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Abstract

Purpose: In this study, new locality records for the species Scorpidium cossonii and Cyrtomnium hymenophylloises in
Tiirkiye and Southwest Asia are presented, with the aim of contributing to the bryophyte flora of Tiirkiye.

Method: During bryological land study to the Bolkar Mountains, wetland moss Scorpidium cossonii (Schimp.) Hedenés,
previously known only from Canakkale, and the arctic-alpine moss Cyrtomnium hymenophylloides (Hiibener) T.J.Kop.,
previously known only from Ordu province, were rediscovered in Tiirkiye.The collected specimens were identified using
the relevant literature.

Findings: Scorpidium cossonii was collected on wet rocky bank near the Ciger Lake (Can-Canakkale) in 2014.
Cyrtomnium hymenophylloides was collected on wet soil in Kalicak and Kadincik Villages (Ulubey-Ordu) in 2014. Ten
years later, both species were found the vicinity of Karagdl and Ciniligdl (Ulukisla-Nigde), glacial lakes located in the
Central Anatolian part of the Bolkar Mountains. Scorpidium cossonii and Cyrtomnium hymenophylloides were recorded
for the second time from Tiirkiye and Southwest Asia with the present study. While, Scorpidium cossonii is characterised
by strongly curved non-plicate leaves and well developed hyalodermis, Cyrtomnium hymenophylloides is characterised
erect tuft life form, broadly ovate leaves, acute to apiculate leaf apices.

Conclusion: These new locality records will provide important information about the geographical distribution of both
species in Anatolia and will contribute to the bryophyte flora of Tiirkiye.

Keywords: Bolkar Mountains, Central Anatolia, moss, new locality, Tiirkiye

*

Bolkar Daglarr’ndan Tiirkiye ve Giineybat1 Asya icin Scorpidium cossonii ve Cyrtomnium hymenophylloides’in
(Bryophyta) yeni lokalite kayitlar

Ozet

Amag: Bu ¢alismada, Scorpidium cossonii ve Cyrtomnium hymenophylloises tirlerinin Tiirkiye ve Gilineybat1 Asya i¢in
yeni lokalite kayitlar1 sunulmakta ve Tiirkiye briyofit florasina katkida bulunulmas1 amaglanmaktadir.

Metod: Bolkar Daglari’nda yapilan briyolojik arazi ¢aligmasi sirasinda, daha dnce sadece Canakkale’den bilinen sulak
alan karayosunu Scorpidium cossonii (Schimp.) Hedends ve daha once sadece Ordu ilinden bilinen arktik-alpin
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karayosunu Cyrtomnium hymenophylloides (Hiibener) T.J.Kop. Tiirkiye’de yeniden kesfedilmistir. Toplanan 6rnekler
ilgili literatiir kullanilarak teshis edilmistir.

Bulgular: Scorpidium cossonii, 2014 yilinda Ciger Goli (Can-Canakkale) yakinlarindaki islak kayalik kiyidan
toplanmustir. Cyrtomnium hymenophylloides ise 2014 yilinda Kalicak ve Kadincik Kdyleri (Ulubey-Ordu) yakinlarindaki
1slak toprak {izerinden toplanmistir. On y1l sonra, her iki tiir de Bolkar Daglari’nin Orta Anadolu kesiminde bulunan buzul
golleri Karagél ve Ciniligdl (Ulukigla-Nigde) civarinda bulunmustur. Scorpidium cossonii ve Cyrtomnium
hymenophylloides, bu ¢alisma ile Tiirkiye ve Glineybati Asya’da ikinci kez kaydedilmistir. Scorpidium cossonii, giiglii
kavisli, katlanmamis yapraklari ve iyi gelismis hiyalodermisi ile karakterize edilirken, Cyrtomnium hymenophylloides dik
tuft seklinde yagam formu, genis oval yapraklari ve sivri uclu yaprak uclart ile karakterize edilmektedir.

Sonug¢: Bu yeni lokalite kayitlari, her iki tiiriin Anadolu’daki cografi dagilimi hakkinda énemli bilgiler saglayacak ve
Tiirkiye briyofit florasina katki sunacaktir.

