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Abstract: An overview of the genus Grimmia (Bryophyta) for Albania and Kosovo is presented in
this paper. 386 Grimmia samples have been collected and identified in about 130 different locations
for Albania, and 367 samples from about 40 locations for Kosovo. Up to date there are 24 Grim-
mia species known for Albania and 18 for Kosovo. Albania and Kosovo both have a rich Grimmia
flora, due to geographic position and high mountain ranges with diverse rock types. There are three
Grimmia species for Albania which have threat status, all vulnerable (VU), in the checklist and
country status of European bryophytes: Grimmia crinita, G fuscolutea and G. mollis. Many more
species have conservation value in the context of SE Europe, especially in Bulgaria and Romania.
However for Albania and Kosovo several other species seem to be rare and should be considered
for future conservation: Grimmia anodon, G. elongata, G. caespiticia, G. decipiens, G. longirostris and
G. reflexidens.
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INTRODUCTION

The research on the Albanian bryoflora dates back to the late 19th cen-
tury with HOHNEL (1893), BAUMGARTNER (1915), SZEPESFALVY (1926), etc.
Nevertheless, these studies were very sporadic and few in numbers. Based on
these literature records COLACINO and SABOVLJEVIC (2006) published the first
checklist of bryophytes with 238 moss taxa and 86 liverworts. In the last two
decades the exploration of the Albanian bryoflora has been more intense (e.g.
CorAcIiNO and MARKA 2009, PAPP et al. 2009, 2010,2018, MARKA and XHULA]J
2011, MARKA and SABOVLJEVIC 2011, MARKA et al. 2013, 2018, VAN ZANTEN
2013, MARKA 2014). Currently there are ca 460 moss taxa known for Albania
(HoDpGETTS and LOCKHART 2020).

Studia botanica hungarica 52(2), 2021
Hungarian Natural History Museum, Budapest



126 KRASNIQI, Z. and MARKA, J.

The situation of Kosovo' is similar with that of Albania, with the first records
dating back to the second half of the 20th century (PAVLETIC 1955, MARTINCIC
1963, 1980). Based on these literature records PANTOVIC and SABOVLJEVIC
(2017) summarised the first checklist of Kosovo bryophytes with 303 mosses and
28 liverworts. Thus, the bryoflora of Kosovo is underexplored and recent explo-
rations (KRASNIQI and MARKA 2018, 20214, b) have contributed with 57 new
moss records to it.

To improve knowledge on the bryophytes of these two countries, which
apparently are the least explored in Southeast Europe — beyond the investiga-
tion of important moss biodiversity areas, and publication of checklists and red
lists — another task would be to focus on the bigger and interesting bryophyte
genera. Therefore, in this paper an overview of the genus Grimmia is presented
for Albania and Kosovo, as a result of close collaboration of the authors in the
recent years.

The genus Grimmia Hedw. belongs to the Grimmiaceae family (class
Bryopsida), and it is a widespread genus with 93 species worldwide (GREVEN
2003), 40 in Europe (HODGETTS et al. 2020) and 35 in Southeast Europe
(HoDGETTS and LOCKHART 2020). The distribution of Grimmia species de-
pends on climate, substrate, altitude, and the presence of suitable habitats.
Grimmia species are saxicolous, occurring on all types of rock, but the major-
ity prefers acidic substrates. In general, the basiophilous species prefer warm
and dry habitats while acidophilous taxa prefer cold habitats. Therefore, most
species occur in montane and alpine areas (GREVEN 2003). Due to the many
mountain ranges and massifs in both Albania and Kosovo, their geological di-
versity and climate conditions, these countries are also rich in Grimmia spe-
cies. Finally, in the context of climate changes, monitoring the possible changes
in their occurrence, distribution and population patterns would be important
for the evaluation of their threat status and potential conservation.

MATERIAL AND METHODS

A combination of literature records and the herbaria of both authors is
used to compile the Grimmia checklist and distribution for both countries.
There are 12 administrative units (prefectures) for Albania and 7 (districts) for
Kosovo (Fig. 1). In Appendices 1 and 2 details are given on the sites where
Grimmia samples were collected during many field trips in the last decade. More
concretely, 386 Grimmia samples have been collected and identified in about
130 different locations in Albania and 367 samples from about 40 locations

* Kosovo is a partially recognised state.
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in Kosovo. Nomenclature of the species follows HODGETTS et al. (2020) and
comments for conservation status are based on HODGETTS and LOCKHART
(2020). The voucher specimens are deposited in the respective herbaria of each
author’s institution.

Geography of Albania

Albania, lying between latitudes 39.4° and 42.4° N and longitudes 19.2°
and 21.0° E, with an area of 28,748 km? is one of the most mountainous coun-

Serbia A

Bosnia and
Herzegovina

o
= S
Croatia

Montenegro

Bulgaria

North Macedonia

Italy Greece

0 10 20 km
-

Fig. 1. Administrative map of Albania and Kosovo. Prefectures of Albania: 1 = Shkodér, 2 = Kukeés,

3 = Lezhé, 4 = Dibér, 5 = Durrés, 6 = Tirané, 7 = Elbasan, 8 = Fier, 9 = Berat, 10 = Korgé, 11 =

