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Abstract — Biodiversity conservation remains a cornerstone of ecological research, particularly in the face
of climate change and increasing human pressures. This study evaluates the alignment of the Natura 2000
network with the distribution of rare and endemic terrestrial mollusks in Berat County, Albania. Focusing
on selected protected areas, including Tomorr Mountain National Park, the research assesses the
effectiveness of existing conservation efforts while identifying significant gaps in biodiversity protection.
Extensive field expeditions were conducted during the spring and summer months 2024, targeting diverse
habitats within and outside proposed Natura 2000 sites. Collected specimens were analyzed in the
laboratory for species identification based on morphological characteristics. Results revealed that several
endemic and rare mollusk species inhabit calcareous rocky slopes with sparse vegetation, including
Montenegrina tomorosi, Cochlostoma elegans, and Monacha emigrata sattmanni. Mapping analyses
indicated that a significant proportion of these species occur outside the current conservation boundaries,
highlighting critical gaps in biodiversity protection. The findings emphasize the ecological importance of
Berat County as a biodiversity hotspot and underline the need to expand protected areas to align with EU
conservation directives. Recommendations include expanding the proposed Natura 2000 network (or
existing protected areas), establishing clear site boundaries, and implementing regular monitoring
programs. By providing a detailed understanding of species distribution and conservation gaps, this
research offers practical insights to guide national biodiversity policies and enhance Albania's integration
with EU environmental standards.
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I. INTRODUCTION

Biodiversity represents one of the planet’s most valuable natural assets, ensuring the proper functioning
of ecosystems and their essential services for human well-being [1]. The conservation of biodiversity and
ecosystem integrity has become a crucial objective in ecological research, particularly in response to the
dual threats of anthropogenic activities and climate change [2]. The European Union’s Natura 2000
network is the largest coordinated conservation initiative worldwide, established to safeguard areas of
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high ecological significance [3]. It focuses on Special Protection Areas (SPAs) for birds and Special
Areas of Conservation (SACs) for habitats and species, ensuring long-term biodiversity preservation [4].

As part of its EU accession process, Albania has undertaken efforts to align its environmental policies
with EU directives, including the identification of 43 potential Natura 2000 sites [5]. However, the
absence of clearly defined boundaries and inadequate implementation frameworks present major
obstacles to effective biodiversity management [6].

Berat County, located in southern Albania, is widely recognized for its remarkable biodiversity, hosting
a variety of endemic and rare species [7]. Among these, terrestrial mollusks serve as valuable
bioindicators due to their sensitivity to environmental changes and habitat degradation [8]. Despite their
ecological significance, these species remain largely unprotected, facing mounting pressures from human
activities, habitat fragmentation, and climate change [9]. Given the vulnerability of these organisms, the
study of their distribution and conservation status is imperative to inform evidence-based policy decisions
and conservation initiatives.

This research aims to evaluate the alignment between Albania’s proposed Natura 2000 network and the
distribution of terrestrial mollusks in Berat County. Through extensive field surveys, laboratory analysis,
and spatial mapping, this study identifies key conservation gaps and proposes recommendations for
strengthening biodiversity protection in the region. By integrating ecological data with conservation
planning, the findings of this study offer critical insights that can support Albania’s compliance with EU
environmental standards and contribute to the sustainable management of its natural heritage.

Il. MATERIALS AND METHOD

A. Study Area

Research was conducted in Berat County, with a particular focus on the Tomorr Mountain National
Park and other proposed conservation sites. The area's unique environmental conditions, including
calcareous rocky slopes classified under Habitat Code 8210 of the Habitats Directive [10], provide a
crucial habitat for numerous terrestrial mollusk species.

B. Literature Review

Extensive literature was reviewed to gather information on the current status of Natura 2000 sites,
terrestrial mollusk species distribution, and conservation efforts in Albania. Sources included previous
field studies, taxonomic literature, and conservation reports [11].

C. Field Expeditions

Expeditions were carried out during the spring and summer months, focusing on habitats both inside
and outside the proposed Natura 2000 sites. Mollusk specimens were manually collected using tools such
as tweezers and brushes, with precise GPS coordinates recorded for each sampling location.
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Fig 1. Work during expeditions.

D. Laboratory Analysis

Specimens were preserved in 70% ethanol to maintain morphological integrity. Identification was
performed based on physical characteristics such as shell shape, size, and coloration, referencing
established taxonomic literature.

