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Abstract: In this study, the fern flora of Akcaabat
district in Sera Lake Nature Park, which is important
in terms of socio-economic contributions to Trabzon
province, was evaluated. The ferns were collected from
the nature park in 2024 and their various morphological
features including leaves and stems were studied in
the laboratory. The identification was done using the
determination keys on the known floras. Specimens
were identified as seven species belonging to the
families Aspleniaceae (4splenium scolopendrium L., A.
trichomanes L., A. adiantum-nigrum L.), Polypodiaceae
(Polypodium vulgare L.), Equisetaceae (Equisetum
arvense L.), Pteridaceae (Pteridium aquilinum (L.)
Kuh), Dennstaedtiaceae (Adiantum capillus-veneri L.).
Sporangium and spore structures of ferns were studied
in detail for the first time in the country.
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INTRODUCTION

The ferns (Polypodiophyta) are known as non-
flowering plants represented by about 265-300
genera and 10900-11100 species in the world, with a
fragmented leaf structure [Smith et al., 2006; Sarigul,
2018.; Kaynak et al., 2022]. Their history dates back
to ancient times, approximately 300 million years ago.
This plant group first appeared during the Devonian
and diversified significantly into tree-like forms during
the Carboniferous, which is considered as the peak of
plant evolution. With the onset of the Carboniferous
period, the Earth's humid climate facilitated the
widespread distribution of ferns. Therefore, this period
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is often referred to as the “Age of Ferns” [Rothwel
Stockey, 2008]. The fern forests of the Carboniferous
period are regarded to be the source of coal deposits.

Ferns with a broad distribution are found in nearly
every habitat except deserts and polar regions, except
the genera like Hemionitis L. (Syn: Cheilanthes Sw.)
and Woodsia R.Br. [Akkaya, 2005; Sarigul, 2018;
Sefali, 2022]. Ferns and their relatives have spread
worldwide because their spores are small and weigh
approximately 0.01 mg [Mehltreter et al., 2010, Esaete
et al., 2014, Bodur, 2015]. Geologically, this group of
plants is among the oldest vascular plants, possessing
vessels in their roots, stems, and leaves which facilitate
the transport of nutrients and water, however, today
they are not the dominant plant group [Tiitiincii, 2006;
Kambek, Erturk, 2006; Sarigiil, 2018; Sefali, 2022].

In the earlier studies, the number of fern species
recorded in the flora of Tiirkiye was 93 [Davis,
1965]. Subsequent studies by other researchers has
increased the number of taxa to 101 [Sarigul, 2018].

The Sera Lake Nature Park (SLNP) is located
approximately 13 km from the city center, situated within
the boundaries of Yildizli in Akgaabat district (Fig. 1).
The study area was chosen due to its proximity to the city
center, presence of water, richness of vegetation. Tourism
potential, and recreational opportunities of the area was
also considered. The lake was formed as a result of a
natural event, a landslide which occurred in 1950. The
lake is fed by the water of Sera stream [Bekaretal., 2018].

The soils in Akcaabat, Trabzon are tuff with a
debris slope and residual clay. This geological structure
contributes to landslide formations [Bayrak, Ulukavak,
2009]. The nature park covers an area of 0.219 (0.219
km?) decares, with a length of 1200 meters and an
average width of 150 meters. The lake widens to 250
meters towards the north and narrows to approximately
110 meters towards the south. It contains one large (60
m?) and two small (5-10 m?) islands. Due to its extensive
wetland territory and vegetation characteristics,
SLNP was designated as a nature park and placed
under protection on April 24, 2010 [Cavus, 2014].
A few trees (Alnus glutinosa (L.) Gaertn., Platanus
orientalis L., Corylus avellana L., Salix sp., Populus
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Figure 1. Map of the study area and Trabzon Province: 1. SLNP entrance, 2. SLNP exit, 3. recreation area in SNLP,

and 4. end of the SLNP walking path.

sp.) continue to thrive on the small islands in the lake.
The surrounding area is bordered by acacia, willow,
and plane trees, as well as hazelnut orchards. To the
northwest of the lake, there are orange and mandarin
tree plantations [Cavus, 2014]. The forest area is 14,311
hectares, constituting 37 %. of the total area.