Vloré, 12 = Gjirokastér. Districts of Kosovo: 1 = Prishtiné, 2 = Mitrovicé, 3 = Pejé, 4 = Prizren, 5
= Ferizaj, 6 = Gjilan, 7 = Gjakové.
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tries in the world. The mountainous terrain covers more than 70% of the terri-
tory and there are many peaks more than 2,000 m above sea level: Korab Mts in
the east (2,764 m), Jezerca Mts (2,694 m), Grykat e Hapéta (2,625 m), Radohina
(2,570 m), etc. in the Albanian Alps, Gramoz Mts (2,523 m), Nemércka Mts
(2,485 m), and Tomorr Mts (2,417 m) in the south and southeast, etc. (RAKA]J
2017). From a geological aspect, Albania belongs to the Dinarides s. 1.; however
the geological structure of Albania is called the Albanides, divided in internal
and external zones. The Internal Albanides are from the Triassic and Jurassic
ages, characterised by a developed magmatism and by the presence of an ophi-
olitic belt and with three tectonic zones: Gashi, Korabi, and Mirdita. The
external Albanides include the following zones: the Alps, Ionian, Kruja, and
Krasta-Cukali zones (P1FK6 2017). The various substrates in the mountainous
areas are limestones, serpentines, flysch, granite, etc. (BARINA 2017). Albania
has a Mediterranean climate, which is divided in 4 zones and 13 subzones. The
fourth zone is the Mediterranean mountainous zone, above 1,000 m a.s.l., with
4 subzones (northern, eastern, southeastern, and southern) (ANONYMOUS
1988). The highlands have a Mediterranean continental climate, but the inland
temperatures are affected more by differences in elevation than other factors
(Rakaj 2017). The average annual temperatures and average rainfalls in the
four respective subzones of the Mediterranean mountainous zone of Albania
are as follows: northern (4-11 °C, 2,000-2,500 mm), eastern (2-10 °C, 1,300-
1,800 mm), southeastern (7-10 °C, 900-1,200 mm), southern (6-12 °C, 1,200-
2,400 mm) (ANoNYMOUS 1988). Albania has a rich vascular flora, with more
than 3,000 taxa, including endemics, subendemics and Tertiary relicts as well
(ANoNYMOUSs 1988). The flora of Albania is of Mediterranean and Central
European character, and four vertical vegetation belts are distinguished: 1)
Mediterranean woods and shrubs, 2) oak forests, 3) beech forests, and 4) alpine
pastures (ANONYMOUS 1988).

Geography of Kosovo

Kosovo, with an area of 10,887 km?, is situated in the Balkan Peninsula
between northern latitudes 41° 50° 58” and 43° 51’ 42” and between eastern
longitudes 20° 01’ 30” and 21° 48 02” (IKMN 2005). The major and central
part of Kosovo (80.7%) is mainly lowland, with two distinct plateaus: ‘Fusha
e Kosovés’ (510-570 m a.s.l.) and ‘Rrafshi i Dukagjinit’ (350-450 m a.s.L.).
These plateaus are surrounded by mountain ranges: ‘Bjeshkét e Nemuna’ Mts.
in the western part, ‘Sharri’ Mts. in the south, ‘Gollaku’ Mts. in the east and
‘Kopaoniku” Mts. in the north. The average elevation is 810 m a.s.l.,, the low-
est and the highest elevations are 270 m and 2,656 m (Gjeravica Peak). In the
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mountain reliefs, geological formations of the Palaeozoic and Mesozoic are the
most widespread (IKMN 2005). The climate is meso-continental with impor-
tant influences of Adriatic-Mediterranean climate. The average annual rainfall
is 598 mm, and the average annual temperature is 10 °C (with extremes of —27
°C and 39 °C). There are about 3,000 taxa of vascular plants known for Kosovo,
19 endemics, 138 Balkan endemics, and 68 relicts, and many sites have natu-
ral heritage values according to the criteria of the World Heritage Convention
(MUSTAFA et al. 2011, 2018).

RESULTS AND DISCUSSION
Grimmia species of Albania

Up to date there are 24 Grimmia species known for Albania: 21 of them are
part of the collection of the second author, 2 species, Grimmia caespiticia (MAR-
KA et al. 2018) and G. fuscolutea (PAPP et al. 2018), are reports of recent publica-
tions, and G. crinita is an old record from literature (SZEPESFALVY 1926). Their
distribution in various prefectures is summarised below in Table 1. The richest
prefectures are Kukeés, Korgé, Shkodér, and Dibér. This is due to the presence
of many high mountain ranges in these areas, temperate climate conditions and
diversity of bedrocks as well.

There are Grimmia species with high, average, low or even rare occurrence
in Albania. Thus, species with high occurrence are Grimmia pulvinata, followed
by G. dissimulata, G. ovalis, G. tergestina, and G. orbicularis, and rare species, with
occurrence from 1 to 2 sites, are Grimmia anodon (2), G. caespiticia (1), G. crinita
(1), G. decipiens (2), G. fuscolutea (1), G. longirostris (2), G. mollis (1), and G. re-
flexidens (2) (Fig. 2). The five Grimmia species with the highest frequency are also
the most constant and widespread species in the 12 prefectures.

Grimmia species of Kosovo

Thus far there are 18 Grimmia species known for Kosovo. Seventeen of them
are part of the collection of the first author; only Grimmia elongata is reported
from literature (MARTINCIC 2006). Their distribution in various districts is sum-
marised below in Table 2. The richest districts in Grimmia are Prizren, Gjakové,
and Pejé, where the high mountain ranges do occur, and where most of the field
trips have been carried out.

Data on the absolute frequency of Grimmia species in Kosovo are given in
Figure 3. The commonest species are Grimmia hartmanii and G. pulvinata, fol-
lowed by G. ramondii, G. alpestris, and G. anomala. In comparison with Albania’s

Studia bot. hung. 52(2), 2021



KRASNIQI, Z. and MARKA, J.

