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This paper presents the initial results of assessing the threatened status at the national level for several rare and
endemic plants from Galichica National Park in North Macedonia: Dianthus galicicae Micevski, Centaurea galicicae
Micevski, Centaurea soskae Kogsanin, Rindera graeca (DC.) Boiss. & Heldr. and Helichrysum zivojinii Cernjavski &
Soska. The threatened status and criteria were proposed according to the latest IUCN methodology guidelines. By ap-
plying the parameters set by this methodology, it was determined that Dianthus galicicae is Critically Endangered (CR),
while Centaurea galicicae, Centaurea soskae, Rindera graeca, and Helichrysum zivojinii are Endangered (EN), accord-

ing to various criteria that will be detailed in this paper.
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INTRODUCTION

The IUCN Red List of Threatened Species
highlights species that are at the highest risk of
extinction and promotes their conservation [1]. It is
a key tool that helps conserve biodiversity, with
applications ranging from local to global scales [2].

The National Red Lists are crucial for the
protection and recovery of threatened species be-
cause the institutions that most directly influence
in conservation actions and legislation are the na-
tional governments. They also play role in support-
ing global conservation efforts, especially that the
information can be incorporated into the Regional
and Global IUCN Red Lists [3].

The National Red Lists help the responsible
institutions to recognize the priority species and areas
where conservation actions are needed. Assessing the
conservation status of the species at the national level
simultaneously facilitates the development of Na-
tional Conservation Policy, improves compliance
with International Agreements, and provides a basis
for accelerating the EU accession process.

Until now, an official National Red List of
plants has not been prepared in North Macedonia.
However, at the end of 2019, a Preliminary Red List
of the Macedonian flora was promoted. The Prelim-
inary Red List listed 480 plant taxa (445 species and
35 subspecies) that should be evaluated for the Na-
tional Red List. The majority of the listed taxa are
found in the western part of North Macedonia, par-
ticularly in the mountain pastures, the gorges of the
Radika, Crn Drim, and Treska rivers, and along the
shorelines of Ohrid and Prespa Lakes. Shar Moun-
tains is represented by at least 70, Galichica by 55,
Jakupica by almost 50, and Korab by 40 plant taxa.
This distribution is expected due to the geographical
and climatic characteristics of the western part of
North Macedonia [4, 5].

Additionally, 14 plant species listed in Annex
Il of the Habitat Directive and the Bern Convention,
were officially assessed according to the IUCN
methodology (https:/redlist. noepp.gov.mk/). Mean-
while, through various conservation projects, 17
plant species, 12 of which are endemic to Galichi-
ca National Park, were assessed. The assessments
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of the endangered status of these plants have not
been yet published as final at the national level.
This paper is focused on five endemic plants
from Galichica National Park, which have been
determined to be Critically Endangered (CR) and
Endangered (EN) by recent research using the
IUCN methodology. Galichica is very interesting
from a floristic point of view. The endemic and
sub-endemic species existing on the territory of
Galichica Mountain, whose range also extends to
its Albanian part, are of particular importance.
Namely, Galichica Mountain represents the locus
classicus of over 30 plant taxa, some of which are
exclusively limited to this territory and represent
local endemics (steno-endemics) [5]. The assess-
ment of these local (sub) endemic plants signifi-
cantly contributes to the process of creating the
National Red List of the Macedonian Flora.

MATERIALS AND METHODS

The assessment data of the threatened status
were collected during field research from 2020 to
2021 on Galichica Mountain. During the field re-
search, several parameters necessary for the assess-
ments were noted: the coordinates, distribution area,
habitats quality, the number of mature individuals,
total number of individuals in the populations, poten-
tial threats, population stability etc. Geographic in-
formation was determined using OruxMaps

(www.oruxmaps.com), and the data were entered into
pre-prepared forms in both printed format and the
Memento database (https://mementodatabase.com/).
Distribution maps were created in QGis3.22 using
GPS information from fieldwork. Note: Precise co-
ordinates for the species' distribution are not provid-
ed in this paper due to the sensitivity of the data and
the risk of further endangering the species.

The assessment was carried out using the
IUCN methodology [6, 7]. Online tools developed by
IUCN for species assessment were employed: GEO-
CAT (https://geocat.iucnredlist.org/) to calculate the
Extent of Occurrence (EOO) and Area of Occupancy
(AOO), and the Species Information Service
(https://www.iucnredlist.org/assessment/sis) to ofr-
ganize information and determine the threatened
status. Due to the lack of sufficient data for Criteria
A and C, Criteria B and D were used for the as-
sessments. (see Table 1). Criterion B includes geo-
graphic parameters — B1 uses EOO and B2 uses
AOO. In addition to the small distribution area, at
least two conditions should be met to be evaluated
according to these Criteria. Criterion D applies to
species with a small and restricted population size.