Fig. 2. Laboratory work identifying mollusk species.

E. Data Analysis

Species distribution data were mapped using GIS software to assess the overlap between mollusk
habitats and proposed protected areas.

I1l.  RESULTS

A. Habitat Characteristics and Species Distribution

Field observations revealed that terrestrial mollusks predominantly inhabit calcareous rocky slopes with
sparse vegetation. The Tomorr Mountain National Park was identified as a biodiversity hotspot due to its
favorable microclimatic conditions.
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Fig. 3. Limestone slopes in Tomorr Mountain, Berat County.

B. Species Identified

Several endemic and rare mollusk species were documented, including:
— Montenegrina tomorosi (endemic to Tomorr Mountain);
— Cochlostoma (Pomatias) elegans;
— Monacha emigrata sattmanni;
— Cochlostoma tessellatum;

These findings underscore Berat County’s ecological importance and the need for targeted conservation
efforts.

Fig. 4. Montenegrina tomorosi.
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Tab. 1. Datas about the species collected.

Sized;::l;flc IUC]\(I;II: ]:dlhs‘ mc:“]:‘;eh“ Efdlrle]:::n];n“ Albuu;azR;d Lis Family Species |Coordinates Foc:].it\' Date of collecting| Collector
LC Lc - + Clausiliidae A gattwlla newura 40° 31722 48"N. 20°1526.82"E lerapari District. Pirrozoshi Cave 12.05.2024 A.Cobanaj |
LC c - + Clausiliidae A gathila neura 40° 3230.31"N, 20°1§9.74"E kerapari District, Qafa e Deviise 12052024 A Cobanaj
End NT NT - + Zonitidae Allaezopis smphiloypellon scenderbezas 40°41'50.06"N. 20° 03"E omorr Mts . eastem slopes, above Broms. 21780 m 12.05.2024 A Cobanaj |
- - - + Zonitidae %J]Eggms sp. 40° 3725.20"N, 20°11'17.92"E krapari District, Tomorri Mts. Teqe of Abaz- Al 12.05.2024 A Cobanaj
- iC B “hondrinid arcadica 40. 279 E 020° 07.924' Eomnms _MbiLybeshé 886m 18.06.2024 L. Shuka
- LC - hondrinidae F‘ drina arcadica 40°4221.07"N, 20° §46.55"E h'omurr)rits . Kala 3932 19.06.2024 L. Shuka
- 1C - ‘hondrinid [Chondrina arcadica 40° 3725 20"N, 20°11"17.92"E lrapari District. Tomorri Mes. Teqe of Abaz- Ali 12.05.2024 A Paparisto
- Lc - iy drinid. {Ct arcadica 40° 39°12.37"N. 20°820.21"E erat District, Kapmovw, W de of Tomorri Mi: 13.05.2024 A.Cobanaj |
- Lc - Chondrinidae [Chondrina arcadica 40° 3546.60"N, 20°12'4.86"E EkxagariDismcr_ Tomorri Mts, Qafa e Kulmalut 12052024 L. Shuka
- - - hl d [Cochl (Pomatias) elegans 40° 3912 37N, Z.D 82021"E erat District, Kapinowviv, W, de of Tomorri M: 13.05.2024 L. Shuka
- - - Cochlostomatidas [Cochlostoma (Pomatias) elegans 40° '45.51"N, E Jerapari District. Kanjonete Osumit 19.06.2024 A Cobanaj
- - - hi id [Cochl tessellatum excisum 40 S1"N. 63"E lerapari District. Kanjonete Osumit 19.06.2024 A Cobanaj |
- - - Cochlostomatidae [Cochlostoma tessellatum excisum 40° 3122.48"N, 20°1526.82"E kerapari District, Pirrozoshi Cave 20.01.2024 A Cobanaj
LC Lc - hondrinid (Granaria frumentum subaii 40° 32'30.31"N. 207169 ferapari District. Qafa e Deviise 13.05.2024 A.Cobanaj
LC ic - hondrinidae [Granaria frumentum subaii 40° 3122.48"N, 20°1526.82"E iDi; 20.01.2024 L. Shuka
