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In the frame of complex hydrobiological rescarches on the territory
of National Park Durmitor, performed in the period od 1978-1984, bo-
tanical investigation of mdcmphvts.s has been undertaken in order to
establish floristical wmposﬁmn and distribution of plant species and their
populations found to live in the lakes. This article contains investigation
resulls related only to lake Croo Jezero.

In lake Crno Jezero (Black Lake) 18 macrophytic species are re-
corded, of which 11 are vascular plants, 1 belongs to moss and 6 to
charophytes. Besides, species distribution and analysic of ecological con-
ditions are also presented in the paper.
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INTRODUCTION

Mt Durmitor, named ,.Soa nebeska” (Pillar of the sky) by its inhabitants, inspires
by splendid beauty of its dense forests, blooming pastures, decp canyons and crystal
clear rivers, diverse paysages and numecrous lakes. Ten lakes and plenty of smaller
hydrographic objects make this mountain peculiar, what {irst have been noticed by
Cviji¢ (1899) and, later on, confirmed by other rescarchers (Stankovié, S.,
1975, 1985, 1992, Be§i¢, 7., 1963). The lakes are situated at the altitude between
1409 and 1788 m above sea level and differ mutually by its aspect. largeness, hydrologi-
cal characteristics and genesis (Stankoivé, S., 1975, 1992). This diversity of
biotops resulted in diversity of plant world living there, with regard 10 flora and space
distribution of species and their populations.

Among Mt Durmitor lakes, lake Crno Jezero (Black Lake) distinguishes from
the others by its largeness, genesis, hydrographical characteristics as well as by its
touristic and economic importance. In consideration to diverse life conditions existing,
in the lake, floristical diversity and distribution of macrophytes were supposed to be
significantly different from the other bictops of Mt Durmitor. In attempt to analyse
this phenomenon, the authors carried out comprehensive investigation during sum-
mers 1982 and 1983.

MATERIAL AND METHODS

Sampling for floristical analysis and examination of space distribution is pre-
formed by transverse profiles and transects methods, using hook- and rake-type devices
constructed by the authors and described in previously published papers (131a -
ZencCié, J. & BlaZzencié, Z., 1991).

Charophytes determination is achieved according to Corillion, R., 1957,
1975, Gollerbah, M. M. & Krasavina, L..K.. 1983 and by consulting
Monograpii and Iconograph by Wood, R.D. & Imahori. K., 1964, 1965.
Vascular palnts are defined using keys from Flora SR Stbije 1-8 (Josifovié, M.,
1970-1977), Flora SSSR 1 (Komarov i lin, 1934), lllustricrte Flora von Mittel-
Iuropa(Hegi, D.G., 1965).

Bathymetric chart of lake Crno Jezero is taken over fromStankovic (1975).

RESULTS AND DISCUSSION

Principal characteristics of biotop. Lake Crno Jezero lies near by village Zabljak,
on Mt Durmitor, at the altitude of 1418 m above sea level. The lake’s water level varies
scasonally to a great extent, trom 8 to 10 metres. The lake basin is devided in larger
part, trending NE and named Big Lake, and smaller part towards SW, named Litile
Lake (Fig. 1).

Big Lake’s littoral is aimost entirely slightly sloped up to the bottom what is very
favourable for macrophytic vegetation development. On the countrary, Little Lake’s
littoral along lakeshore is steep and rocky. Anyway, lake Crno Jezero lies on the
liglestone bedrock, with maximal depth of 24.5 m in Big Lake and 49.1 m in Little
Lake.

Very transparent water and low organic production make this lake belong to
oligotrophic and alpine-type. According to Puri¢ (1983) the lake’s water appears to
be calcium-vicarbonate-type of freshwaters, with sligthly alkaline reaction and pH-va-
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lues range between 7.7 and 8.06. Water temperature fluctuates from 2.3°C in Decem-
bre, to 18°C in summer months. Being characterized by high oxigen content, low BODs
~ values, absence of ammonium and nitrate ionic species, lake Crno Jezero seems to
have a clean water.

CRNO JEZERO {1418 mnm)

@ Chara aspera

2 Chara controria
« Chara delicciula

+ Chara rudis
Vv Niteila fiexilis
& Nitetla opaca

» Poiamogeton natans

Fig. 1. - Distribution of dominant species in lake Crno Jezero

Floristical composition and macrophytes distribution in lake Cmo Jezero. By flor-
istacal analysis of samples collected in the lake have been evidensed 18 species of which
6 species of algae belonging to division of Charophyta, 11 species of vascular plants and
1 species of moss.

