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Abstract: The boreal-arctic species Carex vaginata Tausch (Sheathed Sedge) has been found in Romania
in 2014 during research on fen ecology. The species grows in the Rarau Mts., in an alkaline sloping fen of the
Caricion davallianae alliance, transitional to Cratoneurion commutati springs (SE margin of Mt. Popii Raraului,
close to Plaiul Todirescu grasslands) and in a subalpine grassland at Mt. Popii Raraului. Rarau Mts is the fourth
locality for this species in the entire Carpathians, underlining its relictual distribution pattern in temperate Europe
that may represent a remnant of formerly more continuous distribution during the glacial period. We further present
a vegetation-plot record with Carex vaginata and basic chemical parameters of the water.
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Introduction

In recent decades many new plant species have been reported for the Romanian flora.
Most of these are alien species that have extended their ranges recently [18, 19, 1, 32, 33].
Nevertheless, some new native species have been recorded as a consequence of a more targeted
approach, i.e. a detailed focus on certain habitats. Such unexpected records of species that were
overlooked for centuries in well-studied regions are, for example, Plantago sempervirens,
discovered in 2003 as a result of the research on Transylvanian meadows [23], Orobanche
pubescens, discovered in 2014, [37] and Asperula laevigata [5]. Here we present a
biogeographically important record of Carex vaginata, a coldland moisture-demanding sedge
species that has persisted in temperate Europe up until recent times only in local refugia.

The phenomenon of isolated occurrences of boreal species in the fens of south-eastern
Europe [6, 36] is fascinating and inspiring, because it may give a hint to understanding European
Quaternary history [10]. Isolated occurrences of mire species are further extraordinarily
important in biodiversity conservation [7]. Suprisingly many isolated occurrences of boreal
species in temperate Europe have been found during the last decade [6, 3], despite a long
tradition of botanical research in this part of the world.

Materials and Methods
We provide a short description, and notes on ecology, habitats and distribution of Carex
vaginata (Sheathed Sedge). The ecological and phytosociological data are based on field



investigations in July 2014, carried out in rich fens of the Romanian Eastern Carpathians. The
species nomenclature follows Flora Europaea [35] for vascular plants and [8] for bryophytes.
Coordinates were obtained using GPS equipment Garmin CS 60, using the WGS84 system. The
map has been created using GIS software (ArcGis8.0). Geographical coordinates were
transformed using an online software, from WGS 1984/ETRS 1989 to Stereo 70 [38]. For the
map construction we used the SRTM — Worldwide Elevation data, open source data from
http://geo-spatial.org/ [39].

Water pH and electrical conductivity values were measured using a multimeter HACH
WTW 340i. A phytosociological relevé (vegetation-plot record) was recorded as a complete list
of vascular plant and bryophyte species with their cover estimated in the nine-grade Braun-
Blanquet scale [2].

A herbarium voucher has been deposited in the Herbarium of the Masaryk University
(BRNU). Because of the species‘ great rarity and its easy identification we collected only one
shoot of Carex vaginata as a herbarium specimen (Fig. 1).

Fig. 1: Carex vaginata (Sheathed Sedge) — herbarium voucher specimen

Results and Discussion

During our research in July 2014 on fen ecology and phytosociology, we found Carex
vaginata, a sedge that has not been reported by national Floras or checklists up to now. [34, 14,
31, 17] The newly discovered species has been recorded in a well-studied area (Fig. 2), the Rarau
Mts., a region which had been studied in detail by Raclaru, Oprea and Sirbu [20, 21, 24, 25, 26,



27, 28, 29]. The species was previously overlooked, partially perhaps because of its similar habit
to Carex panicea, which frequently occurs in fens.

Fig. 2: The occurence of Carex vaginata in Romania

Carex vaginata Tausch.

Description: Lax tufts (1540 cm) with creeping rhizomes, brown roots and pale brown
basal sheaths. Leaves glabrous, 3—5 mm wide, yellowish to dark green, keeled at base, abruptly
pointed at the tip. Ligule short — ¢. 2 mm, obtuse to subacute. Spikes distant, the terminal entirely
male, 7-15 mm, clavate, with an orange-brown glume and pale midrib 4.5 mm long. Female
spikes 2—4, lax-flowered, erect, 5-25 mm, the lower spike with a peduncle 1-5 cm; glume
reddish-brown with a pale midrib, 3 mm long, acute or mucronate. Lower bract shorter than the
spike, sheathing and inflated. Utricle 3.8—5 mm, dull, glabrous, broadly obovoid, attenuated into
a beak 0.5-1 mm. Stigmas 3.

General distribution: The taxon Carex vaginata s.1. has circumpolar distribution. Carex
vaginata s.s., which is a member of a complex taxonomic group, is a boreal element with a
distribution of continental character. It occurs in Iceland, northern Britain and, its centre of
distribution, Scandinavia. From there it extends through the Baltic region and the European part
of Russia to western Siberia (as far as the Yenisey river). Further south in Europe, where it is
considered a glacial relict species, it occurs in the Pyrenees, Alps and the Sudetenland [11, 9]. In
the Carpathians, Carex vaginata is very rare. Recently it has been found in the Western
Carpathians as a species new for Slovakia, in the Kubinska hol'a Mts. [3]. The species has been
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known for a long time from two localities in the Ukrainian East Carpathians: the Chornohora
Mts. and Svydovets’ Mts. [22, 13].