LC ic - hondrinid |Granaria fromentum subeai i form) 40°42'18 85N 20° 643.08'E 19.062024 A Paparisto
- - - elicidae elix_schlaeflii 40° 401.37"N, 20°¢'57.96"E lrapari District, Tomorri Mts, Eastemslo, 13.05.2024 A Paparisto
LC ic - Helicidae [Helix vladika 40°3748.13"N, 20° ¥36.01"E én_ Maja Abaz-Al 2232 m 17.06.2024 L. Shuka
LC Lc LC Helicid if hinella byshekensi . 20° §39.02"E [Tomorr Mts_ Kala 4042 19.06.2024 A Cobanaj |
LC Lc LC Hyzromiidae Hosephinella byshekensis 2T4551"N, 207 65"E Ekfaga:iDismct Kanjonete Osumit 19.06.2024 A Paparnsto
LC c LC Hyzromiidae Hosephinella byshekensis 407 401.37T"N, 20°9'57.96"E krapari District, Tomorri Mts Eastemnslopes 13.05.2024 L. Shuka
LC LC LC + Helicidae iburnica (Superba) skipetaricaasketa 407 38. 219" E 020° 09.733" TomorrMts. Nén (below) Maja Abaz-Ali, 2348 m 17062024 L. Shuka
LC ic LC + Helicidae [Liburnica (Superba) | hgemcaaskem 40° 40. 567" E 020° 07.974' Tomorr Mts. MbiLvbeshé 1060 m 18.06.2024 A Cobanaj
LC LC LC + Telicid iburnica (Superba) sk it 40°43'9.39"N. 20° ¥1T.12"E TomorrMes.. Sterrate Trovés. 1873 m 23072024 A Cobanaj |
LC ic LC + Helicidae [Liburnica {Superbaj | hgemcashgimnc,a 40°4031.30"N, 20° ¥49.38"E [Tomorr Mts easternslope, 2033 m 20-21.07.2024 A Cobanaj
LC 1c LC + Telicid: iburnica{Superbal) sk i 40°41'50.06"N,_20° 05"E Tomorr Mts.. eastemslopes, above Rroms. 21780 m. 21.07:2024 A Cobanaj
LC Lc LC + Helicid iburnica (Superba sk k 40° 439 48"N_ 20 32"E erati District, Tomorr Mt, North-Western peak 23.07.2024 A Paparisto
Lc 1c Lc + Helicidae [Libumica (Superba) skipetarica skipetarica 42 3051.16"N. 20°823 Eerati District, aboveLybesha village 01.07.2024 L. Shuka
LC 1c - Helicod d dholmiola corcyrensis 20° ¥17.12"E [Tomorr Mts_ Sterrat e Trovés 1875 m 23.07.2024 A.Paparisto
LC LC - Helicodontidas Lmdho]:mo].a cofcyrensis N, 20° §42.19"E Tomorr Mts.. Northem (verd) slopes of Tomorr. 1450 m 13.03.2024 L. Shuka
Subend LC LC LC H: jid 1 i3 attmarsi 40° 38 219" E 020° 09.735' Tomorr Mts_Nén (below) Maja Abaz-Al 2348 m 17.06.2024 A Cobanaj |
Subend LC c LC Hygromiidae lonachaemigrata sattmanni 40°42'1778" N. 20° §39.02"E Tomorr Mts Kala 4042 19062024 A Paparisto
End. LC Lc LC + Clausiliidae lontensgring tomoros 40 '46.60"N. 20°12'4 86"E Blrapar District. Tomorn Mts. Qafa e Kulmalut 12.05.2024 A Cobanaj
End. LC ic LC b usiliidae Jontenegrina tomorosi 20°91T12"E TomorrMts Sterrate Trovés, 1873 m 23.07.2024 A Paparisto
End. LC Lc LC + Clausiliidae lontenegrna tomoros 20° ¥5737"E Tomorr Mis_ easternslope 1800m 20-21.07.2024 L. Shuka
End. LC ic LC + usiliidae lontenegring tomoros 40°41'50.06"N, 20° §'35.05"E Tomorr Mts., easternslopes, above Rroms, 21780 m 21.07.2024 L. Shuka
End. LC LC LC + Clausiliidae Jontenegyina tomoros 40° 38 219" E 020° 09.735" Tomorr Mts_Nén (below) Maja Abaz-Al 2348 m 17.06.2024 A Cobanaj
End. LC ic LC + usikidae lontensgrina tomoros 40°4322 58" N, 20° 842 19"E Tomorr Mits .. Northem(veri) slopes of Tomorr, 1450 m 13.05.2024 L. Shuka
End. LC Lc LC + Clausiliidae Jontenegyina tomorosi coemlescens (typical) 40° 43048"N. 20°8'4732"E Berati District. Tomotr Mt North-Western peak 30.06.2024 A Paparnsto