130

w OTT ‘66 ‘88 L8 ‘€9 + + + + syrvuorpradul " - H1
q 8 + + sugsoursuol 'y €1
A 80T ‘88 “C8 ‘08 ‘€9 ‘8% ‘81 ‘L1 ‘8 + + + + + s "D (4!
JY‘e LL6Y Ty ‘TH 81 8L C + + + + 4+ vwdaov] ' 11
144!
|24 TOT ‘€6 ‘6L ‘€L “TL 0L LI LS 9S 91 ‘S ¥ ‘€ + + + + nuvuilvy "D o1
w + vagnjoasnf D 6
I 6L°CL‘8 + + syvunf-n 8
8CTI ‘LT HTT ‘€T “TTT ‘TTI ‘81T “LIT ‘801
‘LOT %6 T6 ‘98 %8 ‘08 %9 ‘€9 ‘8S ‘8% V¥
w ‘g ‘€Y ‘TY ‘0% ‘8€ ‘1€ LT HT 0T ‘TT ‘01 ‘8 ‘T ‘1 + + + + + + 4+ + + + + vIPIRULISSIp "D L
w Ty (94 + + + ﬁ%m&um% ¥s) 9
5 + VIIULL) D) S
I + viomdsovs 'y %
18 20T ‘10T ‘19 + + + vpwour 'n ¢
q 76 ‘9¢ + uopouv ‘9 z
q 0T ‘YL TLOL 9 + + + stasodpy D I
$9OU219JY 1S <« H @« 0 ®" =" o™ H Y YU @ saradg  ‘oN
s 5 ¥ 8§ £ 8 F R FE TG
= M =} = Qq. v .m e = o: &
o D.. o: 173 o: ~ & 9 L}
o o =]
a:

(8107) 17 12 davd = W (8102) 17 12 VIUVIN = (€107) NTLNVZ NVA = Y ((€102) ‘77 12 vIavIN = [(1107) [VINHX
PUB VIIVIN = T4(0T02) 77 22 ddvd = Y ‘(£00T) ¥a99agZdq = S (1961) VA[VA Pue ILYdYYY = J (0961) AOULEJ =2 (T1€6T) AVIONAVIN = P
‘(9261) XATVASEAAZS =9 ((STGT) YANLAVOWAVY = q ((€681) TANHQH = © :SMO[[0] S 2T SIOUIDJI 2INIBIANI] 10J sjoquuks ayT, T xrpuaddy ur
sIaquUINU 3318 2131 03 puodsaII0d UWN]OD 231 YL UT SIdqUINU YT, *$2In152J21d uerueqry 2y ut sa103ds vrauwusz4ry 341 Jo UoTINqLISTp oYL, *T d[qeL,

Studia bot. hung. 52(2), 2021



131

THE GENUS GRIMMIA IN ALBANIA AND KOSOVO

1Y 9 ‘SS € ‘TE ‘€l + + + 4+ + vihgdogarar o %7
A B aAR kAl
‘LOT ‘66 ‘L6 ‘8L “TY ‘65 ‘TS ‘SH ‘0% ‘8¢ ‘S€ ‘€€
w Y ‘e “TE€ ‘6T ‘ST HT ‘€T TTIT 0T ‘T ‘ST “T1 ‘8 + o+ + + o+ + + + o+ vusaiiar 'y €t
q 69 ‘6% + o+ suapxapforn  TT
I 6LCLTL TL + upuowvs 'y ¢
8TT ‘LTI ‘9TI
‘ST “€TT “ITT 0TI ‘61T ‘8IT ‘OTT ‘STT F11
‘CTTTIT“TTT 0TI ‘90T 40T ‘0T ‘00T ‘86
‘L6 ‘16 68 ‘88 ‘L8 ‘S8 ‘€8 ‘08 ‘9L ‘89 99 ‘59
99 ‘€9 T ‘19 ‘65 ‘8S FS ‘€S TS ‘IS ‘6% ‘8%
WATY LYY TH T 0% ‘6€ ‘8E ‘SE FE ‘€€ ‘I€ ‘0€
JopqQe  ‘BTOTSTHTECTOTGILIFICIIT 6y + + + + + 4+ 4+ o+ o+ o+ 4+ vivuiemd ' O
801 ‘201
T8 I8 08 ‘6L ‘8L ‘LL‘SL YL 69 T9 ‘09 ‘TS
ITY ‘0 ‘6% TH ‘8€ ‘LE ‘SE FE TE BT 9L ‘8L Y + + o+ + + sypaon 61
HTI ‘€TT ‘TTT ‘01T ‘60T ‘SOT ‘96 ‘S6
w Y %6 ‘06 ‘88 ‘L8 ‘T8 ‘6S 0% ‘1€ TT 0T ‘81 ‘6 ‘1 + + + + 4+ + + + suynolqio ' - 81
14229
q‘e 6L YL ‘€L ‘8E + o+ -usqonuwt 'y L1
g 6LLLTEOTD + 4+ + + vuvjuous’n 91
( 43 + syrowen - SI
Rehlielel ) Al 2] = rrq el o] wumuu& ‘0
g : SEEEEZEFEYEZ 5N
M" m =4 U.. o w0 o W =3 £} m
[¢H o o @ o: ~ o ﬁ =
2 8 5
:

(ponuniuod) *1 3[qey,

Studia bot. hung. 52(2), 2021



KRASNIQI, Z. and MARKA, J.