Ecology and habitat: Carex vaginata occupies several types of habitats within its
distribution range. In the boreal-arctic zone it grows in wet tundra, forest-tundra and rich fens. In
temperate Europe it occurs in quite isolated localities, but these do not share the same habitat. In
Poland it grows in several isolated smaller areas in the north-eastern part of the country in light-
exposed or semi-shaded moist places of different habitats: scree forests (7ilio-Carpinetum), oak-
spruce forests (Querco-Picetum), pine fen woodlands with Carex globularis and Carex dioica
and, more rarely, open fens [12]. In the Sudetes Mountains (southwestern Poland, Czech
Republic) the species grows in the mountain tall-grass vegetation of the Calamagrostion villosae
alliance [12] as well as in short-grass and short-herb moist subalpine grasslands, on irrigated
rocks and around brooks, spring and fens, typically in glacial cirques [30]. Generally the species
is considered to be light-demanding [9].

Romanian locality:

Rarau Mts., SE limit of Popii Raraului, close to Plaiul Todirescu, mountain fen on the
hillside springs, E25°35°50.7%, N47°26°53.2%, altitude 1532 m, relevé area 16 mz, slope 5°,
Aspect SE; E;: 60 %, Eq: 80%, pH: 7,3; cond.: 274 uS/cm; 8. 8. 2014.

Ei: Swertia perennis 2b, Allium schoenoprasum ssp. alpinum 2a, Carex flava 2a,
Eriophorum latifolium 2a, Equisetum palustre 2a, Agrostis stolonifera 1, Caltha palustris 1,
Carex echinata 1, C. vaginata 1, Dianthus superbus ssp. alpestris 1, Juncus alpinoarticulatus 1,
Agrostis canina +, Cardamine rivularis +, Carex capillaris +, Crepis paludosa +, Cruciata
glabra +, Dactylorhiza cordigera +, Deschampsia cespitosa +, Eriophorum angustifolium +, E.
vaginatum +, Festuca rubra +, Galium palustre +, Parnassia palustris +, Persicaria vivipara +,
Poa pratensis agg. +, P. trivialis +, Potentilla erecta +, Triglochin palustris +, Vicia cracca +,
Picea abies juv. r.

Eo: Palustriella commutata 2b, Fissidens adianthoides 2b, Tomenthypnum nitens 2b,
Plagiomnium elatum 2a, Calliergonella cuspidata 1, Campylium stellatum 1, Abietinella abietina
+, Bryum pseudotriquetrum +, Climacium dendroides +, Palustriella decipiens +, Hypnum
lindbergii +, Thuidium philibertii +.

The vegetation of the Rarau spring fen resembles temperate calcareous fens of the
Caricion davallianae alliance, but stays at the transition towards Cratoneurion commutati in the
Popii Raraului area. Raclaru [25] proposed a new subassociation ,,dacicum‘of the Calliergo
sarmentosi-Eriophoretum angustifolii (Oswald 1925) Nord. 1927 association that should grow in
that area. However, this association originally represents non-calcareous acidic fens [15] and
new name should be therefore found. In the summit parts of the Rarau Mts we observed Carex
vagianata also in moist subalpine grasslands around the Popii Raraului rocks.

There are some similarities between the newly discovered populations in the Rardu Mts
and a population at the single Western Carpathian locality, the Kubinska hol'a summit in north-
western Slovakia [3]. In both regions, calcium-rich mountain springs with Swertia perennis,
Allium schoenoprasum subsp. alpinum, Carex flava and Eriophorum latifolium occur in a mosaic
with mountain grasslands, and neither region represents the highest mountains with a developed
alpine zone. We can postulate that Carex vaginata could have persisted in these areas since
glacial times, because (i) it might have been quite common there during the last glacial because
of less harsh conditions as compared to the highest mountains, (ii) it survived more forested
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periods (Middle to Late Holocene before human impact) in open summit forests — the species
grows in open northern boreal forests up to the present in Norway and Poland [16, 12], and (iii)
it survived climatic fluctuations (dry versus moist periods) by alternating occurrence in either
springs or grasslands.

Conclusions

The new locality of a relict species proves that botanical studies in Europe can offer new
biogeographically important data even in well studied areas. It holds especially for studies with a
detailed focus on a particular habitat at a broad geographical scale. The reported locality of
Carex vaginata is the fourth known from the whole Carpathians, underlying the extreme rarity
and conservation value of this species. Their habitats in the Rarau Mts are part of the Natura
2000 network, providing a chance for their future survival. Our record highlights the importance
of habitat conservation, because some endangered species may stay undiscovered in their
suitable habitats for a long time.
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CAREX VAGINATA — O NOUA SPECIE RELICTARA iN FLORA ROMANIEI

(Rezumat)

Specia boreal-arcticd Carex vaginata a fost identificatd in Romania ca urmare a cercetarilor ecologice in
mlastini, desfasurate in anul 2014. Specia creste in Muntii Rardu, in mlastinile slab alcaline in pantd (limita SE a
Popilor Raraului la limitd cu Plaiul Todirescu), ce sunt incadrate in alianta Caricion davallianae, aflate in tranzitie
spre comunitatile de izvoare apartindnd aliantei Cratoneurion commutati si intr-o pajiste subalpina pe Popii
Raraului. Muntele Rarau reprezinta a patra localitate in care este semnalatid aceasta specie in intreg lantul Carpatic,
subliniind distributia relictara in zona temperatd a Europei, ceea ce poate reprezenta un rest al unei distributii
continue din timpul glaciatiunilor. Este prezentat releveul cu Carex vaginata si principalii parametri chimici ai apei.
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