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Abstract: This study is a synthesis of the existing data overall chorology of the species Carex curvula at a
European level, with emphasis of its location in the Carpathian Mountains. As an endemic European species, Carex
curvula has a limited distribution — the alpine belt of the main mountains of the European alpine system: Alps,
Pyrenees, French Central Massif, Carpathians and a part of the highest mountains in the Balkans. In the Carpathians,
it’s well known in the Meridional Carpathians (Tarcu, Godeanu, Retezat, Parang, Cibin, Capatanii, Fagaras, lezer-
Pépusa, Piatra Craiului and Bucegi Mountains) and in the Oriental Carpathians (Rodna Mountains and Cernogora
Mountains). Some older reports from Suhard, Calimani and Ciucas Mountains are considered non-valid for the
Carpathian chorology of this species.

Introduction

“Comme une immense peau de mouton, le gazon uniformément brun-jaundtre du
Curvuletum enveloppe pentes douces, roches moutonnées et épaules arrondies des montagnes,
rabotées par les glaciers quaternaires.” [14]. This plastic image of the French Alps, described
by Braun-Blanquet, is characteristic not only to the Occidental Alps, but also to the most
important mountain areas of Europe.

As a keystone species for alpine ecosystems [43], Carex curvula (the crooked sedge)
defines alpine communities that Braun-Blanquet et Henny have considered even since 1926 as
climax groups for the acidophil alpine belt. Besides the Alps, it is mentioned as alpine climax
species on crystalline bedrocks also in the Carpathians [26, 76], Pyrenees [63], or Balkans [56,
90]. The altitude where it can be found is depending on the geographical position. In the Central
Pyrenees, Carex curvula grows at over 2500 m [63]. In the Maritime Alps, the extreme inferior
limit is 2450 m altitude [44]. This limit decreases along the Alps to North — East [12, 44],
reaching 2100 m in Mallnitzer Tauern — Austria [12]. In the Ukrainian Carpathians, where there
are the most northern populations, Carex curvula grows at altitudes between 1700 and 2000 m
[55].

There are valuable works about the chorology of Carex curvula and about the typology
of the communities that this species define, but most of them have a local character [37, 38, 51,
101]. The main purpose of this paper is to make synthesis of the whole distribution of Carex
curvula, with emphasis of its location in the Carpathian Mountains. It is a part of a larger theme
also on the coenology [80], phylogeography and ecology of this important element of alpine
flora.

Discussions

Distribution in Europe

Carex curvula, European endemic species, has its distribution limited to the alpine belt of
the main mountains of the European alpine system [68]: Alps, Pyrenees, French Massif Central,
Carpathians and some high Balkan mountains (Fig. 1).
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Fig. 1: The distribution of Carex curvula s.1.: in black - C. c. ssp. curvula; in spotted white - C. c. ssp rosae.
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By their expansion and high altitude, the Alps represent the most important pole for the

crooked sedge. It is mentioned for all the Alps regions:
- Western Alps [36, 44, 57, 61];
- Central Alps [18, 53, 67];
- Eastern Alps [1].

In the Pyrenees, Carex curvula can be found at high altitudes, in all three natural regions

[37], which are delimited along this mountain chain, from east to west:
- Eastern Pyrenees [5; 13];
- Central Pyrenees [63, 87];
- Western Pyrenees [88].

Between the two main western poles of crooked sedge’ distribution (represented by the
Alps and the Pyrenees), some relic populations occur in the French Central Massif. These
populations are localized at a low altitude (1840 m), in Monts Dore [36, 58]. In Monts Dore, in
the subalpine belt, Carex curvula is not dominant, being included in the acidophilous
communities of Agrostis rupestris and Festuca airoides.

In the Carpathians, Carex curvula occurs only in the Meridional and Oriental
Carpathians. The only populations outside Romania can be found in the Cernogora Mountains —
Ukraine [55, 74]. Though the ecological conditions (altitude and bedrock) are favorable, the
crooked sedge does not grow in the Occidental Carpathians - High Tatra. Until the first decades
of the 20th century, Carex curvula was mentioned by mistake in the Flora of the Tatra
Mountains [70, 99], but its presence in this area was invalidated later [33, 34].

In the Balkans, the crooked sedge presents the most southern populations of its
distribution. It is well known from:

- Stara Planina — Bulgaria [52, 56];

- Pirin Mountains— Bulgaria [50, 96];

- Rila Mountains— Bulgaria [52, 90];

- Baba Planina — Macedonia [50];

- Bistra Mountains — Macedonia [50];

- Sar Planina — Macedonia [50];

- Korab Mountains — Macedonia [50]; as Carex curvula is present in the Korab
Mountains, on the Macedonian part, it is probable that it’s also present in the flora of Albany, as
these mountains are on the border, and as they have the greatest altitudes for both states (though
not mentioned by the Flora of Albany [32], or by the Flora Europaea [21] as being present in
Albany);

- Vranica Planina — Bosnia-Hercegovina [49].