During the evaluation process, herbarium
data from the Macedonian National Herbarium
(MKNH), as well as literature data on the species
that were the subject of interest [5, 8-15], were
taken into account.

Table 1. Criteria from the IUCN Methodology used for the assessment of the species [6]
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RESULT AND DISCUSSION

Dianthus galicicae Micevski (Caryophyl-
laceae) (Fig. 1 a)

Distribution. North Macedonia [12] and
Albania.

This species was first discovered on Mount
Galicica, with the type locality located on the south-

ern slopes of Vojtina, above the village of Ljuban-
ishta [12]. According to current knowledge, it has
also been recorded on the Albanian side of Mount
Galicica, in the border region with North Macedonia
(personal communication with Prof. L. Shuka).

North Macedonia: Galichica National Park -
Vojtina (above Ljubanishta village), on dry grass-
lands, 1200-1300 m (Fig. 1b) [12].

Contributions, Sec. Nat. Math. Biotech. Sci., MASA, 44 (1-2), xx—xx (2023)


about:blank
about:blank

First national IUCN assessment of some rare and endemic species from Galichica NP in the Republic of North Macedonia 3

b)

Figure 1. Dianthus galicicae: a) Inflorescence (photo Vlado Matevski); b) Distribution map

Habitat and ecology. The species grows on
dry grasslands, in the belt of Quercus cerris, be-
tween 1200-1300 m.

This species develops in forest clearings that
are secondary habitats resulting from deforestation
or abandoned agricultural lands in an advanced
stage of succession.

Threats. The main threat is the overgrowth
of shrubs in the habitats of this species. Snow ava-
lanches occasionally occur in Vojtina, but there is
insufficient data to determine their impact on this
species. Assessing the potential effects of climate
change also presents significant challenges due to
the lack of specific information. In general, the
species is not exposed to anthropogenic threats that
considerably impact its population.

A significant problem is the lack of knowledge
about the distribution and ecology of the species. In-
creasing the knowledge would likely lead to a more

accurate identification of potential threats. As part of
the species' population extends into the Albanian side
of Galichica, it is essential to adopt an integrated
management approach involving the relevant authori-
ties from both countries. Such collaboration is neces-
sary for defining threats and developing appropriate
mitigation measures (grazing, moving, control shrub
succession etc.).

Rindera graeca (A. DC.) Boiss. & Heldr.
(Boraginaceae) (Fig. 2a)

Distribution. North Macedonia [14, 16] and
Greece [15].

Rindera graeca is a rare species in North
Macedonia. It is currently known only from a sin-
gle locality on Mount Galicica [14, 16].

North Macedonia: Stara Galichica — Golem
Kazan (Fig. 2b) [14, 16].

A
b)

Figure 2. Rindera graeca: a) Habitus (photo Cvetanka Stojchevska); b) Distribution map

Habitat and ecology. The habitat of the
species is limestone rock crevices, 1850-1900 m,
with dominant vegetation that belongs to class El-

yno-Seslerietea, order Onobrychido-Seslerietalia
and alliance Seslerion nitidae. According to the
Habitats Directive (HD), these environments corre-
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spond to habitat type 6170 — Alpine and subalpine
calcareous grasslands.

Threats. Currently, there are no significant
threats to the species because its area of distribu-
tion is in the strictly protected zone of Galichica
NP. Due to recent phytochemical data on its poten-
tial widespread use [17], a risk of attracting height-
ened interest from both scientists and the public is
posed, which could lead to increased pressure on
its natural populations.

Centaurea galicicae Micevski (Asteraceae)
(Fig. 3a)

Distribution. North Macedonia [18], Alba-
nia [19] and Greece [20].
Centaurea galicicae is a chasmophyte species that
has been described from the limestone rocks of the
coastal areas of Lake Prespa, between the villages
of Stenje and Konjsko [18].

North Macedonia: Galichica NP - between
the villages Stenje and Konjsko (Fig. 3b) [18].

b)

Figure 3. Centaurea galicicae: a) Inflorescence (photo Vlado Matevski); b) Distribution map

Habitat and ecology. A narrow endemic
species restricted to Prespa Lake, found on lime-
stone cliffs. This corresponds to habitat type 8210
under the Habitats Directive (HD) — Calcareous
rocky slopes with chasmophytic vegetation.