End. LC Lc LC + Clausiliidae Tontenesrina tomorosi muranyn 40° 40. 567 E 020° 07.974" [Tomorr Mis. MbiLybeshé 1060 m 18.06.2024 L. Shuka
End. LC Lc LC + Clausiliidae lontenegrina tomoro s muranyii 407 40. 279" E 0207 (7.924' Tomorr Mts MbiLybeshé 886m 18.06.2024 A Cobanaj _|
End. LC 1C LC + Clausiliidae lontensgring tomoro s muranyii 40°4221 . 20° 6/46.55"E Tomorr Mts. Kala 3932 12.06.2024 A Cobanaj
End. LC C LC + Clausiliidae lontensgring tomorosi muranyii 40°42'18.85"N. 20° 643.08'E Tomorr Mts.. Kala 3997 19.06.2024 A Paparista
End. LC c LC + Clausiliidae lontenegrina tomoro st muranyi 40°42'18.83"N, 20° §43.08"E [Tomorr Mts . Kala 3897 19.06.2024 A Paparisto
End. LC 1C LC + usiliidae lontenegrina tomoro si muranyii 40° 3951.16"N, 20°82527"E erati District, above Lybesha village 01.07.2024 A Paparisto
End. LC ic LC + Clausiliidae Tontenegrina tomorosi ssp. 40° 3725.20"N, 20°11'17.92"E lrapan District, Tomorn Mts. Teqe of Abar Al 12.05.2024 A Cobanaj
End LC c LC + Clausiliidae lontensgring tomorosi ssp. 40° 401.37"N, 20°9'57.96"E kerapari District. Tomorri Mts. Eastemn slopes 13.05.2024 A Cobanaj
End. LC 1c LC + Clausiliidae lontenegring tomorosi ssp 40° 39°12.37"N, 20°82021"E erat District, Kapinovw, Westernside of Tomorri M: 13.05.2024 L. Shuka
- - - Oxvchilidae forlina (Oxvchilus) slaber 4-0 2T45.51"N, 20°15'33.65"E Ek{agadDismcr_ Kanjonete Osumit 29062024 A Cobanaj
LC LC - id [Poiretia cornea - 22 58"N. 20° 842 19"E omorr Mts_Northem (veri) slopes of Tomorr, 1450 m 13.05.2024 A Paparisto
Subend LC c - Spiravidae [Poiretia delesserti 40° 27 -1-5.51”\1 20°15'35.6; kerapari District, Kanjonete Osumit 20062024 L. Shuka
- Lc - idutidae [P idula cephal 40° 30°12.37"N. 20°8'2021"E erat District. Kapinovw, W ide of Tomorri Mt: 13.05.2024 A Cobanaj
LC IC - usiliidae Strizilodelima conspersa 20° 842 51"E MNorthem (veri) slopes of Tomorr, 1633 m. 13.05.2024 L. Shuka
LC c - Clausiliidae |Strizilodelima conspersa 40° 2745 il“,\[ 20°15'55.65"E kra'panDlsmct Kanjonete Osumit 29.06.2024 A Paparisto
LC ic - usiliidae Strigilodelima conspersa 40° 34719.89"N, 40°34'1%. i 12.05.2024 L. Shuka
LC LC - Clausiliidae Strigilodelima conspersa({dwarf'morph) 40° 35'46.60"N_ 20°12'4 86" 12.05.2024 L. Shuka
LC Lc - usiliidae |_ lodels giantmorph 40° 31722.48"N. 20°1526.82"E 7 20.01.2024 L. Shuka
Subend LC Lc LC Hyzromiidae [Keromunda vilzarissima 4073748 13"N. 20° ¥56.01"E omorr Mts_ Neén (below) Maja Abaz-Ati 2252 m 30.08.2024 L. Shuka
Subend LC Lc LC Hy: d {eromunda vul. 40°374813"N. 20° ¥56.01"E [Nén (below) Maja Abaz-Ali 2252 m 17.06.2024 A Cobanaj |
Subend LC Lc LC Hyzromiidae [{eromunda vilgarizsima 407 372520"N. 20°11"17.02"E Ek{agariDistncr_ TomoriMts. Tege of Abaz-Ali 12052024 L. Shuka
- - - Enidae |Zebrina detrita 40°40'1.63"N, 20° ¢57.22"E Tomorr Mts. easternslope 1734m 21.07.2024 L. Shuka
- - - + Enidae [Zebrina detrita '13.92"N, 20° 842.51"E orthem (veri) slopes of Tomorr, 1633 m 13052024 A Cobanaj |
- - - + Enidae [Zebrina detrita " N, 20° §3%.02"E [Tomorr Mts. Kala, 4042 19.06.2024 L. Shuka
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C. Conservation Gaps

