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Conservation of Freshwater Oligotrophic Habitats on Vranica
Mountain and Establishment of Long-Term Monitoring of Biodiversity

MOUNTAIN SPRINGS




MOUNTAIN SPRINGS

Springs are places where groundwater is exposed, offen flowing from the Earth’s surface. Emerging in many
forms, springs are said to be the windows into the Earth. They are also some of the most sensitive indicators of
global climate change. Unfil recently, very little research has focused on springs ecosystems or their
dependent species.

According fo recent literature, springs support a wide array of flora and fauna. They are the most biologically
diverse ecosystems in the world. Springs have been used for a variety of human needs including drinking
water, domestic water supply, irigation, mills etc. Other modermn uses include recreational activities such as
fishing, swimming, water for livestock, fish hatcheries and supply for bottled mineral water. Unfortunately,
springs are foday under negative human influences and their restoration and conservation are necessary.

Due to specific geological characteristics, Vranica Mountain abounds with springs. Although they occupy a
smalll area, they support and provide habitat for a lot of plant and animal species.

Cyanobacteria and algae are the most numerous groups of organisms which inhabit springs ecosystems.

A total of 90 species of cyanobacteria and algae were found during our investigation. The species identified
belong to the following classes: Cyanophyceae (3), Chrysophyceae (1), Xanthophyceae (1),
Bacillariophyceae (82) and Conjugatophyceae (3).

Dominant faxa were recorded in the mountain springs as follows:

*  Achnanthidium minutissimum (KOtzing) Czarnecki 1994,

+ Diploneis krammeri Lange-Bertalot et Reichardt 2004,

*  Encyonema ventricosum (C.Agardh) Grunow in A. Schmidt et al. 1885,
»  Meridion circulare (Gréville) C. Agardh 1831,

»  Nitzschia fonticola Grunow in Cleve & Mdller 1879,

»  Odontidium mesodon (Ehrenberg) Kitzing 1844,

*  Pinnularia viridis (Nitzsch) Ehrenberg 1843,

»  Planothidium lanceolatum (Brébisson ex Kitzing) Lange-Bertalot 1999,
+ Staurosirella pinnata (Ehrenberg) D.M. Willams et Round 1988 and

« Tetracyclus rupestris (Braun) Grunow in Van Heurck 1881.

In these freshwater oligotrophic habitat types, 33 rare and endangered species of diatoms (Lange-Bertalot
and Steinfdorf, 1996) were found. The most prominent were: Aulacoseira crenulata (Ehrenberg) Thwaites
1848, Eunofia soleirolii (KUtzing) Rabenhorst 1864, Eunotia tetraedon Ehrenberg 1838, Neidium longiceps
(Gregory) Ross 1947 and Surirella spiralis KUtzing 1844.

In order to protect mountain springs in the future, it is necessary to establish long-term monitoring of
biodiversity, as well as their condition.

The aim of this monitoring is fo create a plan for the future restoration and conservation activities of these
very unique and sensitive habitats and to protect a high degree of species diversity.
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MOUNTAIN CREEKS

Numerous small creeks which are active through the year give Vranica Mountain special uniqueness and
beauty. Immediately after coming out under the Earth’s surface, the water flows very fast along with various
obstacles and later downstream forms waterfalls of high landscape values.

Mountain creeks represent specific habitat types and they are characterized by a high degree of
biodiversity. They are inhabited by extremely rare and endangered plant and animal species. Similar to
mountain springs, mountain creeks are also exfremely sensitive fo global climate change.

In mountain regions, creeks are most often used for water supply. Despite the fact that mountain creeks are
inhabited by high number of sensitive plant and animal species, today they are under different
anthropogenic influences. Due to their exceptional importance for conservation of biodiversity, in the future,
it is necessary to adequately protect this type of habitat in mountain area.

Mountain creeks represent an ideal habitat for cyanobacteria and algae. A total of 78 species of
cyanobacteria and algae were found during our investigation. The species identified belong to the following
classes: Cyanophyceae (5), Bangiophyceae (1), Chrysophyceae (1), Xanthophyceae (1), Bacillariophyceae
(61) and Conjugatophyceae (9).