Threats. So far, there are no significant an-
thropogenic threats. However, there is a certain
danger of being over-collected by collectors of en-
demic and rare plants. Additionally, the construc-
tion of tourist or any other facilities could cause
certain population disorders.

Centaurea soskae Hayek ex KoSanin
(Asteraceae) (Fig. 4a)

Distribution. North Macedonia [8], Greece
[21] and Albania [19].

Centaurea soskae was first described from
Lake Ohrid by Hayek in a floristic paper by
Kosanin [8, 21].

North Macedonia: Galichica NP - Golem
Os0j, between St. Naum and the village Trpejca [8]
(Fig. 4b).

Figure 4. Centaruea soskae: a) Inflorescence (photo Vlado Matevski); b) Distribution map
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Habitat and ecology. An endemic limited to
the narrow coastal part of Ohrid Lake, on lime-
stone cliffs at 700-850 m.a.s.l., with dominant veg-
etation that belongs to class Asplenietea tricho-
manes, order Potentilletalia speciosae and alliance
Ramondion nataliae. The species is registered in
shrub association Phyllireo-Carpinetum orientalis
near the village Trpejca [22]. The species habitat is
located in the zone of submediterranean ther-
mophilus vegetation — HD: 8210 — Calcareous
rocky slopes with chasmophytic vegetation.

Threats. Inaccessibility of the habitat pro-
tects the species from collecting or possible graz-

ing. Potential threats can be certain recreational
activities (rock climbing), as well as the possible
impacts of future drastic climate changes.

Helichrysum zivojinii Cernjavski & Soska
(Asteraceae) (Fig. 5a)

Distribution. North Macedonia [9].

Endemics species known for the Galichica
NP, described by Cernjavski & Soska [9].

North Macedonia: Galichica NP — Lako Si-
gnoj, Kosta Bachilo — ski center, Bugarska Chuka,
Tomoros, Bajrache, Dva Javora, Prechna Mountain
(between the villages Stenje and Konjsko) and
Preslap (Fig. 5b).

b)

Figure 5. Helichrysum zivojinii: a) Inflorescence (photo Vlado Matevski); b) Distribution map

Habitat and ecology. The species prefers
open grassland habitats on limestone, between
1000-1900 m, but most of the sites are located
above 1500 m, with dominant vegetation that be-
longs to class Elyno-Seslerietea, order On-
obrychido-Seslerietalia and alliance Seslerion
nitidae. At lower altitudes, the species is much
rarer and typically occurs in forest clearings with-
in oak and juniper communities. Its habitat corre-
sponds to several types under the Habitats Di-
rective (HD) — 4060 Alpine and Boreal heaths;
6170 — Alpine and subalpine calcareous grass-
lands; 9650 — Endemic forests with Juniperus spp.

Threats. The main threat to the subalpine
subpopulation is the intensive succession with

Juniperus communis and the impact of different
tourist activities. Canopy closure is the most seri-
ous threat to the lower subpopulation. The local
population collects it in small quantities as a me-
dicinal plant.

Assessment of the species according to the
IUCN Methodology

Based on the information obtained in the
field and the literature data of the species, assess-
ments of the threatened status of all 5 plant en-
demic and subendemic species were made using
all applicable criteria. The parameters that were
used in the assessment of the species are shown in
Table 2. The criterion with the highest threatened
status was chosen as the final.
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Table 2. Important parameters for assessing of threatened status

Population

. size = No. Number Population Decline Habitat
Species EOO AOO of loca- on EOO .
of mature tions trend and AOO quality
individuals
Dianthus Exposed to
o 4km? 4km? 500 1 Decreasing  Unknown  successional
galicicae
processes
Centaurea 16km? 16km? 230 1 Stable Unknown Good
galicicae
Centaurea 4km? 4km? 100 1 Stable Unknown Good
soskae
Rindera 4km? 4km? 75 1 Stable Unknown Good
graeca
. Exposed to
Hili'\fg.?r/f#m 44km? 149km? 16000 2 Decreasing YES successional
) processes

The species Dianthus galicicae is assessed as
Critically Endangered according to Criteria B1 and
B2 (Table 3). The distribution of the species is
highly limited. EOO (B1) and AOO (B2) are 4km?.
The process of succession of the species habitat
(semi-natural grasslands) could be intensified in the
future due to the absence of human activities that
are crucial for its maintenance. The species exists at
only one location and a decline in the quality of hab-
itat was observed (3" condition of b — decline in (iii)
area, extent and/or quality of habitat).