Anahtar kelimeler: Bolkar Daglari, Orta Anadolu, karayosunu, yeni lokalite, Tiirkiye
1. Introduction

The Scorpidiaceae was separated from the polyphyletic Amblystegiaceae, one of the large families of mosses,
by Ignatov and Ignatova in 2004 [1]. One of the five genera of the family, Scorpidium (Schimp.) Limpr. is characterised
by a hyalodermis composed of thin-walled, inflated epidermal cells. The members of the genus grow in mineral-rich
habitats, particularly rich in calcium [2]. Scorpidium cossonii (Schimp.) Hedends, one of three species of the genus, grows
in margins of alpine lakes and characterized as a species that grows in calcium-rich wetland habitats, particularly in
northern Europe [3]. The species was previously recorded on wet rocky banks near the peat bog of Ciger Lake (650 m
a.s.l.) in Sogiitalan Village (Can-Canakkale) in 2014 by Tongu¢ Yayintas [4]. In the present study, the species was re-
collected on wet soil nearby the Karagdl, a glacial lake in the Central Anatolian part of the Bolkar Mountains ten years
later.

The moss family Mniaceae, one of the largest families of mosses with more than 75 species worldwide, is
typified by comparatively large plants with wide leaves and isodiametric laminal cells, which are often angular and
hexagonal in shape. Additionally, a border of elongated cells often differentiates the leaf edges. Members of Mniaceae
are common in temperate and boreal regions in the Northern Hemisphere [5,6]. The first record of the genus Cyrtomnium
Holmen (Mniaceae), which was previously unknown from Tiirkiye and Southwest Asia, was included in the Turkish
bryoflora with the report of Cyrtomnium hymenophylloides (Huebener) T.J.Kop. from Tiirkiye [7].

One of the two members of the genus, C. hiymenophylloides, grows from the Arctic to the northern part of the
boreal zone, particularly on calcareous cliff surfaces [8]. Ozdemir and Batan recorded the species on wet soil
(approximately 195-540 m a.s.l.) in Kalicak and Kadincik Villages (Ulubey-Ordu), situated in the eastern and central
Black Sea Region, in 2014. In the present study, the arctic-alpine species was re-collected on wet limestone bedrock
around Ciniligdl, a glacial lake in the alpin belt of the Bolkar Mountains ten years later.

Scorpidium cossonii and C. hymenophylloides are the second record for Tiirkiye and Southwest Asia, and the
present study will also contribute to the bryoflora of Tiirkiye.

2. Materials and methods
2.1. Study area

The Bolkar Mountains are located in the eastern portion of the Central Taurus Mountains and stretch southwest-
northeast at the meeting point of the Irano-Turanian and Mediterranean Phytogeographic Regions in Tiirkiye. Covering
an area of approximately 1290 km? in total, these mountains have a length of approximately 150 km from southwest to
northeast and a width of 40-50 km in places [9]. The study area is located within the C13 grid-square according to the
grid scheme used by Henderson for Turkish bryophytes [10] (Fig. 1).

Permo-Carboniferous-aged limestones, widely observed as the basic rock unit in the Bolkar Mountains, exhibit
a hard, crystallized, and fractured structure, forming the upper parts of the mountain [9]. Additionally, carbonate,
siliciclastic, and volcanic rocks with dates ranging from the Upper Permian to the Late Cretaceous are also included in
this rock unit, along with associated metamorphic changes. [11]. The soil characteristics of the region encompass terra-
rossa and reddish-brown Mediterranean soils in the south, as well as brown forest soils and brown soils in the north.
Moreover, high mountain meadow soils are observed at altitudes above 2000 m [9]. The Bolkar Mountains are a region
that exhibits marked differences in terms of climate diversity, with the northern part experiencing a semi-arid and cold
Mediterranean climate, while the southern part generally displays characteristics of a Mediterranean climate.

Steppe and rock vegetation cover the majority of the study area; however, in the southern part, maquis shrubs
and coniferous forests, which are typical of the Mediterranean climate, are observed [12].
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Figure 1. Henderson (1961)’s grid system for Turkish bryophytes and location of C. hiymenophylloides and S. cossonii on
the Bolkar Mountains.

2.2. Data source

The specimens used in this investigation were collected on June 20, 2023, from the Bolkar Mountains (Fig. 1).
The specimens were identified using the relevant literature [2,13,14,15,16,17]. The nomenclature of the species follows
[18]. The voucher specimens are stored in the special bryophyte collection of Prof. Dr. Tiilay EZER and in the Herbarium
of Nigde Omer Halisdemir University.

3. Results

Scorpidium cossonii (Schimp.) Hedenis Lindbergia 15(1): 18. 1989. (Lindbergia) (Fig. 2).

Basionym: Hypnum cossonii Schimp. Turkish name: Bey akrepgik [15].

Specimen examined: Tiirkiye: Central Anatolia: Nigde: Ulukisla: Bolkar Mountains, Darbogaz, Karagél
surroundings, on wet soil, alt. c. 2575 m, (37°24'14"N, 34°33'51"E), Ezer 3394, 20 June 2023 (Herbarium of Nigde Omer
Halisdemir University).
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Figure 2. a. Habitus (dry), b. habitus (moist), c. leaves, d. leaf cells, e. leaf base, f. cross-section of stem

Cyrtomnium hymenophylloides (Huebener) T.J.Kop. Annales Botanici Fennici 5(2): 143. 1968. (Ann. Bot.
Fenn.) (Fig. 3).