132

q3s ITLTIET 9 + + vilgdogorar ' 81

3 9T 91 Y1 ‘11 + vuusaiar ' L1

39 0T ‘61 ‘81 ‘9T %1 ‘I1 + suapixafos'n 91
y3p LT 9T ‘ST HT ‘€1 9°S ‘€T T + + upuowvs'n I

€€ ‘T€ ‘0€ 6T
ygo‘e  ‘8TLT 9T STETTTITIL‘S + + + + viwomd D B
8% L€ ‘SE Y€ 6T 0T 61 ¥I “IT 9 + + + syrao'n €1
13934

q3 ST96¢Ta + + -usqonuw 'y 71
89949 9¢ ‘0T ‘61 ‘8T ‘91 ‘ST %1 + + + vuvguous 'y 11
3 Tl + wsy D 01

1€ ‘8T %C vwdaow]'n 6

LE ‘0T ‘61 ‘8T

qSID LT 9T ‘ST HI‘CT T ‘TT 01 L9 + + + nuvwvy ' 8
39¢q PICT + + sypunfn 4

2 - + vIvsu0s 'n 9

3 91 ‘ST + vavpnussip ' G

2 91 ‘ST Y1 + + vipdsavo ' %

q3 LTOT'STHTCTTT66°L9 + + vpwour ' €

q S + uopouv'n ¢

y39q 0T 6T ‘8T “LT ‘9T ‘ST 111 ‘6 + + + stgsadpp ' 1
RERlICREY NN s warziig unysug  2Mog aa0ye(D saadg  ON

‘(91207 VIV

PuUE IDINSVYY) Y pue {(P1g0g VIEVIA pue IDINSVYY) S (8107 VIYVIA PUe IDINSVYY) J (9007 QIPNILAVIN) 2 (2002 ‘7 10 THAID0I]) P
‘(8661 QIAT[TAOLVS) J (0861 QIDNILAVIA) q (SSGT QLLATAVJ) B :SMO[[O] SB 9T SIOUIIJ2I 2INILIA] 10] sfoquiks ayJ, *z x1puaddy ut s1oq
-wnu 211s 9Y3 03 puodsaIIod UWN[od 1S Y3 UT SI2qUINU YT, *SIOTIISIP 0A0SO] U3 JO o€ UT $3192ds vizuuir4n 943 Jo UonInqInsIp ayJ, *g d[qel,

Studia bot. hung. 52(2), 2021



133

THE GENUS GRIMMIA IN ALBANIA AND KOSOVO

80

70 A

60 -

50 -

40 -

30 A

20 A

10 A

sqrow 9
goan02SNy 0)
BIIULID 0)
epRIdsags o
su2Idroap O
SUIPIXI[IT 'E)
sisoxruor ‘o
vopoue £
sieuny 0
grewour 0
HpUoOwer ‘5
SITEUOIPIFIW D)
IY22quaryonur ')
rUBIIOW *0)
smsadfe 0y
gidgdoyom 9
12 2L 85
TSI O
NUBWIIRY ©)
STE[NIIqIO )
zURSa&ray \o
SIfEAO D)
E2B[NWISSIP )
weumand o

Fig. 2. The occurrence of Grimmia species in Albania, expressed in absolute number of sites where

it is present.

©
i

T
<
—l

(@]
i

T
o
—l

T
0

T
©

T
<

T
o~

T
o

vwSoo[o 0
wopour 0
TSI O
SIEUy O
vIE[NUIISSIP ©)
v1e Sl 0
eronrdsord 0
g[[Agdoyoms 9
2USI.519] ©)
SUIPIXIFIT )

IIy22quagonuy c)

zUBIOOW 1)
SieA0 9
g[ruiour o)
smpsadre )
Ipuowes 0y
zeumnd o

ITUeWwirey «

Fig. 3. The occurrence of Grimmia species in Kosovo expressed in absolute number of sites where

it is present.

Studia bot. hung. 52(2), 2021



134 KRASNIQI Z. and MARKA, J.

commonest species, the situation looks different for Kosovo. However, these
differences may be explained by the fact that fewer areas were investigated in
Kosovo; and the areas investigated were mainly at higher elevations and mostly
on acidic rocks.

CONCLUSIONS

Albania and Kosovo both have a rich Grimmia flora, due to their geo-
graphic position and high mountain ranges with diverse rock types. There are
three Grimmia species in Albania which have threat status, all vulnerable (VU),
in the checklist and country status of European bryophytes (HODGETTS and
LoCKHART 2020): Grimmia crinita, G. fuscolutea, and G. mollis. Many more spe-
cies have conservation value in the context of SE Europe, especially in Bulgaria
and Romania. However, in Albania and Kosovo several species seem to be rare
and should be considered for future conservation: Grimmia anodon, G. elongata,
G. caespiticia, G. decipiens, G. longirostris, and G. reflexidens.

* X X

Osszefoglalé: Kutatasunk soran attekintést készitettiink a Grimmia (Bryophyta) nemzet-
ségrél Albania and Koszové teriiletén. Mintegy 130 albdniai lel6helyrél 386 Grimmia példanyt, 40
koszovéi lel8helyrél pedig 367 példanyt gytijtottiink be és hataroztunk meg. Jelenleg 24 Grimmia
faj ismert Albaniabdl és 18 faj Koszovobdl. Foldrajzi helyzetiiknek és a véltozatos kézetekbdl
all6 magas hegyeiknek készénhet6en mind Albanidnak mind Koszovénak viszonylag gazdag
Grimmia flérdja van. Albanidban a Grimmia crinita, G fuscolutea és a G. mollis sérilékeny (VU)
besorolast kapott az albaniai vords listaban, tovabbd az eurédpai mohavédelmi orszaglistaban. Dél-
kelet Eurépéban, kiillonésen Bulgaridban és Romanidban jéval tobb fajnak van valamilyen konzer-
vacids besoroldsa. Albanidban és Koszovoban a kovetkezd ritka fajok lehetséges jovébeni besoro-
lasa var még eldontésre: Grimmia anodon, G. elongata, G. caespiticia, G. decipiens, G. longirostris
and G. reflexidens.
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Appendix 1. Collecting site details for Albania, arranged alphabetically according to the prefec-