The climate in the area shows typical characteristics
of the Black Sea, the winters being mild, summers with
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average (12.1°C) temperatures. The average annual
rainfall is 1466 mm, and the average humidity is 73.3
%. The elevation of Akcaabat (Trabzon) is 10 meters
above sea level. The temperate climate, the prevalence
of northwesterly winds, and the presence of mountains
rising from the coastal strip contribute to the rich
vegetation of the district [Akman, 2010].
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MATERIAL AND METHODS

Field trips were conducted to collect fern specimens
from four different stations in SLNP in March and
April, 2024. These locations are shown in the table 1.
The specimens were collected during their maturation
period and labeled, were examined both in the field
and laboratory. The specimens were examined
with stereomicroscope (Carl Zeiss Stemi 2000-
C) and a light microscope (Carl Zeiss Axio Imager
A2). Identification was carried out according to the
appropriate literature [Davis 1965; Davis et al., 1988;
Glner et al., 2000, 2018; Frey et al., 2006; Liinser,
Fischer 2006]. The identification was focused on the
morphological characteristics of the fern stems, leaves
and spores. Vouchers were deposited to the herbarium
of the Department of Molecular Biology and Genetics,
Faculty of Science, Karadeniz Technical University
(KATO).

RESULTS

The study conducted by us helped to document fern
flora of the SLNP. During the study no new species
were recorded. The identified species belong to five
families. Aspleniaceae family is generally found on
rocky and mountainous areas, whereas Pteridaceae and

Dennstaedtiaceae families are distributed in the cleared
forest areas. The Polypodiaceac family members
are found on rocky mountainous regions whereas
the Equisetaceae family members are found along
wetland edges (Table 1). The data obtained provides a
significant source on the fern flora of the nature park.
It is the first detailed study of fern sporangia and spore
structures in the country.

The photographs of the ferns collected from SLNP
were taken during this study and the characteristics
of their spores, leaves and stems examined. This
investigation provides important information about fern
diversity of the mentioned territory. First study on the
ferns in Akcaabat district was conducted by M. Yildiz
and colleagues in 2003. They reported 37 taxa belonging
to 12 families. It is the second study in the Akgaabat
district, specifically focused on SLNP. The distribution
of families based on the number of taxa within the study
area is as follows (Table 2) — Aspleniaceae: Asplenium
adiantum-nigrum L. (Fig. 2.1), A. scolopendrium L.
(Fig. 2.2), A. trichomanes L. (Fig. 2.3); Polypodiaceae:
Polypodium vulgare L. (Fig. 2.4); Equisetaceae:
Equisetum arvense L. (Fig. 2.5), Pteridaceae: Pteridium
aquilinum (L.) Kuh (Fig. 2.6); Dennstaedtiaceae:
Adiantum capillus-veneri L. (Fig. 2.7).

Table 1. Locations of the collected species Sera Lake Nature Park (Akgaabat, Trabzon).

