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PROTECTION OF THE LAKES ON MOUNT DURMITOR

Abstract: Mount Durmitor and the town of Zabljak as a unique hub of Montenegro, the first ecological state in the
world, must also base their identity on the lakes in which they see their reflections multiplied as in crystal mirrors.
The more thoroughly we learn about the lakes and evaluate them in a proper way, the more dazzling they appear to
be. The lakes are not all that numerous. They will not be there for ever. They are evolutionary water bodies of low
selfpurification potential.
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H3Boa: dypmurop u Xabspak, kao jequHcTBeHa cpeauiuta Llpae 'ope, mpBe ekoJomke Ap)kaBe Ha CBETY, CBOj
HACHTHTET MOpAjy 3aCHUBATH U Ha je3epHMa y KOjUMa ce Orlelajy H yMHOXKAaBajy, Kao y OUCTpHM oOIiiealauMa.
Hcra he 6utu yronuko OmucTaBuja, yKOIHKO uxX 00Jb€ U BUIIE YIIO3HAMO U Ha IIPaBU HAUMH BaJIopu3yjeMo. Jesepa
unak Hema npesuine. OHa HHUCY JlaTa jeJHOM 3a cBa BpeMeHa. EBomyTuBHHM cy xuaporpadcku ob6jexkTn Maae Mohun
camonpeunmrhaBama.

Kibyune peun: Jlypmurop, jesepa, XKabipak, LpHa 'opa, exonorka pskasa, 3aliTHTA.

Introduction

Only a few mountains in Montenegro and in the vast expanses of the Balkans
attract the attention of explorers the way Durmitor does. Generations of scientists have come
and gone. The written material on Mount Durmitor is growing into a library. From general
to specific, from relief to vegetation, from climate to hydrography, the pieces are fitted into
a unique mosaic

The lakes that originated in different parts of the mountain, with their picturesque
scenery and unique environment, represent its singular feature. The Durmitor lakes are an
element of identification for naturalist and tourists, a basis for investigations into a series of
phenomena and processes, a key to solving numerous problems in science and practice.
They were first mentioned in the descriptive, scientific and other papers on the nature of
Mount Durmitor and of Montenegro one hundred years ago. These two have always been
considered inseparable in their impressiveness, tranquility and silence that they introduce
into the space dominated bu rocky cliffs, sky jutting peaks, defiles and canyons, meadows
and pastures, forest complexes and smal settlements.

The fundamentals for exploring the lakes on Mount Durmitor were set by Jovan
Cviji¢ in 1899. His studying of the traces of Pleistocene glaciers enriched the world
scientific thought by new data on glaciology and limnology. His papers that were published
in the editions of the Serbian Academy of Sciences and exchanged with many institutions in
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the world, attracted the attention of numerous foreign explorers. This is why the list of
scientists who studied Mount Durmitor contains a large number of foreigners.

Fig 1. Black Lake, the tourist symbol of mount Durmitor

Though, at first sight, the lakes on Mount Durmitor may seem small in size, heavily
accessible, of minor economic importance, and uninteresting for science and practice, they
are coming into light as significant, continuously changing components of the highland area
which they endow with a number of unique features. As the lakes are highly interesting
from the aspects of genesis, hydrography, biology and tourism, they are frequently taken as
research subjects. Particularly interesting in this respect is Crno jezero (Black Lake) which,
in the course of the last several years, have been the subject of many research studies of
hydrographic character that have proved more useful than any of the proceding.