The species Centaurea galicicae is assessed
as Endangered according to Criterion D (Table 3).
EOO and AOO are very small and restricted, but
two conditions are not fulfilled (there are no con-
tinuing decline and/or extreme fluctuations in any
of: (i) extent of occurrence; (ii) area of occupancy;
(iii) area, extent and/or quality of habitat; (iv)
number of locations or subpopulations; (v) number
of mature individuals). However, the population
size remains small, with approximately 230 mature
individuals, allowing the application of Criterion D
for the Endangered status.

The situation with Centaurea soskae is simi-
lar to Centaurea galicicae. EOO and AOO are
very small and restricted, referred to CR, but two
requisite conditions for such a status are not met.

The species inhabits highly inaccessible terrain,
providing a degree of protection against potential
threats. Since the population size is very small and
restricted, consisting of approximately 100 mature
individuals, the species is assessed as Endangered
according to Criterion D.

Rindera graeca develops on strictly protect-
ed zone, safeguarding it from any immediate risk
of decline in EOO, AOO, quality of habitat etc.
Although the distribution area refers to CR accord-
ing to Criteria B1 and B2, 2 conditions are no ful-
filled. The population size is very small (about 75
mature individuals) and the species is assessed as
Endangered according to Criterion D.

The population size of the species Helichry-
sum zivojinii is significantly larger compared to the
other plants that are the subject of this research.
However, several threats, such as succession and
the collection of live individuals, have been ob-
served in this species, indicating its potential en-
dangerment. The species is assessed according to
Criteria B1 and B2 (Table 3). AOO and EOO refer
to status EN. Ongoing declines in AOO, EOO,
habitat quality, and the number of mature individu-
als have been observed, primarily due to the pro-
gressive encroachment of shrubs, resulting from
the absence of livestock grazing.

Table 3. Final assessments of the species
according to the IUCN methodology at the national level

SPECIES

FINAL ASSESSMENT

Dianthus galicicae
Centaurea galicicae
Centaurea soskae
Rindera graeca
Helichrysum zivojinii

CR BLab(iii) + 2ab(iii)
END
END
END

EN B1ab(i, ii,jii,v)+2ab(i,ii, iii,v)
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The proposed national assessments of the
species (Table 3) can serve as a valuable baseline
for regional assessments, given that these species
are stenoendemic with very limited distributions
(some are found only on both sides of Galichica
Mt.). Considering their highly endangered status, it
is crucial to implement appropriate conservation
measures to prevent their extinction from natural
habitats. Research findings indicate that it is essen-
tial to continue the evaluation process, particularly
for endemic plants, to ensure their protection at
both the national and international levels.
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IIPBA HAIIMOHAJIHA TPOLUEHKA CIIOPEJ] IUCN HA HEKOHU PETKU U EHAEMHWYHU BUJ1OBU
O TAJIMYHUIIA BO PEITYBJIMKA CEBEPHA MAKEJIOHUJA

IBeranka CrojueBcka, PenaTta Kymrepescka, Mutko Kocragunosckn, Capa B. LlBeTanocka,
Amnresa III. UBanoBa

[IpuponHo-maremaTnyku pakynret, Y HuBep3uTeT ,,CB. Kupnin u Meronuj* Bo Ckormje
PC Makenonwuja

Bo pamkuTe Ha OBOj TpYJ ce NpUKaKaHW MPBUYHUTE PE3YJNITATU O] yTBPIYBAHETO HA CTATYCOT HAa 3aCErHATOCT
HAa HAIOHAIIHO HUBO 33 HEKOJKY PEeTKH M eHAeMH4YHH pacTeHuja on Haumonamnuot Ilapk [ammunia Bo CeBepHa
Makenonuja u Toa: Dianthus galicicae Micevski, Centaurea galicicae Micevski, Centaurea soskae Kosanin, Rindera
graeca (DC.) Boiss. & Heldr. u Helichrysum zivojinii Cernjavski & Soska. Omenkata Gelle mpeIoKeHa COINACHO
HajaoBute Hacokn Ha IUCN metononorujata. Co mpuMeHara Ha ImapaMeTpuTe 3aaeHH O METOAOJIOTHjaTa ce YTBPAN
nexa Dianthus galicicae uma kputuuno 3arpo3en craryc, a Centaurea galicicae, Centaurea soskae, Rindera graeca u
Helichrysum zivojinii ce 3arpo3enu mo pasinyHN KPUTEPHUYMH KOH CE IETATHO 00pas3IoKeHH BO OBOj TPYIL.

Kayunu 300poBu: eniemuty, ¢uiopa; KpuTUUHO 3arposenu; 3arpo3enn; IUCN; Haunonanen [Mapk "anuunna
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