tures.
Site  Prefecture  Municipality Location Coordinates Sampling  Sample
date numbers
1 Berat Skrapar Corovodé 40°30°00.2” N,  13.10.2010 2
20°1337.4”E,
195 m
2 Berat Skrapar Kanionet e 40°2827.7”N, 13.10.2010 2
Osumit 20° 15’ 15.4” E,
400 m
3 Dibér Bulqizé LigeniiZi 41°27°11”N,  21.10.2006 1
20° 18 03" E,
1,600 m
4 Dibér Luré Fushé Luré 41°48 41" N,  17.08.2007 6
20°12’32” E,
1,100 m
5 Dibér Luré Ligenet e 41°46’36” N,  18.08.2007 1
Lurés 20°11’49” E,
1,700 m
6 Dibér Luré Ligenet e 41°47°31” N,  18.08.2007 5
Lurés 20° 11’437 E,
1,700 m
7 Dibér Kalae Kala e Dodés 41°50°18” N,  26.09.2014 2
Dodés 20°27 237 E,
1,156 m
8 Dibér Sllové Radomiré 41° 48’ 44” N, 26.09.2014 12
20°29’ 377 E,
1,400 m
9 Durrés Krujé Krujé 41°31’24” N, 25.03.2005 4
19°47° 36" E,
700 m
10 Durrés Krujé Krujé 41°31’37” N, 25.03.2005 2
19° 47’ 54” E,
830 m
11 Durrés Krujé Sarisalltik 41°30’56” N,  19.08.2007 5
19° 48’ 32” E,
1,085 m
12 Durrés Cudhi Qafé Shtamé 41°31’23” N,  13.05.2006 1
19° 49’ 05 E,
620 m
13 Durrés Cudhi Qafé Shtamé 41°31’13” N,  13.05.2006 2
19°53’ 317 E,
1,000 m
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Appendix 1. (continued)

Site

Prefecture

Municipality

Location

Coordinates

Sampling
date

Sample
numbers

14

15

16

17

18

19

20

20

21

22

23

24

25

Durrés

Elbasan

Elbasan

Elbasan

Elbasan

Fier

Gjirokastér

Gjirokastér

Gjirokastér

Gjirokastér

Gjirokastér

Gjirokastér

Gjirokastér

Cudhi

Elbasan

Gramsh

Librazhd

Librazhd

Divjakeé

Petran

Petran

Petran

Petran

Libohové

Libohové

Libohové

Qafé Shtamé

Elbasan

Lenie

Polis

Qafé Dardhé

Divjaké

Bénjé

Bénjé

Bénjé

Badlonjé

Hoshtevé

Gryka e Selcés

Hoshtevé

41°31’18” N,
19°53’55” E,
1,230 m
41°06’ 14” N,
20°00’ 27" E,
440 m
40° 45’ 37" N,
20°26° 00" E,
1,720 m
41°09’16.2” N,
20° 15’ 08.9” E,
575 m

41° 05’ 44.5” N,
20°16’37.0”E,
1,385 m
40° 58 33” N,
19° 28’ 57 E,
10 m
40° 14’ 39.8” N,
20°25°57.2”E,
350 m

40° 14’ 39.8” N,
20°25°57.2”E,
350 m
40° 14’ 40” N,
20° 25’ 56” E,
340 m
40°12’27.7” N,
20°23’16.2” E,
260 m

40° 13’ 00.8” N,
20° 14’ 41.6” E,
735m

40° 06’ 19.6” N,
20° 18’ 13.17E,
470 m
40° 13’ 04.5” N,
20° 14’ 84.9 E,
805 m

19.08.2007

05.04.2008

25.09.2007

12.10.2010

12.10.2010

02.06.2009

22.10.2005

14.10.2010

18.10.2016

14.10.2010

15.10.2010

16.10.2010

01.08.2012

1

18

13
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Appendix 1. (continued)

Site

Prefecture

Municipality Location Coordinates Sampling  Sample
date numbers

27

28

29

30

31

32

33

34

35

36

37

38

39

Gjirokastér

Gjirokastér

Gjirokastér

Gjirokastér

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Tepelené Dragot 40°17’30”N,  07.10.2016 1
20° 04’ 43" E,
140 m
Tepelené Grykae 40° 14 45" N,  04.05.2017 1
Luzatit 20°01’ 46” E,
355m

Carshové Carshové 40°05’50” N,  18.10.2016 1
20° 33’357 E,
330 m
Kélcyré Grykae 40°1748” N,  03.05.2017 1
Kélcyrés 20° 09’ 40” E,
170 m

Bilisht Tren 40° 40’ 36” N, 04.04.2008 4
21°00’ 15" E,
860 m
Drenové Bredhii 40° 35’ 12.72” 21.07.2009 5
Drenovés N, 20° 50’ 39” E,
1,440 m

Drenové Dardhé 40°31’°53.9” N, 22.07.2009 2
20° 48’ 42.4” E,
1,674 m

Drenové Dardhé 40°30’11.6” N, 22.07.2009 3
20° 49’ 49.7” E,
1,283 m

Drenové Dardhé 40°31’21.6° N, 23.07.2009 6
20° 49’ 40.3” E,
1,254 m

Drenové Dardhé 40°31’31.9” N, 23.07.2009 1
20°49’50.1” E,
1,450 m

Lekas Gjergjevicé 40°35°01.8” N,  27.10.2007 1
20° 35’ 03.0” E,
1,338 m

Lekas Gjergjevicé 40°35’03.1” N, 20.07.2009 6
20°34°20.5” E,
1,228 m
Leskovik Gérmenj 40°12’16.7”N,  25.07.2009 2

20°39°52.9” E,
1,065 m
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Appendix 1. (continued)