No Species GPS Elevation Collection
coordinates (m, a.s.l.)  site number
1 Asplenium scolopendrium L. 40°59°15”N; 39°37°12”E 113,09 1
2 Asplenium trichomanes L. 40°58°56°N; 39°36°45”E 110,04 3
3 Asplenium adiantum-nigrum L. 40°58°57N; 39°36°35”E 91,77 4
4 Equisetum arvense L. 40°59°04°N; 39°36°46”E 101,89 2
5 Pteridium aquilinum (L.) Kuhn 40°58°56”N; 39°36°45”E 110,04 3
6  Polypodium vulgare L. 40°58°57°N; 39°36°35”E 91,77 4
7 Adiantum capillus-veneri L. 40°59°04°N; 39°36°46”E 101,89 2
Table 2. Species of ferns collected from Sera Lake Nature Park.
Class Family Genus Species
Asplenium adiantum-nigrum L.
Aspleniaceae Asplenium Asplenium scolopendrium L.
Asplenium trichomanes L.
Polypodiopsida _Equisetaceae Equisetum Equisetum arvense L.
Dennstaedtiaceae Pteridium Pteridium aquilinum (L.) Kuhn
Polypodiaceae Polypodium Polypodium vulgare L.
Pteridaceae Adiantum Adiantum capillus-veneri L.
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This study identified seven fern taxa in Akgaabat.
It will serve as a guide for future studies. The taxa
identified in this study have a potential for use in the
urban landscape planning.
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Bu aragdirmada Trabzon vilayatinin sosial-igtisadi
tohfolori baximindan ohomiyyatli olan Sera Goli
Tobiot Parkina daxil olan Akgabaat rayonunun qijt
floras1 qiymotlondirilmisdir. 2024-cii  ildo tobist
parkindan qujilar toplanmis vo onlarin miixtalif
morfoloji xiisusiyyatlori, o climlodon yarpaq vo gévdasi
laboratoriya soraitindo todqiq edilmisdir. Toyinat
molum floralar tizro toyinedicilordon istifads etmoklo
apartlmigdir. Niimunolor Aspleniaceae (Asplenium
scolopendrium L., A. trichomanes L., A. adiantum-
nigrum L.), Polypodiaceae (Polypodium vulgare L.),
Equisetaceae (Equisetum arvense L.), Pteridaceae
(Pteridium aquilinum (L.) Kuh), Dennstaedtiaceae
(Adiantum capillus-veneri L.). fosilolorino aid yeddi
ndv olaraq miioyyon edilmisdir. Olkods ilk dofa gijilarm
sporangium va spor strukturlari otrafli todqiq edilmisdir.
Acgar sozlar: biomiixtoliflik, pteridofit, SGTP, nov,
Sporangium, spor
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Bxuiag Bo (iopy manopoTHNKOB Ak4yaadar
(Tpa63on) B Typuuu

Moxelina Jlemupraiu

Hes3zar baran

Kapaoenusckuii mexnuueckuii ynusepcumem, (haxyivmen ecmecmeeHHoix
Hayk, kageopa monexynapnoi ouonoeuu u cenemuxu, 61080, Tpabson,
Typyus

3eitnen ['uzem Mpiimas
Kapaoenuscxuii mexnuyeckuil ynusepcumem, Hucmumym nayxu,
¢arxynemem ouonozuu, Tpabson, Typyus

Xyceitn Dpara
Vuusepcumem Iomowane, Kiopmynckoe npogeccuonanvroe yuuiuuye,
29810, Tomowane, Typyus

B oatom wuccnemoBanuu Obuia  oneHeHa  (uiopa
nanopoTHUKoB Axuaabara B I[lpupomnom Ilapke
Ozepa Cepa, kOoTOpas HMEET BaXXKHOE 3HAYCHUE C
TOYKH 3pPCHHUSI COLUAIbHO-)KOHOMHUYECKOTO BKJIaaa
B npoBuHOui0 TpaG3oH. B 2024 romy B mpupomHOoM
napke ObUTH COOpaHbI MAOPOTHUKY U B 1a00PaTOPHBIX
YCIOBUAX M3YYEHBI UX Pa3ndHbIe MOP(POTOTHIECKHE
0COOEHHOCTH,  BKJIIOYas JUCTbI H  CTEONH.
WaeHTudUKAIUS MPOBOAWIACHE C HCIOIB30BAHHEM
ompenenutenaeid Mo wu3BecTHbIM (uiopam. OOpasisl
ObUTH WACHTH(DHUIIUPOBAHBI CEMH BHIAMH, KOTOPBIC
OTHOCSTCS K cemeiictBam Aspleniaceae (Asplenium
scolopendrium L., A. trichomanes L., A. adiantum-
nigrum L.), Polypodiaceae (Polypodium vulgare L.),
Equisetaceae (Equisetum arvense L.), Pteridaceae
(Pteridium aquilinum (L.) Kuh), Dennstaedtiaceae
(Adiantum capillus-veneri 1.). Buepseie B cTpaHe
MOAPOOHO U3YUEHBI CITOPBI MATIOPOTHUKOB U CTPYKTYPBI
CIIOpPaHTHEB.

Knrouesvie cnosa: buopasnoobpasue, nmepudogumeol,
CI'TII, 6uo, cnopaneuti, cnop