Durmitor national Park

Vast expanses on Mount Durmitor were proclaimed a national park after a decision of
the Assembly of the People’s Republic of Montenegro in 1952. Some time later (1962) the
territory of Durmitor National Park came under the jurisdiction of the Forest Administration
of Zabljak. In 1978, Durmitor National Park acquired its present appearance, area and
boundaries by the Act on National Park in Montenegro. The Community of Durmitor
National Park was instituted and seated in Zabljak, its responsibility being to protect this
unique mountain in their care.
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Durmitor National Park covers an area of 39,000 hectares and extends over the
territories of five municipalities: Zabljak, Pljevlja, Pluzine, Savnik and Mojkovac.The
largest areas in the National Park are the canyon of the Tara River (15,804 ha) and the
central part of Mount Durmitor (8,710 ha). Smaler in area are the lands around the village of
Crna Gora (Montenegro), the canyon of the SuSica River, Mlinski Potok (creek), Barno
Lake, Lake Zmijinje, and Zabojsko Lake on Mount Sinjajevina. By its basic organization
the Park resembles the natural preserves in America. This means that it is open to tourists all
year round. It offers wonderful opportunities to domestic and foreign tourists, such as
excursions in summer, and winter sports in winter when, under a snow cover, this mountain
turns into an exceptional ski centre.

This must be observed because the Tara River, as an integral component of Durmitor
National Park was classified as an ecological preserve of our planet biosphere by the 1977
UNESCO "Man and Biospere” programme. Also, at the session of the International
Committee for World Cultural and Natural Heritage, held in Paris, September 1-6, 1980,
Durmitor National Park was placed on the list of world cultural and natural heritage under
the auspices of the United Nations. Among numerous tributes we proudly mention the
award for preserving the Tara River environment that was presented to Durmitor National
Park by the International Association of Tourist and Travel Agencies on the 37" Congres in
Lisbon in 1987.

The lakes on Mount Durmitor

Seven land complexis of unique values and specific ecosystems have been singled
out in Durmitor National Park. A special regime of protection applies to forests of juniper
and fir trees in the Mlinski Potok drainage basin, to black pine forests on the Crna Poda site,
to Black Lake with the surrounding forests, to the Skrke cirque with Skréka Lakes and a
section of the SuSica River basin, to Barno Lake and its immediate vicinity, to Zabojsko
Lake and vicinity, and to the canyon section of theTara River Basin.

Most of Mount Durmitor and the area which is by geological and morphological
features similar to it are formed of Mesozoic and Tertiary limestone and dolomite, Upper
Cretaceous flysh, clastic sediments of the Paleozoic and Middle Triassic ages, diabase
hornstone formations, igneous rock and verfen sandstone. Rock masses differ in water-
bearing properties and correlations, so that even on a short stretch of land one may come
across extremely contrasted water bodies and peculiar hydrographic systems on the surface
and in underground sectors which, beside the lack of superimposed orographic and
hydrographic drainage basins, cause the unique bifurcation of Black Lake waters (BeSi¢ Z.
1969)

High and vast, built of rock of different ages and petrographic properties, Mount
Durmitor underwent strong glaciation in the Pleistocene. Mighty glaciers of great eroding
and accumulating power and long duration created numerous shapes in the relief and
enabled the development of interesting hydrological bodies, the lakes being particularly
notable among them. There were more lakes in the past than today. They used to cover
vaster expanses, they were deeper and richer in water. As they have an exceptional ability to
evolve, even though they have been reduced to the present state they still represent one of
the main natural characteristics of the mountain.
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Fig. 2. Zmijinje Lake and ist hilly surroundings.

Table 1. The lakes on Mount Durmitor (Stankovi¢ S, 2005)

Lake AL. in m MDP. in m AR. in m’ VOL. in m®

Crno 1.422 49,1 516.200 8.716.726
Zmijinje 1.520 7,1 16.740 41.773
Malo (Jablan) 1.791 8,5 17.470 52.828
V. Skrc¢ko 1.686 17,2 56.800 334.940
M. Skrcko 1.711 15,2 10.800 63.560
Poséensko 1.487 3,6 15.300 15.000
Modro 1.609 3,3 7.300 7.000
Valovito 1.695 3,5 11.600 10.540
Vrazje 1411 10,6 118.310 470.179
Riblje 1.409 5,5 42.400 85.280

AL. = Altitude; MDP. = Maximum depth; AR. = Area; VOL. = Volume.