Dominant taxa were recorded in the mountain creeks as follows:

Achnanthidium minutissimum (KUtzing) Czarnecki 1994,
Cocconeis lineata Ehrenberg 1849,

Cocconeis placentula Enrenberg 1838,

Diatoma ehrenbergii Kitzing 1844,

Encyonema minutum (Hilse) D.G. Mann 1990,

Encyonema silesiacum (Bleisch) D.G. Mann 1990,
Gomphonema minusculum Krasske 1932,

Hannea arcus (Ehrenberg) R.M.Patrick in Patrick & Reimer 1966.
Meridion circulare (Gréville) C. Agardh 1831 and

Odontidium mesodon (Ehrenberg) Kitzing 1844.

In the mountain creeks, 16 rare and endangered species of diatoms (Lange-Bertalot and Steinfdorf, 1996)
were found. The most prominent were: Aulacoseira crenulata (Ehrenberg) Thwaites 1848, Caloneis alpestris
(Grunow) Cleve 1894, Cymbopleura amphicephala (N&geli) Krammer 2003, Diploneis krammeri Lange-
Bertalot et Reichardt 2004 and Pinnularia rupestris Hantzsch in Rabenhorst 1861.

In addition to rare and endangered diatom taxa, algae from the other classes have been identified in the
mountain creeks as follows: Bangiophyceae (Bangia atropurpurea (Mertens ex Roth) C. Agardh) and
Chrysophyceae (Hydrurus foetidus (Villars) Trevisan).

In order to protect mountain creeks in the future, it is necessary to establish long-term monitoring of
biodiversity, as well as their condition.

The aim of this monitoring is to create a plan for the future restoration and conservation activities of these
very unique and sensitive habitats and to protect a high degree of species diversity.
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MOUNTAIN LAKES

Lakes are complex ecosystems, playing vital roles in regulating the global hydrological and biogeochemical
cycles and acting as important parts of the global biosphere. Unfortunately, mountain lakes are foday
endangered especially due to the effects of global climate change and strong anthropogenic influences.

In addition to numerous springs and streams, the well-known Prokosko Lake, which has a glacial origin, gives
an extraordinary value to Vranica Mountain. Unfortunately, in recent years due to urbanization and
unplanned construction, ecological state of the lake has changed.

Since Prokosko lake gives an extraordinary value to Vranica Mountain, and also because of its unique
biodiversity, this area was protected as regional natural park in 1954. Later, in 2005 Prokosko lake got the
status of Nature Monument.

The Lake Basin of Prokosko Lake is located at an altitude of 1,635 meters above the sea level and is the
highest of its kind in Bosnia and Herzegovina. The maximum depth of the lake is 13 meters.

The first data about the geology of Vranica Mountain, as well as Prokosko lake can be found in works of
Katzer (1902), and first hydrobiological data about Prokosko lake are presented in works of Proti¢ (1924-1926).

A total of 121 species of cyanobacteria and algae were found during our investigation. The species
identified belong to the following classes: Cyanophyceae (13), Chrysophyceae (2), Bacillariophyceae (52),
Dinophyceae (1) , Euglenophyceae (7), Chlorophyceae (19), Trebouxiophyceae (4), Conjugatophyceae (22)
and Charophyceae (1).

Dominant taxa were recorded in mountain lake as follows:

Achnanthidium minutissimum (KUtzing) Czarnecki 1994,

Cocconeis placentula Ehrenberg 1838,

Encyonema ventricosum (C.Agardh) Grunow in A. Schmidt et al. 1885,
Epithemia sorex Kitzing 1844,

»  Fragilaria vaucheriae (Kitzing) Petersen 1938,

*+  Gomphonema acuminatum Ehrenberg 1836,

*  Navicula radiosa Kitzing 1844,

»  Nifzschia fonticola Grunow in Cleve & Mdller 1879,

»  Staurosirella pinnata (Ehrenberg) D.M. Willams et Round 1988 and

*  Tabellaria ventricosa KUtzing 1844.

In the Prokosko lake, 16 rare and endangered species of diatoms (Lange-Bertalot and Steinfdorf, 1996) were
found. The most prominent were: Cavinula cocconeiformis (Gregory) D.G. Mann et Stickle 1990, Craticula
cuspidata (Kutzing) D.G. Mann in Round et al. 1990, Cymbopleura inaequalis (Ehrenberg) Krammer 2003,
Eunotia arcubus Nérpel et Lange-Bertalot 1993 and Stauroneis gracilis Ehrenberg 1841.