According to available literature data, species recorded by the authors to live in
lake Crno Jezero have not been evidensed so far. Most frequently mentioned genera
are Chara, Potamogeton, Myriophyllum and Renunculus. Ivanovié et al, 1968;
Petkovi¢, Sm. & Petkovié, St., 1972; Petkovié, Sm., 1981). Roh-
lena (1942) reported Nuphar luteum 1., Potamogeton mucronatus Schrad., P. pecti-
natus L., which have not been found by the authors to grow in the lake. Mentioned data
pointout to the fact that macrophytic flora in lake Crno Jezero has not been well known
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as well as that some species have been disappeared with time from this locality. Only
two species (P. filiformis and P. natans) from floristic list, established on the base of the
author’s investigation results, have been known in the lake’s flora before. All others
are new for the lake’s flora, even for Mt Durmitor’s flora, while Nitella flexilis is new
species for the flora of Montencgro (BlaZzenc¢ié, 1., Blazendié, 7., Cvi-
jan, M., 1991).
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Fig. 2. — Distribution of aquatic plants along transect T2

In shallow water of the Big Lake’s littoral, up 10 2 m of depth, in detritus and
shallow mud, between rocks. populaitons of Chara aspera Deth. ox Willd.. Chara
contraria A. Br. and Chara delicatida Ag, ocenr mosaically dispersed, making pure
populations or mixed populations associated with Chara rudis ABr., Potamogeton
pusitlus L., P. filiformis Pers., P. perfoliatus 1., P. natens 1. and Ranunculus pavcis-
taminens Tsch. (Figs 1, 2, 3, 4).

Almost around the entire Big Lake (Northeastern part of lake Crao Jezern), at
the depths between 2 and 4 my \M,cnds the zone of ﬂmmm‘ Fotamogeton naians. odmc
and ’hs,hzm and partly inside this zone, groupings of Chara rudis and Ch. delicatuda are
recorded (Figs 12,3, 4).

Mixed populations, developed between 2 and 6 m of the depths, beside men-
tioned species, include also Myriopfivilm spicaiin 1., F. perfoliaius, P, crispus L. and
Nitella flexilis Ag.
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Further vegetation zone in Big Lake lies at depth of ¢ fo 10 m, building high
and dense populations of Nitella flexilis and N. opaca Ag. (Figs 1,2,3.4 ). In adjacent
parts of this zone, toward the previous zone, oceur Nitella opaca associated with Ch
rudis and Myriophyllim spicatum, and Nitella flexilis in association with Ch. rudis, Ch.
delicatula, P. natans, P. perfoliatus and Miyriophyllum spicatum. Deeper of 6. m, only
populations of N. flexilis and N. opaca are found to grow. The lower distribution Himit
of these species (11 m) is, at the same time, the lower distribution limit of macrophytic
vegetation at all in Big Lake.
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Macrophytic flora in Little Lake (Southwestern part of lake Crno Jezero) is
represented with populations of Chara delicatula and Nitella flexilis (Figs 1, 6) which
appear at the depths more than 4 m, caused by steep and rocky lake shorelines. Between
4 and 6 m, Ch. delicatula is more abundant than Nitella flexilis. With depth Nitella flexilis
becomes more dominant, so that pure populations of this species appear somewhere
atS myet, but always at depths more than 8§ m. Maximal depthofits extending recorded
so far is 14.5 m. Identical floristic composition and similar vertical distribution exist
also in Big Lake, in habitats with similar characteristics such as steep and rocky lake
bottom (Figs 1, 4).

Northwestern part of the lake, where the Mlinski Potok enters in, is very
interesting from floristical and phytocoenological viewpoint (Figs 1 - T, 4). This
lakeshore is under the water in the case of high water leve! or covered with swampy
meadows under the conditions of low water level.