In 1938, Gilomen [42] divides Carex curvula s.l. in two distinct taxa, having the rank of
subspecies:

- Carex curvula All. ssp. curvula

- Carex curvula All. ssp. rosae Gilomen.

The morphological differences between the two taxa are quite subtle, being represented
especially at the level of foliar section. But each of them present special ecological affinities: C.
c. ssp. curvula is considered as primary calcifuge, while C. c. ssp. rosae is considered as
calcicole species [21, 41]. In the determination of the ecological niche of both taxa, besides the
acidity gradients of the soil, the disturbance and the mesotopography contribute equally [23].

The relatively late delimitation of the two taxa determined that some older (chorological
or phytosociological) data referring to Carex curvula to be confuse, due to their ascribe to one
taxa [101]. Carex curvula ssp. rosae can be found only in the Pyrenees (especially on their
Eastern side [22]) and in the Alps (Fig. 1). In the Alps, the frequency of C. c. ssp. curvula
decrease towards the South — West part of the chain [22, 68]. Contrary, C. c. ssp. rosae is
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common in the South — West part of the Alps, being relatively rare in the central and eastern part
of these mountains (except Dolomites).

Distribution in the Carpathians

The first explorers of the Transylvanian flora noticed the presence of crooked sedge “in
alpibus Carpathis”, even from the beginning of the 19" century.

In 1838, Rochel notices it in the Banat Mountains (most probably in Tarcu and
Godeanu). Heuffel (1858) also mentions it in Banatu Temesienis. Later, Herbich (1859), Schur
(1866), Fuss (1866), Porcius (1878), Simonkai (1878) mention the presence of Carex curvula on
other Carpathian peaks.

The presence of crooked sedge communities, as distinct alpine plant associations, is
reported later on, at the same time with the first phytosociological studies of the vegetation in the
Carpathians. On the Sixth International Phytogeographical Excursion, Borza (1931) mentions
“die climax — matte” in the Carpathians, represented by Curvuletum. Borza (1934) also publishes
the first phytosociological relevées of Caricetum curvulae from Retezat Mountains.

Once with the thoroughness of the studies on the Carpathians’ vegetation, the presence of
the crooked sedge and the communities that it defines, it has been reported in the majority of the
mountains that have an altitude higher than 2000 m.

At present, it is known in the Meridional Carpathians (Tarcu, Godeanu, Retezat, Parang,
Cibin, Capatanii, Fagaras, lezer-Papusa, Piatra Craiului and Bucegi Mountains). In the Oriental
Carpathians it is found only in the Rodna Mountains and Cernogora Mountains (Fig. 2, Tab. 1).

Fig. 2: The distribution of Carex curvula in the Carpathians

In the Oriental Carpathians, Carex curvula was also mentioned in the Suhard Mountains
[26] and in the Calimani Mountains [60]. It seems that the mention in Suhard Mountains was an
error (G. Coldea, pers. comm.). The crooked sedge was reported from Calimani Mountains only
by Mititelu et al. (1986). This information has been taken over also by Popovici et al. (1996).
Previous studies of the alpine vegetation of the Calimani Mountains [29] do not report the