In order to protect glacial Prokosko lake, in the future, it is necessary to establish long-term monitoring of
biodiversity, as well as its condition.

The aim of this monitoring is to create a plan for the future restoration and conservation activities of this very
unique and sensitive habitafs and to protect a high degree of species diversity.
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MOUNTAIN PEATLANDS
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MOUNTAIN PEATLANDS

Peatflands are considered both important habitats and biodiversity hotspots worldwide. These types of
ecosystems are characterized by extreme environmental conditions not found in other wetland ecosystems.
Cold, anaerobic, and nutrient-poor conditions limit decay of organic matter. Because the rate of organic
matter accumulation exceeds the rate of decomposition, peaflands are autogenic or “self-creating”
habitats. Peaflands are important to the global C cycle because they store a large component of the
world’s soil C stocks and supply most of the dissolved organic C (DOC) entering boreal lakes and streams.

They are also maijor sinks for atmospheric carbon and may disappear with future climatic warming. However,
many peatlands have been destroyed by human activities, such as peat extraction, land reclamation or
drainage of groundwater for development purposes.

The necessity of biodiversity studies in peatlands today is underlined by the fact that these small, oligotrophic
and mountain habitats of glacial relic origin are very sensitive to anthropogenic impacts and have become
threatened in the last decades. The colonisation by specifically adapted organisms makes them very
important habitats for nature conservation. Algae play vital roles in biodiversity conservation and the
biogeochemical cycles of peatlands.

A total of 98 species of cyanobacteria and algae were found during our investigation. The species identified
belong fo the following classes: Cyanophyceae (5), Xanthophyceae (1), Bacillariophyceae (78) and
Conjugatophyceae (14).

Dominant taxa were recorded in mountain peatlands as follows:

«  Eunotia paludosa Grunow 1862,

*  Eunotia rhomboidea Hustedt 1950,

+  Eunotia tefraodon Ehrenberg 1838,

»  Eunotia valida Hustedt 1930,

*  Frustulia crassinervia (Brébisson) Lange-Bertalot et Krammer in Lange-Bertalot & Metzeltin 1996,
*  Pinnularia borealis Ehrenberg 1843,

*  Pinnularia microstauron (Enrenberg) Cleve 1891,

»  Pinnularia perirrorata Krammer 2000,

*  Pinnularia rupestris Hantzsch in Rabenhorst 1861 and

*  Pinnularia subcapitata var. elongata Krammer 1992.

In these freshwater oligotrophic habitat types, 44 rare and endangered species of diatoms (Lange-Bertalot
and Steinfdorf, 1996) were found. The most prominent were: Aulacoseira alpigena (Grunow) Krammer 1991,
Chamaepinnularia mediocris (Krasske) Lange-Bertalot 1996, Eunotia tetraodon Ehrenberg 1838, Eunofia
triodon Ehrenberg 1837 and Neidium bisulcatum (Lagerstedt) Cleve 1894.

In order to protect mountain peatlands in the future, it is necessary to establish long-term monitoring of
biodiversity, as well as their condition.

The aim of this monitoring is to create a plan for the future restoration and conservation activities of these
very unique and sensitive habitats and to protect a high degree of species diversity.
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MOUNTAIN STREAMS

Mountain streams are very unique and fascinating habitat types. They represent the main sink for
groundwater from surrounding small creeks which flows from the mountains. Mountain streams are usually
with a steep gradient, flowing down a mountainside, their swift flow rate transporting large quantities of rock,
gravel, soil, wood or even entire logs with them. The main characteristic of mountain streams is their steep
gradient and sharply varying rates of flow within a short period of time, as a result of snowmelt and sudden
storms.

In general, mountain stream is a body of water with surface water flowing within the bed and banks of a
channel. The stream encompasses surface and groundwater fluxes that respond to geological,
geomorphological, hydrological and biotic conftrols.

Streams are important as conduits in the water cycle, instruments in groundwater recharge, and corridors for
fish and wildlife migration. Unfortunately, mountain streams are today under strong influences as follows:
building infrastructure, Hydropower Plant, waste disposal, uncontrolled tourism activities, deforestation, spring
capture and climate change.