Mapping results revealed that a significant proportion of mollusk populations occur outside the
boundaries of the proposed Natura 2000 sites. These highlights significant gaps in current conservation
coverage.

Molusqget e mbledhura né& garkun e Beratit

<>E o ~”ﬁ-7r\w"j\
153,000 "C = ; >
~ !
ol TR \\
" \ i
\ N -
; ) Eh
( \ e
A “, \
> /
. {
&\,\ \
0 1<
o \ i
5/_.,/ 2 \\
S L‘-"\ . \\)
3 N N
A XD N
&) |
w\ )) 4
N il j
3 \,‘ Ol
o b
f /,r/ > S~
[} 428 e
N sl
7 S
[ ARy
|30
by
AN
AN
X
=2 '\\1\\
<

Fig. 5. Map showing mollusk distribution and conservation gaps in Berat County

The map identifies the species found outside the boundaries of protected areas as shown below:

Tab 2. Species found in the Berat region outside protected areas.

Endemil;ox Red TUCN Reg| TV Red )
| List List List Red List of Species Locality
Subende Mediterrane Albania 2020°"" :
N Global | Europe
mic an
Lc Lc - Agathylla neutra Skrapari District, Pirrogoshi Cave
e Lc N Agathylla neutra Skrapari District. Qafa e Devrisé
‘ochlostoma (Pomatias) Berat District, Kapinové, Western
Suben. .
elegans side of Tomorri Mts.
‘ochlostoma tessellatum
excisum Skrapari District. Kanionet e Osumit
‘ochlostoma tessellatum
lexcisum Skrapari District. Pirrogoshi Cave
Lc Lc (Granaria frumentum subaii Skrapari District. Qafa e Devrisé
Lc Lc (Granaria frumenfum subail  \ganari District. Pirrogoshi Cave
pirapan Dhstrict. firogosiu Lave |
LC Lc LC Uosephinella byshekensis Tomorr Mis.. Kala. 4042
End. LC Lc LC lonacha emigrata sattmanni oo Mis.. Kala, 4042
lorlina (Oxychilus) glabet  pranari District, Kanionet e Osumit
ic c IPoiretia comea Tomorr Mts., }01‘[]1&111 (veri) slopes
of Tomorr, 1450m
LC Lc Strigilodelima conspersa Skrapari District, Bogové
* [cbrina detrita Tomorr Mis.. Kala. 4042
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IV. DISCUSSION

The findings emphasize the critical ecological role of Berat County and the pressing need to enhance
Albania’s conservation framework. The identification of rare mollusk species outside protected areas
suggests that the current Natura 2000 network proposal does not adequately encompass vital habitats.
Expanding the network to include these areas is imperative to ensure biodiversity preservation.

The absence of clearly defined boundaries for proposed Natura 2000 sites further complicates
conservation management and enforcement. Establishing precise borders and integrating these areas into
national planning strategies is essential.

Regular monitoring and targeted conservation actions are recommended to mitigate the impacts of
climate change and human activities on terrestrial mollusk populations. Collaborative efforts involving
researchers, policymakers, and local communities will be crucial.

V.CONCLUSION

This study provides valuable insights into the distribution of terrestrial mollusks in Berat County and
the limitations of the proposed Natura 2000 network. Key conclusions include:

1. Berat County hosts a diverse range of endemic and rare mollusk species, many of which are
inadequately protected under current conservation policies.

2. Expanding the Natura 2000 network to incorporate unprotected habitats is essential.

3. Establishing clear boundaries and implementing regular monitoring programs will enhance
conservation efforts.

These findings offer a scientific basis for improving biodiversity conservation in Albania and aligning it
with EU standards. By addressing the identified conservation gaps and fostering sustainable management
practices, Albania can contribute to the preservation of its unique biodiversity.
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