Basionym: Mnium hymenophylloides Huebener. Synonyms: Astrophyllum hymenophylloides (Huebener)
Lindb., Bryum hymenophylloides (Huebener) Hartm., Mnium hymenophylloides Huebener. Turkish name: Yesilce [15].

Specimen examined: Tiirkiye: Central Anatolia: Nigde: Ulukisla: Bolkar Mountains, Darbogaz, Ciniligdl
surroundings, South-eastern slopes, on limestone rock, alt. c. 2680 m, (37°23'54"N, 34°33'18"E), Ezer 3436, 20 June
2023 (Herbarium of Nigde Omer Halisdemir University).
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4. Conclusions and discussion
4.1. Description of the Turkish specimens

Scorpidium cossonii

Plants medium-sized to large, up to 4 cm, green, yellowish green or brown. Stem irregularly branched, brownish
green at apex, hyalodermis well developed. Leaves strongly falcate-secund, ovate to lanceolate, gradually or sometimes
abruptly narrowed to apex, concave, 1-2 mm. Costa single, slender, ending beyond mid leaf. Leaf cells linear, thick-
walled, 50-80 x 3-4 um. Basal laminal cells shor, strongly porose. Alar cells slightly differentiated. Paraphylla absent.
Sporophyte not seen in Turkish material (Fig. 2)

Cyrtomnium hymenophylloides

Plants complanate, up to 0.5-2 cm in length. Stems erect, curved, simple or irregularly and rarely branched.
Leaves slightly crisped when dry, bluish green, rounded to broadly elliptic, 1-2 mm, apex acute to apiculate, short
decurrent. Costa ending below apex. Median leaf cells (18)20-22 um, rounded to hexagonal. Leaves margins are
yellowish, marginal cells linear, sometimes short-linear, or rarely rhomboidal, in (1-)2-3 rows forming a distinct border.
The Turkish specimens was recorded sterile and sporophytes not seen in material (Fig. 3).

4.2. Ecology and distribution

Scorpidium cossonii grows in mineral-rich calcareous habitats, typically in marshes, periodically flooded
depressions, and springs [19]. It was growing on wet soil surface nearby Karagél in the alpine belt of the Bolkar
Mountains. Distinct falcate-secund leaves, strong pigmentation and growth specially in alpine seepages are characteristic
of the species [3]. Scorpidium cossonii is similar to S. revolvens and Hamatocaulis vernicosus. But, it differs from these
species in having a hyalodermis and central strand of the stem, hyaline and inflated alar cells, and non-plicate leaves. The
species widespread in Northern Europe, North America and South America [2].

Cyrtomnium hymenophylloides, a rare arctic-alpine small species, grows in, dry or moist calcareous sites, rock
ledges, crevices, under forest cover, in the on low hummocks in wetlands or in cracks in dry to mesic soil, low to moderate
elevations in basic habitats [14]. The species grows on mesic limestone rock surfaces and crevices in the alpine belt of
the Bolkar Mountains. Cyrtomnium hymenophylloides is similar to Rhizomnium (Broth.) T.J.Kop. members, but it is easily
recognized by its ovate to broadly elliptic leaves and unistratose entire leaf margins. The species is known from Asia
(China, Japan, Russia), Europe (Bosnia-Herzegovina, Croatia, France, Italy, Macedonia, Montenegro, Romania, Serbia,
Slovenia), North America, Greenland, Alaska, Eurasia, and Tirkiye [7,16,21,22,23].

Scorpidium cossonii and C. hymenophylloides are included in the IUCN Red List Category (Europe) as Least
Concern (LC) [24]. In addition, C. hymenophylloides is classified as Endangered (EN) in Switzerland and Romania,
Vulnerable (VU) in Slovakia, Data Deficient (DD) in Montenegro and Serbia [25].

In this study, S. cossonii and C. hymenophylloides were recorded for the second time from Tirkiye and
Southwest Asia with these records from Central Anatolia after the record from Canakkale province in the Marmara Region
and Ordu province in the Black Sea Region. These new locality records will provide important information about the
geographical distribution of the both species in Anatolia and will contribute to the bryophyte flora of Tiirkiye.

Cyrtomnium hymenophylloides was presented as an oral presentation at the conference titled ‘Elegans
International Scientific Conference Series, First International Conference on Life Science’ and its abstract was published
in the conference proceedings.
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