Site

Prefecture

Municipality Location Coordinates Sampling ~ Sample
date numbers

40

41

42

43

44

45

46

47

48

49

50

51

52

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Korgé

Leskovik Radanj 40°12’36.6” N,  25.07.2009 4
20°37°54.17E,
1,093 m

Leskovik Shelegur 40°10’48.7” N,  25.07.2009 2
20° 38 50.4” E,
1,007 m

Leskovik Radanj- 40°11’55.1” N,  26.07.2009 8
Shelegur 20° 38 26.0” E,
1,193 m

Leskovik Gérmenj 40°13°49.4” N, 26.07.2009 3
20°39’45.6” E,
1,058 m

Leskovik Gérmenj 40°13’32.5” N, 26.07.2009 1
20°39°S0.9” E,
1,046 m

Miras Sinicé 40°31’10.6” N, 23.07.2009 1
20°50’55.0” E,
1,144 m

Pogradec Pogradec 40°54 50" N,  03.04.2008 3
20° 38 42 E,
820 m
Pustec Ligenas 40°46’37.1” N,  24.07.2009 1
20°5432.3”E,
853 m

Pustec Ligenas 40° 46’ 10.5” N, 24.07.2009 4
20° 55’ 46,6” E,
851 m

Vithkuq Vithkuq 40° 34’ 04.3” N,  20.07.2009 4
20°36’03.5” E,
1,411 m

Vithkuq Vithkuq 40°34°19.1” N,  20.07.2009 2
20°35’02.4” E,
1,381 m

Voskopojé Voskopojé 40° 38 34”N,  05.04.2008 1
20°36’ 02" E,
1,285 m
Voskopojé Voskopojé 40°39°00.9” N, 19.07.2009 5
20°34°59.7” E,
1,131 m
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Appendix 1. (continued)

Site  Prefecture  Municipality Location Coordinates Sampling  Sample
date numbers

53 Korgé Voskopojé Voskopojé 40°37°28,.0” N, 20.07.2009 1
20° 35’ 38.8”E,
1,258 m

54 Korgé Voskopojé Voskopojé 40°38 34”N,  19.11.2011 1
20°36’ 02" E,
1,285 m
55 Kukés Bujan Markaj 42°20°56.399”  09.07.2014 2
N, 20°3*3.599%,
740 m

56 Kukés Gryk-Cajé Buzé madhe  41°56’51.7”N,  25.09.2009 1
20°29°29.7” E,
1,855 m

57 Kukés Gryk-Cajé Laku i 41°57°30.6° N,  25.09.2009 2
Dardhés 20°27’ 41.8”E,
1,613 m

58 Kukés Gryk-Cajé ~ Grykae Cajés  41°53’S51.6”N, 22.06.2012 2
20°25’00.65” E,
658 m

59 Kukés Gryk-Cajé ~ Ura e Lapajve 41°53°46” N,  26.09.2014 3
20°25 02" E,
640 m
60 Kukés Krumé Kurrizi i 42°12’28.86” N, 21.06.2012 1
Gajrepit  20°27 20.72”E,
1,025 m

61 Kukés Krumé Cahan 42°12°4.87” N, 21.06.2012 1
20°28°9.79” E,
1,170 m

62 Kukés Krumé Pashtrik 42°12’28.82” N, 21.06.2012 4
20°29°58.77” E,
1,670 m

63 Kukés Kukés Polla e Zezé 42°03’02.8” N, 16.07.2009 7
20°20’03.6”E,
619 m

64 Kukés Margegaj Valboné 42°27°38”N,  11.06.2005 3
19°55° 03" E,
400-1,000 m
65 Kukés Margegaj Tropojé 42°23’46” N,  06.06.2006 3
20° 11’ 12” E,
420 m
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Appendix 1. (continued)

Site  Prefecture  Municipality Location Coordinates Sampling ~ Sample
date numbers

66 Kukés Margegaj Dragobi 42°24°46” N,  07.06.2006 1
20°01’ 12” E,
420 m
67 Kukés Margegaj Cerem 42°30°09.47” N, 14.07.2011 2
19° 56’ 45.54” E,
1,438 m

68 Kukés Margegaj Ligeni 42°27°60.3" N, 14.07.2012 1
Xhemes 19°55°10.4” E,
792 m

69 Kukés Margegaj Cerem 42°29°56.1” N, 07.07.2014 2
19°57°55.5”E,
1,240 m

70 Kukés Margegaj Ceremi 42°30°08.2” N, 07.07.2014 2
19°59’40.0” E,
1,710 m

71 Kukés Margegaj Markofshé 42°29’52” N,  07.07.2014 8
19°59’ 26 E,
1,850 m
72 Kukeés Margegaj Markofshé 42°29°21” N,  07.07.2014 3
19°59’ 02” E,
1,730 m
73 Kukés Margegaj Qafae 42°30°21.8” N, 10.07.2014 9
Trokuzit 20° 00’ 42.2” E,
2,066 m

74 Kukés Shishtavec Guri i 41°56°40.2” N, 15.07.2009 5
méngjesit 20° 37 06.6” E,
1,955 m

75 Kukés Shishtavec Kallabak 41°56’42.5” N, 15.07.2009 1
20°34’31.2”E,
1,511 m

76 Kukés Shishtavec Novosej 41°58 37.5” N, 25.09.2009 1
20°34’13.2”E,
1,232 m

77 Kukés Shishtavec Kallabak 41°56’44.3” N,  25.09.2009 5
20° 34’ 23.5”E,
1,483 m
78 Kukeés Shishtavec Shishtavec 41°56’40.2” N, 20.06.2012 2
20°37° 06.6” E,
1,955 m
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Appendix 1. (continued)