Protection of the Lakes on Mount Durmitor

The preservation of the lakes on Mount Durmitor is a complex and responsible
task, particularly because the lakes are situated within a national park which is a part of the
world heritage of natural beauties and culture. As lakes are evolutive water bodies they have
to be studied in detail if preservation and evaluation actions are to meet the purpose.
Problems are numerous and varying: the majority of the lakes are small and some of them
are difficult to reach; some lie on limestone bedrock; some are attacked by hydrophilic
vegetation; information on water balance and heat regime is lacking; and, there is
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discordance between requests to solve water supply problem for Zabljak and the planned
degree of lake preservation. Naturally, lake preservation does not mean their full
conservation, but the best way for their evaluation without impairing the present situation
and hindering the development processes in the future.

Taken as a whole the lakes on Mount Durmitor have been well preserved till the
present. Almost all of them have remarkably pure water and are far from pollutants from
town and village settlements and industrial facilities. However, the karst processes are doing
their bit. At the bottom and in the shore area of some lakes, ponors are widening and new
ones appearing. Unknown and uncontrollable quantities of water are lost. Quantities of
eroded materials drift into some of the lakes filling their basins and decreasing space for
water accumulation. Due to small depth, heat regime is changed, hydrophilic vegetation
growth is accelerated, and the fauna undergoes changes. The overgrowth of hydrophilic
plants and decreasing of the lake water volume increase organic matter decay and carbon
dioxide content, the negative indicators of water purity.

Natural processes and Man’s impact upon the environment on Mount Durmitor and
its lakes lie at the root of the changes of the original properties of these water bodies and
unique ecosystems. Natural changes are party consequences of global changes in the climate
and development of erosive and accumulative processes in the relief and, as a rule, they are
long lasting.

In contrast to these, the anthropogeneous changes and other actions in nature provoke
such disturbances that cannot be fully comprehended in a chort time. "The processes
prompting mountain lakes vaniching have different rates, but compared with the
antropogeneous influences they are very slow. This gives a chance to evolutionary
biocenosis of these ecosystems to follow and adjust themselves to changes or experience
the fate of the lake and vanich themselves. Today there are tehnical possibilities for the
revitalization of highland lakes and the continuation of their existence, but large
investments are needed. Besides the mentioned negative natural influences and slight
pollution, the aquatic ecosystems are subjected to violent ichtiological pressure as people
have endeavoured for centuries to spawn all the bodies of water, even the smallest and most
inaccessible ones. There are data that spawning was started during the reign to King Nikola.
The main blow came in the fifties and could not be stopped though there existed timely and
argumented resistance to introducing allochthonous species to the water ecosysteme on
Mount Durmitor. The common view of biologists has always been that the introduction of
new species to the highland lakes in Montenegro may provoke irretrievable damages not
only to the population of neotenic newts (Triturus alpestris) that are the only autochtonous
inhabitants of these ecosystems and the sole representatives of the vertebrates in them, but to
the entire biocenises”(Dzuki¢ G,1991, 60).

Black Lake was also studied from the aspect of water supply for Zabljak. Different
from the above projects that were based on theory and calculations, these projects were
based on the results of extensive and definite investigations of the basic elements of the
water balance in Black Lake important for the solving of the Zabljak water supply problem,
that were carried out by a team of experts from the Institute for Geological Investigation,
Titograd, Montenegro, and the Republic Institute of Hydrometeorology, Titograd in the
period 1985/1988. In 1987, water was pumped from some earlier bored wells on the left
bank of Mlinski Potok, at its inlet to Black Lake.

"In the period September 11-23, 14 lit/s of water on average was pumped. Then the
level of Veliko Lake fell from the level of 1,417.46 to 1,417,41, namely the volume of water
decreased by 12,159 m® and the quantity pumped from the undergound was 15,725 cu. m.
The records of water balance pointed to negative subterranean inflow of only 9 lit/s in
Veliko Lake which, superposed by pumped quantities would become positive. It means that
most adverse values for Qr did not coincide with the lowest lake water stages. The pumping
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of up to 25 lit/s of water went on until November 19, but fortunately there were other factors
that caused the water stage to increase and bring about other positive features. So, it can be
concluded that the quantities of water up to 20 lit/s could be taken from Veliko Lake
groundwater table and intercepted with wells on the left bank of Mlinski Potok without any
risk as to the lake existence. The fact that in principle all glacier lakes gradually dry up
should not be connected with this intake”(Boskovi¢ M., Zivaljevic’ R. 1989).

