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National Park is considered a Corine Biotop (Site complex, kode Q07200100), very
important for Albania.

This area belongs Skenderbej edge, composed mostly from calcareous stone,
but up to the high of 500-550m, it is represented from sand stone and pudding-stone.
NW-SE oriented, main altitude relatively high, (3-4 mountains highest 1500 m over the
see level), various relief shapes, as well as cutting by profound valleys, create various
micro-climate situations, in space and time. For the characterization of the general
climate of this area and differences between low and upper part of Dajti National Park,
Gaussen index is calculated. Two meteorological stations are taken in consideration
(Dajti Mountain and Tirana meteorological stations:

Dajti Mountain
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Fig.1 Thermo-pluviometric diagram (Gaussen indexes per Tirana and Dajti Mountain
meterologic station)

As it is shows in climatic diagrams, different climate conditions, with aridity (low part)
and without aridity period in saummer gives this area an interesting and variability in
altitudinal vegetation belts. The typical evergreen sclerophyllous shrub and forest belt,
termophyllous broadlives forest belt (Oak forests), mesophyllous broadlives forest belt
(Beech forests) and mountainous pastures belt in only one mountainous slope are
found.

The climate conditions are appropriate for a good grouth of forest species.
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The main objective of this research is the inventory of flora in the respective
area, as a most important steps to recognize different vegetation types (vegetation
associations Braun-Blanquet sensu strictu), present in the area. The aprofondy
scientific acknouledgement of vegetation types and theire dynamism constitute the
first important step for the sustainable management and rehabilitation of the
vegetation (prone of degradation and erosion) of Dajti National Park.

METHODOLOGY

The study is realised in three following phases:
a) Preparatory phase
b) Analitic phase or the phase of data gathering (field work)
c) Syntetic Phase or statistical analyse

Through the random sampling design necessary data are gathered in the/method,
aiming to cover all vegetation types found in the repsective field study, as the
following: hornbeam, .mediterranean shrub, oak forest beech forest etc. The releve
has been the unit area of data gathering, which is the smollest area that the main
characterisitics of the stand represents. The size of the releve, per vegetation type, is
calculate based on the “minimum area”, the position of the releve by the “marshrut”
method is identify. All the vegetation types are represented on the sample design, as
is mentioned above.. Is estimated that the minimal area achieve from 4-5m” (grass
vegetation) to 100-200m? (forest vegetation)

All the plant species are inventoried within the releve area, without taking in
consideration their practical properties. Per each plant inventoried the A-D index
(Braun-Blanquet class) is identify too.

The gathered plant species are herbarised and identify, based on Albanian flora,
Excursionist Albanian flora, Tirana’'s flora, Albanian trees and shrubs Europian flora,
Italian flora etc.

Per each plant specie, there are given on the field card, biological form and
corological form, in order to have an idea over their biology and natural area
distribution. (Vangjeli 2003).

The assesment of conseravtion and endangerment status, through IUCN
classification-Albanian red Book, has been done. (Libri i Kuq i Shqipérisé 1997). Other
important informations are use so far (Markgraf, 1927, 1932, Flora e Tiranés 1962,
Shkurti G., 1997, Dyrmishllari 1., 2003)

RESULTS

There is found in this area a high variability of ecological diversity, represented
by different vegetation types, as evergreen shrub formations (Quercetalia ilicis), mono
culture or mix hornbeam stants (Carpinion orientalis, Ostryo-Carpinion), beech stands
(Fagion illyricum), typical and interesting rocky vegetation of (Ramondion, Satureion),
and grasslands (Cynosurion), distributet in four vegetation belts as evergreen
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Mediterranean belt, termophyllous broadlives belt, mesophyllous broadlives belt and
mountainous pastures belt.

This variability in vegetation types encompase a very rich flora, given on the
table below:

As result, the flora of DNP is compound by 900 vascular plant species, or 28%
of Albanian flora. Taking in consideration the relatively small area of DNP (29347 ha)
this variability must to evaluated considerabely rich.

Is estimated that this number could be higher if the number of releves could be
more and regularely distributed. There are still zones, difficult to reach, which are not
enaugh covered by the releves. On the other hand the area od DNP, recently, is
enlarge.

Regardless of the different number of species within the families, each of them
represents biodiversity values. The most important are its which have few individuals
or iits which are described on the Albanian red book.

On the DNP strategy and sustainable management plan for this species are
forseen activities of priority protection and rehabilitation (in situ, ex situ).

Looking to the floristic list of DNP, beyond very valid species, in terms of used
values, timber and wood production, medicinal values, recreative properties, geo-fond
conservation, the vegetation frequently is prone of degradation and the slops prone of
erosion and desertification. A lot of degradation bio-indicator species are present on
this area.