Table 1: The chorology of Carex curvula in the Carpathians

Massif Locality References
Bucegi Babele, Batrana, Platoul Costila, Brana Mare a Costilei, Bucsoiul, Platoul Scara, Coasta Scarii, Beldie, A., 1967, Borza, A., 1944, Boscaiu, M., et al., 1998, Cardasol, V., et al., 1985, Haret, M.,
Obarsia, Coltii Obarsiei, Doamnele, Moraru, Platoul Caraiman, Vf. Bucura, Vf. cu Dor, Vf. Omul 1931, Puscaru, D., et al., 1956, Serbanescu, 1., et al., 1966
Exs.: CL, CLA, IASI, BUC, KRAM, BP, BUCA
Céapatanii V{. Ursu Exs.: CL
Cernogora Gutin Tomnatyk, Hoverla, Kizie Ulohy, Munczel, Pietros, Rebra, Shpytsi, Turkut, Pop Ivan Malinovsky, K.A., et al., 2000
Exs.: CL, KRAM, BP
Cindrel Tezerul Mare, Vf. Cindrel Niedermaier, K., 1965, Anghel, G., et al., 1985, Safta, 1., 1943, Dragulescu, C., 1995
Exs.: CL
Fagaras Arpasul Mare, Boia Mare, Braza, Céltun, Culmea Paltina, Culmea Serbota, Dara, Muchea Dara, Boscaiu, N., 1971, Buia, A, 1943, Csliros, 1., 1957, Fuss, M., 1866, Lorinczi, F., et al., 1967,
Fereastra Mare a Sdmbetei, Galdsescu, Lacul Capra, Lacul Urlea, Lespezi, Moldoveanu, Muntele Motcd, G., et al., 1985, Puscaru, D., et al., 1977, Puscaru-Soroceanu, E., et al., 1969, Puscaru-
Malita, Muntii Brezei, Muntii Picuiata, Podeanu, Scara, Seaua Caprei, Urlea, Valea Saratii, Soroceanu, E., et al., 1977, Puscaru-Soroceanu, E., et al.,1981, Resmerita, 1., et al., 1977, Safta, L.,
Vanatoarea lui Buteanu, Vf. Bandea, Vf. Buda, Vf. Budislavu, Vf. Laita, Vf. Laitelul, Vf. Mosului, | 1943, Schneider-Binder, E., et al., 1979, Schur, J.F., 1866, Serbanescu, 1., et al., 1966, Simonkai,
Vf. Negoiu, Vf. Paltinul, Vf. Raiosu, Vf. Serbota, Vf. Suru, Vf. Térata L., 1887, Stancu, D. I., 2002
Exs.: CL, BUAG, CRAL BUC, BP, I, BUCA
Godeanu Bulzu, intre Gugu si Muraru, Micusa, Muntele Stana Mare, Platforma Borascu, Platoul Boscaiu, N., 1971, Cernelea, E., Simtea, N., ef al., 1985 Serbanescu, 1., e al., 1966

Gardomanului, Vf. Borascu Mic, Vf. Gardomanului, Vf. Godeanu, Vf. Gugu, V. Matului, Vf.
Moraru, Vf. Paltina, Vf. Scarigsoara

Exs.: CLA, CRAIL BUC

lezer-Papusa

Crucea Ateneului, Gradisteanu, lezerul Mare, Iezerul Mic, Lacul Iezer, Lespezi, Papusa, Piciorul
Tezerului, Piscanul, Sleaul Batrana, Vf. Rosu

Alexiu, V., 1998, Barbulescu, C., et al.,1985
Exs.: CL

Parang

Bilescu, Cioara, Coasta Bengai, Gaura Mohorului, lezerul, Mohoarul, Paclesa, Setea Mare, Setea
Mica, Vf. Carja, Vf. Dengherul, Vf. Gruiul, Vf. Mandra, V{. Parang, Vf. Papusa, Vf. Tidvele, Vf.
Urdele

Buia, A, 1943, Buia, A, et al., 1959, 1962, Popescu, G., et al., 2001, Resmerita, 1., et al., 1977,
Safta, I., 1943, Samiola, Z., 1960, Sanda, V., et al., 1989, Serbanescu, 1., et al., 1966
Exs.: CRAI, BP

Piatra Craiului

Vf. Baciului

Mihailescu, S., 2001

Retezat Caldarea Bucura, Caldarea Pigaturile, Céaldarea Stana de Rau, Caldarea Zanoaga, Coama Bucura, Borza, A., 1934, Boscaiu, M., et al., 1998, Buia, A, 1943, Cernelea, E., et al., 1985, Csiirés, S., et
Coasta Lapusnic, Coasta Pelegii, Culmea Lolaia, Culmea Sesele, Curmatura Bucurei, Curmatura al., 1956, 1964, Hodisan, 1., et al., 1986, Nyarady, E.I., 1958, Resmerita, 1., 1974, Safta, 1., 1943,
Judelui, Custura Bucurei, Lacul Bucura, Lacul Florica, Lacul Galesul, Lacul Gemenele, Lacul Lia, | Samiola, Z., 1960, Serbanescu, 1., et al., 1966
Lacul Stirbul, Lacul Zanoaga, Luncile Sesele, Mormantul Fetei, Muchia Ascutita, Piciorul Coltului, | Exs.: CL, BP
Pisaturile, Platforma Pargu, Platforma Rades, Platoul Sesele, Poarta Bucurei, Stana Mare, Saua
Retezatului, Taul Lapusnicu, Taul Stirbului, Valea Rea, Vf. Bucura, Vf. Custura, Vf. Gruiul, Vf.
Judele, V. Mare, Vf. Papusa, V{. Peleaga, Vf. Rades, Vf. Retezat, Vf. Sasilor, V. Slaveiu, Vf.
Sesele, Vf. Zanoaga, Zanoagele Galesului,

Rodna Caldarea Iezerului, Caldarea Lala, Gemenea, Obarsia Rebrei, Piciorul Plescutei, Vf. Buhaiescu, Vf. | Buia, A, 1943, Coldea, G., 1990, Coldea, G., et al., 1986, Fuss, M., 1866, Nyarady, A., 1963,
Cormaia, Vf. Galati, V. Gargalau, Vf. Inaut, Vf. Ineu, Vf. Momaia, Vf. Pietrosul Mare, V{. Porcius, F., 1878, Resmerita, 1., 1963, Resmerita, 1., 1981, Resmerita, 1., et al., 1983, Safta, L.,
Puzdrele, Vf. Rebra, Vf. Rosu 1943, Schur, J.F., 1866, Serbanescu, 1., et al., 1966, Simonkai, L., 1887