In the investigation pe :riod the lake bottom was covered with dense carpet of
Chara aspera in combination with following species: Equisetm limosum (1..) Roth.,
Heleochanis palusiris R.Br., Mentha longifolia Huds., Deschampsia coespitosa Beauv.,
Potamogeton filiformis Pcm and P. perfoliatus.
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Being subjected to significant seasonal water level oscillations, some parts of
lakeshore are occasionally under the water or overgrown by swampy meadows atter the |
drainage. The soil remains wet for some time, protected from fast drying up by
vegetation that lives on after the water drains away. Aquatic plants withstand out of
the water developing different adaptations to thesc conditions. Development of terres-
trial forms of aguatic plants is the most frequent adaptation to dry conditions, found
by the authors, during erlier investigations on the other places, in following species:
Nymphaea alba 1. Nuplm: futesn S, Nymphoides flave FilL, Potamogeton natasns, P.
gramineus 1., Myno phyllum spicatum, M. verticidllasian L., »p\ cies belogn to genus 7i Tapa
L., Hippuris veulgaris L., Ranunculus aquanlis . (Jaknovié, M. & BlaZendid,

1968; Jankovié, M. etal, 1980).
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In the identical or similar habitats, chdmphy‘iu( “hara aspera and Ch. vulgaris 1.,
develop occupying lower layer of m(ushy meadow vegetation. These species produce
oospore thus surviving inwet mud dxsadvamaécnus life conditions. Oospores are highly
resistant, staying viable during the winter period. Some charophytes produce bulbils in
attempt to adapt themselves to unfavourable life conditions, like Chara aspera and Ch.
delicatula in lake Crno Jezero. In re-established and suitable life conditions, charo-
phytes grow vegetativelly, most rapidly by developing branches, slowly from bulbils and

_guite slowly from spores.

CONCLUSION

Botanical investigation including analysis of {loristical composition and space
distribution of macrophytic ve getation in lake Crno Jezero on Mt Durmitor (Montene-
gro) is performed during summers 1982 and 1983

Lake Crno Jezero (Black Lake) is situated at the altitude of 1418 m above sea
level, on the limestone bedrock.

The water enters into the lake from permanent tributary and sublacustrine
springs, and leaves the lake through pcriudicai autlet, renewing the water mass, i.e.
providing water flow through the lake basin. UimtLmnspwuxcy(i‘sm) and low organic
production include this lake in deep (24.5 min Big Lake and 49.1 min Little LAI\L) and
oligotrophic, alpine-type of the lakes.

The lake water is calcium-bicarbonate-type with slightly alkaline reaction (pH
7.7-8.06).
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Floristical analysis of samples collected along the transects showes the presence
of 18 macrophytic species, of which G species of algae belonging to division of Charo-
phyta, 11 species of vascular plants and 1 species of moss. Following species are
recorded: Chara aspera, Ch. contraria, Ch. delicanda, Ch. wudis, Nitella opaca, N. flexilis,
Ranunculus paucistamineus, Heleocharis palustris, Lquisetum limosum, Potamogeton
natans, P. pusitius, P. perfoliatus, P. filifornnis, P, crispus, Myriopliyllum spicatum. Insome
places along shoretine (Iig. 4), covered with dense populations of Chara aspera, marshy
meadow’s species Mentha longifolia and Deschampsia coespitosa are also found. Moss
species Fontinalis antipiretica appears in few places in the lake. Only two among species
mentioned above, have been accounted in flora of the lake before (Potarmogeton natans
and P. filiformis). Some species like Nuphar lutewm, P. pectinaius and P, mucronatus,
recorded by Rohlena (1942), have not been found during the author’s investiga-
tions, on the basis of what could be concluded that they disappeared in the mean time.

Emergent plantzone does not exist coused by significant fluctuation of lake water
level, between 8 and 10 m annually.

Floating plants represented by species Potamogeton natans develop only in the
part of lake named Big Lake, at the depth of 2 to 4 m.

Submersed plants zone extends from coastal region up to the depth of 11 min
Big Lake orup to 14.5 m in Little Lake (Fig. 1) and is build of charophytes, which grow
at all depths up to lower limit of macrophytes distribution, and vascular plants, which
grow up to 5-6 mof depth (Figs 1-0).

In the lake shallows, up to 2 m, on shallow mud or detritus, in the zone of
significant dayly and seasonal fluctuatin of ccological conditions, low tufts of charo-
phytes develop scarcely (Ch. contraria, Ch. delicattda) or in a form of low carpet (Ch.
aspera). With depth, number of species that participate in macrophytes vegetation
decreases, plant carpet becomes more compact and individulas more elongated. In the
zone between 2 and 6 m are found P. natans, P. perfoliatus, M. spicatum, Ch. rudis and
others.