The presence of a considerable thorny and dry tolerant species, as Prunus
spinosa, Pyrus amygdaliformis, Paliurus spina-cristi Rosa sempervirens, Rosa canina,
Rubus ulmifolius, Ononis spinosa, Pyracantha coccinea etj. dhe e atyre thatési-
duruese si Salvia officinalis, Dittrichia viscosa, Cistus incanus, Cistus salvifolius etj.,
are reflection of overgrazing, fires and intensive cutting on the past (Zall Bastar etj.).

Familiet kryesore [ Compositae

W Leguminosae

8
P 8p O Graminae

O Labiatae

\ W Rosaceae
£2

Lili
b 1 [ Liliaceae

W Cruciferae

O Orchidaceae

W Schrophulariaceae

m Caryophyllaceae

Fig. 3 Distribution of species according to families.
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On the new conditions and the efforts to increase the tourism and scientific
values of DNP, is important the implementation of “colose to nature” silviculture
treatments, especially for the Beech (Fagus sylvatica), Balkan pine (Pinus
leucodermis), Barbed Oat (Atropa belladona), Common Sage (Salvia officinalis),
Chestnut (Castanea sativa) etc.

It would be mentioned a number of naturalized species with ornamental and
recreative properties, like Mentha pipérita, Laurus nobilis, Vinca minor, Acacia
dealbata, Acer negundo, Cydonia oblonga, Iris germanica, Mentha x pipérita, Olea
europaea var. europaea, Vitis vinifera etj., which increase the biodiversity value of
DNP.

In addition, the biologic and chorologic spectrum, perform better the overview
of DNP flora.

Percentagewise values of biological species clearly demostrate the
intermediary position of the area, between Mediterranean and Sub-Mediterranean
climate belts.

As is shown on the below grph, flora Of DNP is dominated by
Hemichriptophytes (H), Therophytes (T) and Geophytet (G), in logical ratio, evidencing
the variability of the present vegetation types.

Phanerophytes (Ph) have a particular importance as the edificator of forest
and shrub vegetation, monophytic, biphytc e poliphytic as well.

Spektri biologjik
O Kamefite

B Geofite

46%

13% O Hemikript.

O Fanerofite
15% 5 21%

M Terofite

l

Fig.4 Biological spectrum

Meanwhile, natural for the geo-position of the DNP, chorological spectrum from
the Eur/Mesditerranean origin species is dominated.

Some unatural examples, the presence of some mediterranean species in
relatively high altitude, are closed conected with degraded processess in some areas.

Furthemore, the elevated Euraziatic and Europian species indicate the
“entertainer” character of this area, in terms of farthemost or sub-cozmopolit species.

The high presence of the Balkanic species witness the specific character of the
DNP flora.
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Fig. 5 Chorological spectrum

Looking from the side of the Albanian Red Book (Vangjeli, Ruci, Mullaj 1997,
1997), there are a considerable rare, endangerment and endemic species (IUCN
classification), result of specific natural micro-environments, but also because of the
careless management, and the lack of the policies and strategy, concern the
rehabilitation and conservation of biological diversity.

There are identify, on the new strategy of DNP, Agrimonia eupatoria L. (E),
Atropa belle-dona L. (E), Cerastium grandiflorum W. et K. (R), Chamaecytisus
tommasinii Roth (R), Colchicum autumnale L. (E), Colchicum ligulatum Boiss et
Spruner (K), Corylus colurna L. (E), Dictamus albus L. (E), Digitalis lanata Ehrh. (E),
Dryopteris filix-mas (L) Schott (E), Fritillaria macedonica Bornm. (R), Hypericum
perforatum L. (E), llex aquifolium (R), Juglans regia L. (E), Juniperis communis L. (E),
Laurus nobilis L. (E), Orchis albanica Goelz. et Reinhard (R), Orchis sp.divaricata (L.),
R., Br., (E), Origanum vulgare (E), Pedicularis brachyodonata Schlosser et Vuk (R),
Pinus sylvestris L. (E), Quercus ilex L. (E), Ramonda serbica Pancic (R), Salvia
officinalis L. (E), Sambucus nigra L. (E), Satureja montana L. (E), Taxus bacata L.
(Ex?) to be object of in situ and ex situ conservation

Fig.6 Distribution of ndangered species according to IUCN categories

The draw of a specific red list for DNP is needed, because some species, even
not part of Albanian red book are, specific and under the risk within the area park.
Could be mentioned as most important: Pinus leucodermis, Quercus trojana, Teucrium
arduini, Viscum album, Allium ursinum, Narcissus poeticus, Laburnum alpinum etc
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The DNP flora become more interesting, taking in consideration the fact that
some species are described to be present within DNP territory, from other foreign
botanists (Markgraf 1927), but which are still not confirmed on the actual Albanian or
European lectures. Could be mentioned: Campanula pallescens, Centaurea rhenana,
Colchicum kochii, Dactylis hispanica, Fumana procumbens, Geranium tinctorium var.
virgata, Gladiolus reuteri, Lycopodium clavatum, Myosotis alpestris, Rubus
nemorosus, Rubus candicans, Berberis vulgaris, Centaurea rrhenana, Erysimum
helveticum, Erysimum strictum, Orchis morio susp. picta., Sternbergia lutea etj.