Due to the peculiar configuration of the ground, mountain streams offer specific habitat for unique
biodiversity. Streams play an important corridor role in connecting fragmented habitats and thus in
conserving biodiversity. The biological habitat in the immediate vicinity of a stream is called a riparian zone.

A total of 61 taxa of cyanobacteria and algae were found during our investigation. The species identified
belong to the following classes: Cyanophyceae (1), Xanthophyceae (1) and Bacillariophyceae (59).

Dominant faxa were recorded in mountain streams as follows:

+ Cocconeis placentula Ehrenberg 1838,

+ Cocconeis lineata Ehrenberg 1849,

+ Diatoma ehrenbergii Kitzing 1844,

»  Gomphonema minusculum Krasske 1932,

»  Meridion circulare (Gréville) C. Agardh 1831,

*  Navicula tripunctata (O.F. MUller) Bory 1822,

* Rhoicosphaenia abbreviata (C.Agardh) Lange-Bertalot 1980,

+  Odontidium mesodon (Ehrenberg) KUtzing 1844,

*  Planothidium lanceolatum (Brébisson ex Kitzing) Lange-Bertalot 2000 and
+ Ellerbeckia arenaria (Moore ex Ralfs) Crawford 1988.

In the mountain streams, 16 rare and endangered species of diatoms (Lange-Bertalot and Steinfdorf, 1996)
were found. The most prominent were: Achnanthidium kranzii (Lange-Bertalot) Round et Bukhtiyarova 1996,
Eunotia praerupta Ehrenberg 1843, Eunotia rhomboidea Hustedt 1950, Orthoseira roeseana (Rabenhorst)
O'Meara 1876 and Surirella spiralis KUtzing 1844.

In order to protect mountain streams, in the future it is necessary to establish long-term monitoring of
biodiversity, as well as their condition.

The aim of this monitoring is fo create a plan for the future restoration and conservation activities of these
very unique and sensitive habitats and to protect a high degree of species diversity.
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ou know that peatland ecosystems only cover around 3% of the world’s
in more carbon than all of the world’s rainforests.
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Conservation of Freshwater Oligotrophic Habitats on
Vranica Mountain and Establishment of Long-Term
Monitoring of Biodiversity

» Did you know that peatland ecosystems only cover around 3% of the world’s
surface but contain more carbon than all of the world’s rainforests.

» In the Hydrobiological and Plankton studies of the lakes of Bosnia and
Herzegovina, Profic (1924-1926) presents extremely important scientific results of
the Prokosko Lake.

» Mountain sprin?s may be the most pristine remaining aquatic habitats. Near-
natural springs often host on a small spatial scale a high species richness,
offering a range of microhabitats for many organisms, such as diatoms,
invertebrates and macrophytes.

» Numerous springs and creeks of the Vranica Mountain are the habitats of the
rare and endangered golden algae Hydrurus foetidus (Villars) Trevisan 1848.

» In mountain streams and rivers it is possible to determine seasonal changes of
cyanobacteria and algae. Thus, during the early spring, the blue-green algae
Phormidium autumnale appear. During the cold months, the golden algae
Hydrurus foetidus grow, and in the early autumn, the red algae Bangia
atropurpurea grow.

» Diatoms have been used extensively in freshwater systems as indicators of
ecosystem change. Diatom-based indices have been developed as indicators
of nutrient enrichment, organic pollution, acidification and climate change.

» Oligotrophy refers to »npoor food«, a situation where nutrients are in low
quantity. The term has been used to describe a wide range of environments,
including soils and other terrestrial environments, as well as almost all aquatic
ecosystems.

» Peatland ecosystems represent an excellent habitat for a large number of
Ejore %nd endangered microalgae. The most numerous are diatoms and
esmids.

» Peatlands can be found on all continents from fropical to boreal and Arctic
zones, from the coasts to the high mountains.

» In the peatland ecosystems of the European confinent, there are several
carnivorous plants, among them the most famous are Drosera rotundifolia L. and
Pinguicola vulgaris L.