Fig. 3. A view of Vrazje Lake

High altitude and abundant water quantity of the Black Lake makes it interesting for
power generation. In 1962, upon an order of Electricity Board of Montenegro, the experts
from Elektroprojekt Ljubljana prepared a preliminary study titled "Usage of the Waters of
Black Lake for the Storage Reservoir at Savnik”. As they lacked chronological data of
hydrologic indicators, the study was based on extremely unreliable calculations. The study
proposed to build intake structures and take water from Black, Pos¢ensko, Vrazje and Riblje
lakes, Sevarita fen, and weak periodical brooks and springs in the eastern hills of Mount
Durmitor, and to form a stronge reservoir at Mari¢a swamps on Jezerska Plateau. It would
be necessary to build a dam on Branovo brook and plug up with concrete numerous ponors
and air outlets on the location of the storage reservoir. From the Branovo storage reservoir
the water would be taken along a channel and a through a tunnel into the valley of the
Bukovica River and used for power generation.

There was also a preliminary design for power generation using waters of the Black
Lake. If the water was to be used in this way that would not solve the problem of decreased
fluctuations of water stage. On the contrary, the remain at 5 m. The design report states that
the waters from Black Lake chould be taken along a 6 km long tunnel and two pipelines,
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each 1.3 km long, to the turbines in the Zabljak power plant that would be built in the Tara
river canyon, at Tepce village not far from the planned hydroelectric plant of Bijeli Brijeg.
The Zabljak power plant would be one of the largest pump-storage power plants in the
world. This means that at the times of small power consumption the hydroelectric plant
Bijeli Brijeg would be used to drive a tremendous capacity pump. The Tara River water
would be pushed up into the Black Lake 770 m above it.

In the periods of peak consumption the Zabljak power plant would take over and use
enough pumped-up water as well as its own water to generate power. It was planned to
construct an in-out tunnel in the lowest part of the Malo Lake bottom. It would be necessary
to dry the lake up and carry out all tunnelling works. This use of water would probably call
for concreting a shore belt as almost every day, depending on the emptying and filling of the
lake, its water stage would fluctuate by 5 m. In order to accumulate large water quantities it
would be necessary to bring a number of periodical streams and permanent lakes from
Jezerska Plateau to Black Lake, bar the outflow valley and create an artificial lake (Peri¢ J.
1973).

The "Elektroprojekt” study is not acceptable. It calls for great modifications in the
environment, especially of the water bodies, and does not guarantee any benefits. As it is not
likely that the Savnik storage reservoir will ever be formed, all the ideas and proposals
remain only words on paper. This aplies to the design of J. Peri¢ that calls for almost
unbelievable technical and engineering undertakings in the central zone of Durmitor
National Park, which is absolutely unpermissible regardless of possible benefits that are not
even clearly defined. A water intake for the Zabljak water suply system at the inlet of
Mlinski Potok to Black Lake is another unacceptable idea because, at the intake structure at
Oko spring, 20 lit a second water is already taken from Mlinski Potok and Black Lake. As
water demand in Zabljak is at its highest in summer the water stages of the Black Lake
would be low and the negative components of the lake water balance would be even worce.