Site

Prefecture

Municipality

Location

Coordinates

Sample
numbers

Sampling
date

79

80

81

82

83

84

85

86

87

88

89

90

91

Kukés

Kukés

Kukés

Kukés

Kukés

Lezhé

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shishtavec

Surroj

Topojan

Topojan

Tropojé

Rréshen

Fierzé

Kastrat

Kelmend

Kelmend

Kelmend

Kelmend

Kelmend

Kallabak

Surroj

Topojan

Tropojé

Gryka e

Lumés

Rréshen

Poravé

Hot

Rrapsh

Rrapsh

Selcé

Selcé

Leqget e Hotit

41°5549.68” N,
20°35°52.62” E,
2,000 m
42° 02’ 48” N,
20°19°59E,
620 m

41°59°58.9” N,
20°31’24.5” E,
1,009 m

42°23’49.3” N,
20°11°07.12E,
434 m
42°25’00” N,
20° 09’ 377 E,
470 m
41° 44’ 49” N,
19°55’ 43" E,
200 m
42° 14’ 36" N,
20° 03’ 10” E,
580 m
42°20’15” N,
19°26’ 06" E,
38 m
42° 24’ 54” N,
19°30° 14” E,
700 m
42° 24’ 33" N,
19° 30’ 28” E,
715 m
42°31’50” N,
19°38’58” E,
960 m
42°3211” N,
19° 41’ 46" E,
1,400 m
42° 24’ 54” N,
19°30’ 14” E,
700 m

20.06.2012 7

18.09.2013 6

25.09.2009 1

14.07.2012 3

09.07.2014 1

30.04.2016 3

08.06.2006 2

03.06.2006 1

05.06.2005 3

05.06.2005 7

05.06.2005 1

07.06.2005 3

21.07.2005 1
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Appendix 1. (continued)

Site

Prefecture

Municipality

Location

Coordinates

Sampling
date

Sample
numbers

92

93

94

95

96

97

98

929

100

101

102

103

104

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Shkodér

Kelmend

Kelmend

Kelmend

Kelmend

Kelmend

Pukeé

Puké

Pult

Shalé

Shalé

Shalé

Shkodér

Shkrel

Tamaré

Lépushé

Rrapsh

Fushé Lojé

Leqet e Hotit

Puké

Puké

Kir

Gropae

Thethit

Qafa e Pejés

Qafa e Pejés

Zogaj

Gjajgé

42°27°19” N,
19°33’38” E,
215m
42° 30’ 58.50”

N, 19°43’ 18" E,

1,650 m
42° 24’ 54” N,
19°30’ 14” E,

700 m
42° 31’ 46” N,
19°38’57” E,

1,170 m
42° 24’ 55” N,
19°30’ 12" E,

650 m
42°12°35” N,
20° 05’ 46” E,

600 m
42°02’53” N,
19°53’ 10" E,

930 m
42° 14’ 30” N,
19° 41’ 38” E,

1,750 m
42° 24 23.35”

N, 19°45’33” E,

930 m
42°26’38” N,
19° 46 20" E,
1,750 m
42°26 38" N,
19° 46’ 20” E,
1,750 m

42°0420.27” N,

19°23’45.14” E,
30m
42°2342” N,
19° 38’27 E,
910 m

21.07.2005

22.07.2005

03.06.2006

05.06.2006

05.06.2006

12.06.2005

08.06.2006

16.08.2007

19.07.2005

19.07.2005

15.08.2007

09.06.2012

18.07.2005

2
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Appendix 1. (continued)

Site

Prefecture

Municipality

Location

Coordinates

Sampling  Sample
date numbers

105

106

107

108

109

110

111

112

113

114

115

116

117

Shkodér

Shkodér

Shkodér

Shkodér

Tirané

Tirané

Tirané

Tirané

Tirané

Tirané

Tirané

Tirané

Tirané

Shkrel

Shkrel

Shkrel

Vau i Dejés

Dajt

Dajt

Dajt

Dajt

Dajt

Dajt

Dajt

Dajt

Dajt

Qafé Razém

Razém

Dedaj

Koman

Linzé

Linzé

Dajt

Dajt

Dajt

Linzé

Dajt

Dajt

Dajt

42°20°06.29” N,

19°32’29.16” E,
925 m

42°20°46.17” N,

19°33’08.78” E,
1,075 m

42°17°28.55” N,

19°31°52.40” E,
450 m
42° 04’ 28” N,
19°47° 017 E,
130 m
41° 20’ 40” N,
19°51’S3” E,
230 m
41°20°57” N,
19°53’50” E,
450 m
41°19°34” N,
19°56’ 02” E,
755 m
41° 19 49” N,
19°55’51.82” E,
805 m

41°20’2.10” N,
19°55° 517 E,
862 m
41°21°03” N,
19°53° 51”7 E,
480 m
41°21’21” N,
19°55’° 05" E,
1,000 m
41°22’ 16” N,
19°54° 54 E,
1,200 m
41°21’21” N,
19°55°05” E,
1,000 m

10.06.2012 1

10.06.2012 1

10.06.2012 4

24.04.2016 3

30.10.2004 1

30.10.2004 5

06.11.2004 2

06.11.2004 3

06.11.2004 1

03.04.2005 3

19.05.2005 1

25.05.2005 4

01.06.2005 1
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Appendix 1. (continued)

Site

Prefecture

Municipality

Location

Coordinates

Sampling
date

Sample
numbers

118

119

120

121

122

123

124

125

126

127

128

Tirané

Tirané

Tirané

Tirané

Tirané

Tirané

Tirané

Tirané

Tirané

Vloré

Vloré

Dajt

Dajt

Dajt

Dajt

Krrabé

Krrabé

Krrabé

Zall-Bastar

Zall-Bastar

Orikum

Orikum

Dajt

Dajt

Dajt

Dajt

Qafé Krrabé

Qafé Krrabé

Krrabé

Zall-Bastar

Feken, Qafé

mollé

Llogora

Llogora

41°21’34” N,
19°54’ 45” E,
1,050 m
41°22’28” N,
19°55’ 10" E,
1,255 m
41°21’46” N,
19°54’ 33” E,
1,050 m
41°21°49.5” N,
19°54’ 35.5” E,
1,050 m
41° 12’ 40” N,
19°57° 10.6” E,
443 m

41°11°59.7” N,
19°56’ 117 E,
690 m
41°12’40” N,
19°57° 10.6” E,
443 m
41°25’54” N,
19°55’ 417 E,
380 m
41°23’ 37" N,
20°01’ 10" E,
1,300 m
40° 13’ 15" N,
19° 34’ 37” E,
670 m
40°11’S9” N,
19°35’26.5” E,
1,030 m

18.06.2005

20.08.2007

04.06.2009

02.06.2010

05.06.2009

05.06.2009

21.06.2011

14.05.2006

19.05.2006

22.08.2007

19.05.2010

2
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Appendix 2: Collecting site details for Kosovo, arranged alphabetically according to the dis-

tricts.