» Peatland ecosystems in Bosnia and Herzegovina represent the remains of
vegetation from the fime when a much colder climate prevailed in our area.
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Fact 1: Diatoms vary greatly in size, with the largest measuring only one milimeter
ACross.

Fact 2: Diatoms are also impressive shell builders. They transform dissolved silicon into a
silica almost identical to the gemstone opal. Diatoms confribute enormous amounts of
oxygen to our atmosphere and even offer various functions when dead, as
diagtomaceous earth.

-

Fact 3: Diatomaceous earth is made wp of tiny, single-celled organisms known as
diatoms. Diatoms have been studied for hundreds of years and have proved to be &
amazing erganisms, serving‘various functions in both life and death.
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About project

The Dinaric Alps are a mountain range
in southern and south-eastern Europe,
separating the continental Balkan

Peninsula from the Adriatic Sea.

This area is characterized by a high
degree of freshwater habitat types.
They are under strong anthropogenic

influences.

The main aim of this project is a
continuation of long-term monitoring
of these habitat types on Vranica
mountain. However, special emphasis
are placed on the restoration of
peatlands and further research of the
diversity of photoautotrophic
organisms in the selected mountain
lakes (Boracko lake, Prokosko lake and

Kukavi¢ko lake).

Results of the project will enhance the
conservation of these habitats and the

protection of endangered species.

Conservation and

Restoration of Freshwater
Oligotrophic Habitat Types in
the Area of the Dinaric Alps
(Bosnia and Herzegovina)”

Funded by Rufford Foundation

(Application ID 34941-2).



INTRODUCTION

Ovur nature and the living world contained in it are under threat!

Unfortunately, in recent days we have witnessed the terrible destruction of nature in one of the most
brutal ways, but also one of the largest migrations of the population in Europe. Although we as a
civilization have not recovered from the Sar-Covid 19 virus, these global pandemics of unfortunate
war events have become relevant in Europe. Unfortunately, in war-torn Ukraine, in addition to the
population, nature has also suffered, which is very unique and unrepeatable in this area.

Vast plains with a large number of rare and endemic plant species have been destroyed, along with
aquatic ecosystems and well-preserved floodplain forests. The consequences of this degradation will
be felt only in the future due to the loss of ecosystem services provided by these ecosystems.

The aim of our project is, among other things, to provide information on the importance of freshwater
oligotrophic habitat types and highlight the ecosystem services they provide. The protection of these

habitats protects many rare and endemic species, but also permanently preserves nature for future

generations.

OUTPUTS

Five main practical conservation
outputs will be derived from our
project:

1. Establishment of the first ecological station
for biomonitoring of biodiversity and
ecological state of freshwater oligotrophic
habitat types on Vranica mountain.

2. Restoration of peatland ecosystems on
Vranica and Zvijezda mountains (Practical

Approach).

3. Assessment of the ecological state of three
mountain lakes (Proko3ko lake, Boragko lake
and Kukavi¢ko lake) using phytoplankton
assemblages as bioindicators.

4. Transfer of knowledge and training of
young researchers in the field of restoration
and conservation ecology (Working with
young researchers).

5. Dissemination of knowledge and raising of
ecological awareness about the values and
importance  of  oligotrophic  freshwater
habitats  (Publications and  promotive
materials, social networks, etc).



IMPORTANT !!!

The Secretariat of the Convention on
Biological Diversity is announce that the
Biodiversity Day 2022 slogan is: “Building
a shared future for all life”. The slogan
was chosen to continue building
momentum and support for the post-
2020 global biodiversity framework to be
adopted at the upcoming UN Biodiversity
Conference #COPI15. Biodiversity
remains the answer to several
sustainable  development challenges.
From nature-based solutions to climate,
health issues, food and water security,
and sustainable livelihoods, biodiversity is
the foundation upon which we can build
back better.

Today, biodiversity faces a number of
serious and growing challenges. Habitat
degradation caused by unsustainable
clearing of land results in erosion of
fertile soil and increases the threat of
avalanches, landslides and flooding. With
this change in habitat, rare species of
plants and animals can face extinction.
Species and habitats are subject to many
stresses and vulnerabilities due to
anthropogenic factors, including land-use
practices and changes, freshwater
abstraction, tourism and recreation,
infrastructure development, the
introduction and expansion of invasive
species, and also air and water pollution..
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