Complex problems of environment and the evaluation of Bleck Lake should be
considered in light of the positive statements that were reported at the symposium devoted
to this water body. As plenty of data have been collected in the meantime, possible
approaches to further investigations and eventually practical actions are clearer. Priority
tasks are to make the water balance as uniform as possible and preserve spring water during
summer months. It will also be necessary to determine all the peculiarities of the runoff and
of the surface inflow, amount of precipitation, time and way in which the openings at the
bottom of Malo Lake function, the filling of the basin with material from Mlinski Potok
drainage area, the hydrophilic vegetation, the Celina spring behaviour, the evaporation
column, and other elements. As an attractive tourist sight Black Lake will continue to be
most frequented in summer. An organized tourist trade with appropriate information
services and tourist guiding predetermine the proper valuation of the lake and near lake
country.

Improper and unjustified stocking with fish disturbed the environment of almost all
the lakes on Mount Durmitor. Stocking salmonide species (brown trout, lake trout,
salmogairdnery) has always been unacceptable. White amur was introduced to Zminicko
Lake. Phoximus appeard in some of the lakes as a companion of these species. "The
introduction of salmonidae, first class predators, led to rapid extermination of newt in only
four years on average. Three neotenic population Triturus alpestris were exterminated on
Mount Durmitor and Sinjajevina before two of them on VraZje and Zabojsko lakes could
even be scientifically evaluated, while the population from Zminicko Lake was described as
Triturus alpestris serdarus and has been a topic of scientific discussions. The same fate
befell the other newt population in the highland lakes of Mount Durmitor - Triturus alpestris
and Triturus vulgaris”(DZuki¢ G. 1991).
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The lakes on Mount Durmitor are a specific natural feature and value for tourist trade
on the mountain. As such, they require specific treatment for the sake of their protection and
evaluation. Both actions must be based on detailed scientific investigations. Investigations
and implementatiom must be comprehensive and permanent as all the lake are not equally
endangered, nor equally accessible and interesting for tourist.

For better knowledge of the lakes on Mount Durmitor and in order to develop tourist
trade and carry out preservation of unique ecosystems, it is necessary to conduct systematic
and detailed ichtiologic investigations regardless of the generally known fact of poverty in
fish in highland lakes. Blak Lake, as mentioned before, was spawned in 1901 with brown
trout (Salmo trutta) from the Bukovica River. The young of Phoximus phoximus were
brought to it in 1936 and of brook trout (Salvelinus alpinus) in 1959. Some time later Salmo
gairdneri was spawned. It was intended for sports fiching, but this spawning action proved
to be unjustified. In the eighties the lakes on Mount Durmitor were spawned with
Salmonidae that mostly came from the Blagaj nursery.

It is interesting that D. KaZi¢, while investigating into endohelminate (parasite) fiches
in the waters of Black Lake, Riblje Lake, Vrazje Lake, Zmijinje Lake and Modro Lake,
caught 100 brown trouts, 66 Salmogairdneri, 114 brook trouts, and 265 Salvelinus alpinus.
Having determined 10 species of endohelminates, he pointed out that a weak invasion of
parasites existed in the majority of cases, therefore the health of the fiches was not
endangered, but the problem was combined high extensity and high intensity of invasion of
pathogen species such as Neoechinorhynchus rutili in all fish species in Black Lake and
Crepidostomun species in Blak, Modro and Riblje lakes. These facts should be considered
when selecting species and times for stocking as phases of a plan of more intensive fishing.
The fishes that are less invaded in water courses should be used for stocking the streams
when free of young parasites . This way fast invasion of the stocked fishes would be avoided
and this would facilitate their acclimatisation and ensure success (Kazi¢ D. 1988).

By applying the concept of active environmental protection, which means prevention
and preservation and not healing and rehabilitation of damages, satisfactory results are
possible. Some errors from the past (stocking, non-functional water intake, uncontrolled
cattle grazing, roads) should be overcome. Concrete actions and permanent control of the
activities that bear risks for the lakes, other water bodies and the environment in general can
now give appropriate results. Large funds are needed for some actions and they will have to
be provided since from the viewpoint of the present and future generations even the smallest
endangering of the nature on Mount Durmitor is inforgivable. Once impaired, the natural
balance can hardly be reinstated. It is known that only the original and well preserves
environment is a true tourists and general value for the society and that it is a national
property that must be rationally managed (Stankovi¢ S. 1995).