Site

District

Municipality

Location

Coordinates

Sampling
dates

Sample
numbers

[}

10

11

12

13

Pejé

Pejé

Pejé

Pejé

Pejé

Pejé

Pejé

Prishtiné

Prizren

Prizren

Prizren

Prizren

Prizren

Pejé

Pejé

Pejé

Pejé

Pejé

Pejé

Pejé

Prishtiné

Dragash

Prizren

Prizren

Prizren

Prizren

Hajle

Hajle

Hajle

Hajle

Hajle

Lagjae

Kaprojve

Reka e Allagés

Butovcé

(Gérmi)

Restelicé

Bistra

Kalaja e

Prizrenit

Prevallé

Prevallé

42° 44,402’ N,
20°9.125’E,
1,650 m

42°45.030° N,
20°9.217E,
2,027 m

42° 44.959° N,
20° 8.856’E,
2,081 m

42° 44,533’ N,
20° 8.820’E,
1,795 m

42° 44.533° N,
20° 8.820’E,
1,795 m

42° 42.873’ N,
20°9.053’E,
1,103 m

42° 44,000’ N,
20° 9.440’ E,
1,403 m

42° 40.786° N,
21°14.028’E,
1,029 m

41°55.060° N,
20°38.716 E,
1,958 m

42°9.156’ N,
20°57.485 E,
1,853 m

42°12.522’ N,
20° 44.734’ E,
521 m

42°9.968 N,
20° 57.440’ E,
1,560 m

42°10.730° N,
20°57.779’ E,
1,585 m

11.08.2015

11.08.2015

11.08.2015

11.08.2015

21.09.2019

11.08.2015

11.08.2015

17.05.2018

01.08.2015

02.10.2018

15.08.2014

15.08.2014

15.08.2014

4

18

34

59
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Appendix 2. (continued)

Site

Prefecture

Municipality

Location

Coordinates

Sampling
date

Sample
numbers

14

15

16

17

18

19

20

21

22

23

24

25

26

Prizren

Prizren

Prizren

Prizren

Prizren

Prizren

Prizren

Gjilan

Gjilan

Gjilan

Gjilan

Gjilan

Gjilan

Prizren

Prizren

Prizren

Prizren

Suhareké

Suhareké

Suhareké

Kamenicé

Kamenicé

Kamenicé

Kamenicé

Kamenicé

Novobérd

Prevallé

Prevallé

Prroi i Durlés

Prroi i Durlés

Pashallare

Pashallare

Pashallare

Polické

Polické

Kitka

Kitka

Kopernicé

Novobérd

42°10.730° N,
20°57.779’E,
1,585 m

42°10.730’ N,
20°57.779’E,
1,585 m

42°11.012’ N,
21°2.175’E,
1,737 m

42°11.012’N,
21°2.175’E,
1,737 m

42° 14.434’ N,
20° 54.665’E,
2,029 m

42°14.920’ N,
20° 54.690’ E,
1,746 m

42° 14.640° N,
20° 54.900’E,
1,802 m

42°36.52’ N,
21°40.2’E,
678 m

42°37.16’N,
21°40.12’E,
665 m

42°39.13° N,
21°40.7 E,
1,026 m

42°39.15°N,
21°40.8’E,
1,020 m

42°36.48’ N,
21°36.50’E,
631 m

42°37.10°N,
21°27.80°E,
1,204 m

01.10.2018

02.10.2018

05.08.2014

30.09.2018

09.08.2014

09.08.2014

09.08.2014

19.08.2021

19.08.2021

19.08.2021

19.08.2021

19.08.2021

18.08.2021

38

33

54

19

15

27
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Appendix 2. (continued)

Site  Prefecture  Municipality Location Coordinates Sampling  Sample
date numbers
27 Gjilan Novobérd Novobérd 42°37.12N,  18.08.2021 1
21°26.52’E,
1,250 m
28 Gjilan Novobérd Novobérd 42°37.10°N,  18.08.2021 1
21°25.58E,
1,044 m
29 Gjilan Novobérd Novobérd 42°36.24°N,  18.08.2021 3
21°25.46 E,
891 m
30 Gjilan Viti Debellde 42°15.50’ N, 25.08.2021 1
21°23.34°E,
1,064 m
31 Gjilan Viti Debellde 42°17.22°N,  25.08.2021 2
21°22.19°E,
628 m
32 Gjilan Viti Letnicé 42°17.22°N,  25.08.2021 1
21°27.16°E,
643 m
33 Gjilan Viti Letnicé 42°17.48 N,  25.08.2021 2
21°26.60’E,
611 m
34 Mitrovicé Mitrovicé Shalé e 43°0.15° N, 16.08.2021 1
Bajgorés 21°1.7°E,
1,612 m
35 Mitrovicé Mitrovicé Shalé e 43°0.31’N, 16.08.2021 1
Bajgorés 21° 1.14°E,
1,662 m
36  Mitrovicé Mitrovicé Shalé e 43°0.54' N, 16.08.2021 1
Bajgorés 21° 1.7°E,
1,618 m
37  Mitrovicé Mitrovicé Shalé e 42°58.14 N,  16.08.2021 2
Bajgorés 21°0.57’E,
1,547 m
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