holotype). — b: D. carthusiana 
var. carthusiana (Finland, Lohja, Vanhakylä, Lehtikallio, 
24.IX.2008 Harmaja; Herb. H. Harmaja).
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