>articular zone and lower limit of macrophytes distribution inlake Crno Jezero,
is represented by dense, high (up to 1 m) submersed meadows built of species Nitella
opaca and Nitella flexilis (Figs 1, 3, 4).

Vertical distribution of macrophytes, described in the paper, is characteristic of
the lakes with clean and highly transparent water what represents another evidence
which supports the state of Blind ow (1992).
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Rezime
1ENA BLAZENCIC, ZIVOJIN BLAZENCIC!
MAKROYITE CRNOG JEZERA NA PLANINI DURMITOR (CRNA GORA)

Institut za botaniku 1 botanicka badta Jevremovac”, Bioloski fakultet, Beograd
Veterinarski fakultet, }'is;'wgmu

Floristicki sastav 1 distribuciju makrofita u Crnom jezeru na Durmitoru
proucavali zmo u leto 19821 1983.

Crno jezers nalazi se na nadmorskol vising od 1418 metara, LeZi pa ferenu
kreénjackog sastava. Ima stalnu pritokuy, pmmmcnw otoku xpfmm«. ng dinu pa pripada
m'nmcmm] tipu jezera. Velika pwvummz vode (15 m) 1 niska m.gm«m produkelja

wvrséuju Crno jezero u duboka (24.5 m Veliko 1491 m Malo jezers)., oligotrofna jezera
alpskog tipa. Voda C ioj jezera jo kalcijum-bikarbonatna, slabo bazue reakeije (pil
1-8.006).

Vloristickom analizon uzraka 5\(;?1‘*«% O

ui%?’; 6 vrst 'fpri'p' (§~; ez'wam*u wdeln
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Od navedenib vista samo dve (Potamaogeton natans 1 P. fififormis) su bile poznate
za Crno jezero. Neke viste kao npr. Nuphar lutewrs, P. pectinatus i P, mucronatus, Koje
je zabelezio R o hle na (1942) nisu konstatovane u toku nalih istraZivanja na osnovu

Cega bi se moglo zakljuditi da su tokom vremena iScezle,

Zona emerznih biljaka u Crnom jezeru se ne formira §to je pored ostalog
posledica veoma izraZene astatiénosti nivoa jezerske vode. Godi$nja amplituda kole-
banja iznosi 8-10 metara.

Flotantne mlyku predstavliene su vstom P, natans koja se razvija samo v delu
jezera koje se naziva ‘vdiku, na dubint od 2-4 metra.

Zona submerznih biljaka prostire se od obleskog regiona do dubine od 11 metara
Velikom, odnosno do 14,:7 metara u \/Iaimnjc;'eturl,i {(FFig. 1), Zonu submerznih bitiaka
vra(h harofite | vaskularne bii;&c Jarofite s¢ nalaze na svim dubinama do donje
granice rasprostranjenja makrotita a vaskularoe biljke samo do dubine od 5-6 metara
( Iigs 1-6).

U pli¢im delovima fezera {do 2 m). na plitkonsmulju i detritisu izmedu kamenja,
u zoni izrazitog dnevno-nocnog i sezonskog kolebanja intenziteta ekologkih faktorn,
razvijaju se niske forme harofita u vidu razbacanib zbunova (Ch. contraria, Ch. delica-
trela) il niscih tepiha (Ch. aspera’,

da povecanjem dubine broj vrsta u vegetaciji makrofita se smamjujc; Biljn
pokrivaC dna je sve kompaktniji, a individue sve izduzenije. U zoni izmedu 21 6 m
dubine konstatovane su viste P, natans, P. perfolicius, M. spicaton, Ch. rudis 1 dr

Posebnu zonu, donju granicu rasprostranjenja makrofita v Croom jezeru, Sine

- guste, visoke (do 1 m} pnm/udm livade koje grade viste Nitella opaca @ Nitella flexifiy
(Figs 1, 3. 4).

Opisana vertikalna distribucija makrofita karakteristi®na je za jezora sa distom i
visoko transparentnom vodom i jof je jedan dokaz vise u prilog midljenju koje iznosi
Blindow (1992).

Ovim istraZivanjima stvorena je baza podataka o flonstickoj raznovrsniosti |
prostornom rasporedu populacija konstatovanih vrsta. Na taj nadin stvorena je dobra
osnova za dopunu floristicke liste i pradenje dinamike promena u sastava flare, a 1o,
uz koriSéenje drugih botanikih i ckoloSkih kriterijuma moZe da bude dobar indikator
stanja i promena u ekosistemnu Crnog jezera.