Exs.: CL, CLA, IASI, CRAIL BUC, KRAM, BP, BUCA
Tarcu Vf. Babei, Vf. Bloju, Vf. Caleanu, Vf. Cununii, V{. Pietrei, Vf. Tarcu, Vf. Vulturul Boscaiu, N., 1971, Buia, A, 1943, Cernelea, E., Simtea, N., et al., 1985, Safta, 1., 1943

Exs.: BP

The acronyms of the cited Herbariums (Exs.) indicate: BP (Herbarium of the Hungarian Natural History Museum, Budapest), BUAG (Herbarium of The University
of Agronomical Sciences and Veterinary Medicine, Bucharest), BUC (Herbarium of the University, Bucharest), BUCA (Institute of Biology, Romanian Academy, Bucharest),
CL (Herbarium of Babes-Bolyai University, Cluj-Napoca), CLA (Herbarium of The University of Agronomical Sciences and Veterinary Medicine, Cluj-Napoca), CRAI
(Herbarium of the University, Craiova), I (Herbarium of Al. 1. Cuza University, lasi), IASI (Herbarium of the Agronomical University, lasi), KRAM (Herbarium of the
Institute of Botany, Polish Academy of Sciences, Krakow) - Index herbariorum: http://www.nybg.org/bsci/ih.
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presence of Carex curvula; on the contrary, the communities dominated by Juncus trifidus are
indicated as vegetation climax. Likewise, of our knowledge, there is no Carex curvula vouchers
from Calimani Mountains deposited in a public herbarium. The field surveys performed in 2004
in the Calimani Mountains do not validate the presence of the crooked sedge on this area (as all
the sites mentioned by Mititelu et al. have been inventoried). This result was also confirmed by
other recent field studies (A. Oprea and I. Sarbu, pers. comm.). Until an eventual precise
confirmation of the presence of this species in the Calimani Mountains, it can be considered that
Carex curvula has been mentioned by mistake in this mountain range.

In the Meridional Carpathians, except the massifs mentioned above, Carex curvula has
been indicated also in the Ciucas Mountains [69]. Paucd et al. (1960) recorded the presence of
Carex curvula in the Ciucag Mountains in a single relevée made on Ciucag Peak, on a pasture
dominated by Festuca airoides. Ciuca (1984) does not mention the crooked sedge in her
monograph of the Flora and Vegetation of the Ciucas Mountains, either in the enumeration of the
vascular flora or in the structure of the 59 relevées of Festucetum supinae made in these
mountains (including Ciucas Peak). During the field studies in the Ciucas Mountains (summer of
2004), this species was not found on the peaks of this mountain area. The low altitude of the
highest peak (1954 m) and the presence of a bedrock rich in limestone, determines an ecological
ensemble that makes improbable the existence of crooked sedge in these mountains. Considering
all these, the mention of Carex curvula in the Ciucas Mountains should be regarded as an error.
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COROLOGIA iN CARPATI A SPECIEI CAREX CURVULA ALL.,
N CONTEXTUL SISTEMULUI ALPIN EUROPEAN

(Rezumat)

Prezentul studiu realizeaza o sintezd a datelor existente asupra intregii corologii a speciei Carex curvula
(coarna) la nivel european, cu o privire detaliata a localizarii ei in Muntii Carpati. El se integreaza intr-o tematica
mai larga privitoare si la cenologia, filogeografia si ecologia acestui edificator de pajisti alpine.

Specie endemica europeana, coarna are arealul limitat doar la etajul alpin al principalelor catene muntoase
ale sistemului alpin European: Alpi, Pirinei, Masivul Central Francez, Carpati §i o parte a muntilor inalti din
Balcani. In Alpi si Pirinei, pe langd Carex curvula ssp. curvula se mai intilneste si C. c. ssp. rosae, taxon cu
predilectie calcifil si cu toleranta marita la factorii perturbatori de mediu. In Carpati Carex curvula ssp. curvula este
cunoscutd din Carpatii Meridionali (Muntii Tarcu, Godeanu, Retezat, Parang, Cibin, Capatanii, Fagaras, lezer-
Papusa, Piatra Craiului si Bucegi) si din Carpatii Orientali (Muntii Rodnei i Muntii Cernogora). Unele mentiuni
mai vechi asupra raspandirii ei In Muntii Suhard, Cilimani si Ciucas sunt considerate ca nevalide pentru corologia
carpatind a acestei specii.