This particularly applies to the lakes as they are the mirrors of Mount Durmitor and
of Man’s attitude towards nature. As the lakes are the eyes of the mountain, their size,
appearance and degree of preservation speak of the past of Mount Durmitor. Staring at
them, we measure the depth of our souls.
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CTEBAH M. CTAHKOBUh
Pesume

3ALITUTA JE3EPA TYPMUTOPA

Meby mannnama Lpre 'ope, Jlypmurop ce uctide HU30M NPUPOJHNUX creruduuHocTH. OCHOBHE OJIINKE
OBC IUIAHHHE Cy FbCHA BEIMKA BEPTHKAIHA P3rpaHa pesbeda M pasIHudUTH OJHOCH KPeUmaka M BOJOJAPIKUBHX
cTeHa, (IyBHjalHUX, IMAlUMjaIHAX M Kpamkux obmmka pesbeda. Hajsehm neo dypmuropa msrpahen je ox
ME3030jCKUX U TEPIMjapHUX KPEUmbaKa H J0JIOMUTA, TOPHEKPEAHOT (NIHIIa, KIACTHYHUX CEIMMEHATa MaJe030jCKe
U CPEAbE TPHjACKe CTAPOCTH, Aujaba3 poXKHAUYKUX TBOPEBHHA, epynTuBa U BepdeHckux nemdapa. CTEHOBUTE Mace
JlypMuTOpa Cy pa3IMunTHX BOJOHOCHHMX CBOjCTaBa M Mel)ycoOHMX OfHOCA, T€ CE Ha KPaTKUM pacTojamima cpehy
KOHTPacHH XHUAPOrpacKu 00jeKTH M HEOOMYHM XUJPOrpa)CKH CHCTEMH MOBPIIMHCKUX M MOA3EMHHX CEKTOpa,
KOjU y3 Hemoxyznapame oporpadckor u xuaporpadekor passoha, ycioibaBajy mojaBy oubypkanuje Boge Lpraor
jesepa.

Samtuta jesepa dypmuropa (Llpuo, 3mujume, Mano, Bpaxje, Puosse, Ilomhencko, Moapo, Banosuto,
Bemuko Illkpuxo, Mamno Illkpuko, Cymuuxo), CIOKEH je M OATOBOpaH II0CA0, jep Cy je3epa eBOIYTUBHU
xuzaporpadexu objextu mane mMohm camonpeunmhaBama. Ha jesepuma [lypmutopa jaBiba ce OyjHa XumpodmiHa
Bereranyja. Ha aHy u y mpuobajby HEKHX je3epa I0CTOje MOHOPH, Yhja MPOoIycHa MOh joll YBEeK HHUje TOBOJHHO
nosHaTta. baceHn neIHMUKHX jesepa 3acUIajy ce epoAMpaHHM MAaTEpHjalloM, T UM CE CMambyje 3allpeMUHA BOJE.
Vima mpumepa aHTpomoreHor 3arahuBama jesepcke Boje, Kao M emabopara O 3axBaTy je3epcKe BoAe 3a
xuzapoeHeprercke u apyre norpede. [loceOHo je yrpoxeno LlpHo je3epo, HajupHBIaYHHjH XHAPOrpadCKH 00jekaT
Harmonansor nmapka JlypMHTOp M €IEMEHT 3a IPEMO3HABamkhe OBE IUIAHMHE. 3pasuToO HUCKH BOJOCTAjH TOKOM
netwux Mecenu 2007. roAMHE jacHO yKasyjy Ha OAMAKily €BOJYTHBHY (pasy y pas3Bojy jesepckor OaceHa, Te je
mOTpeOHO Tpemy3eTH oarosapajyhe Mmepe canaiuje HexelbeHHX edekara. OBo mocebHO 300r Tora ImTO je
JlypMHTOp HAaIMOHATIHY MapK U 00jeKaT CBETCKE IPUPOIHE OaIITHHE.