CONCLUSIONS

- Thanks geo-physic position, soil components, micro-climate variability as well
as human impacts DNP is floristic richness area. The presence of 900 vascular
plant species is a very clear indicator of biological diversity richness.

- DNP area is home of a lot species very important foe Albanian gene-found,
especially of these rare, endangerment, endemic or medicinal plants.

- Being in proximity of Tirana city (capital of the country) and some universities,
DNP play an important role on the environmental education of the population,
students and pupels. In this frame the draw of a specific red list of DNP,
including not only these of National red list but also other specific species
could be a priority for nature conservation.

- Biological and chorological analyze of DNP evidence the intermediary position
of this area between Mediterranean and Sub-Mediterranean zones

- Beside of the high biologic and ecological variability, the presence of scientific
and recreative habitats, there are several degraded area, prone of erosion and
desertification. These are result of some negative phenomenon as the illegal
logging, overgrazing, quarries, construction of the restaurants and hotels
without any criterion. These make important strengthening of managerial
measurements and especially the awareness and involving of indigenous
population in decision-making process.
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SYNOPSIS

Analyses of the relative digestive tract length of the
Leuciscus cephalus albus, included 106 analyzed samples
divided into five length groups. Amplitude of length groups,
juvenile and adult forms of the analysed fish goes from 60 to
360 mm.

Digestive tract of white chub, as well as of many cyprinid
kinds of fish, has very simple form. It varies in relation to
relative length and mass, and it depends on belonging to a
certain age group.

According to results of research, in the younger growth
classes, with the increase of body length, relative intestinal
tract length increased. In the oldest established growth class,
ratio of the body length and the length of the intestinal tract, is
more or less stabilised.

The average value of the relative intestinal tract length
of all analysed samples, show that the examined subspecies
belongs to zoophytophagus group, where the participation of
the vegetable component in the nutrition is not very present.

MATERIAL AND METHODS

Samples were collected on the following localities of Skadar Lake: near to
Vranjina lIsland, tributary VirStica, locality near to Lesendro Island, area of Vucko
Blato, locality Plo¢e and Kamenik. Analyses of the relative tract length of the
Leuciscus cephalus albus included 106 analysed individuals, males and females,
divided into five length groups, from 60 to 360 mm. For establishing the character of
the connection of two variables, coefficient correlations was used:
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NZ, ~(Z)(E,)
N - @07 NZY? - (2y)?]

Formula for calculating (r)is:
xy - sum of multiplying of certain pairs results ;

N - number of pairs ;

Z x*> and z y? - sum of square results of variable x and variable

INTRODUCTION

Morphology of digestive tract of white chub, as well as of many cyprinid kinds of
fish, has very simple form. In the total intestinal mass there are two curves of
intestinal tract. White chub intestine is of middle stoutness, and it is not very elastic. It
varies in relation to relative length and mass, and it depends on belonging to a certain
age group (Krivokapic, 1999).

RESULTS AND DISCUSSION

The average value of the digestive tract length has the lowest value with
youngest individuals (0+) of the average value of the digestive tract length, expressed
in percentages from the standard body length, also shows the highest value in the first
group. The same fact was established for the endemic subspecies Leuciscus souffia
montenegrinus, too, (Krivokapic, 1992.) from the Moraca river.

In the next two groups certain increase of average digestive tract length is
noted, and that is 169.11 mm for the individuals of the second length class, age 1+ ,
and 235.95 mm, for the individuals of the third length groups, class age 2+ . However
percentage values of the second and third (114.75 %), as well as, of the following two
length groups, the fourth (107.44 %) and the fifth (105.23 %), of the length class show
decrease, instead of expected increase. Data show, that the changes of the analysed
values, established in the older length classes, are not regular.

Table 1a- Ratio of the digestive tract length and standard body length

O
[ Q u O a <>

60.1-120.0 52 86.58 107.03 123.91 0.7232
120.1-180.0 9 147.57 169.11 114.75 0.9578
180.1-240.0 20 207.32 235.95 114.04 0.3347
240.1-300.0 17 271.43 291.47 107.44 0.8747
300.1-360.0 8 323.85 340.75 105.23 0.5207

0.9829
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Legend:

® - length classes (mm)

O - number of samples

W - the average value of the standard body length

O - the average value of the digestive tract length (mm)

O - the average value of the digestive tract length (mm
in percentages of standard length

<> correlation

According to the results of researches, it can be concluded that in the younger
growth classes, with the increase of body length, relative intestinal tract length is
increased, too, what is manifested by the average value of correlation (r=0.98), with
the exception of the older, that is, of the oldest established growth class, in which the
ratio of the body length and the length of the intestinal tract, is more or less stabilized.
Similar data were given by Vukovic, 1985. Author supposed that the noted
occurrences was related to the changes in the nutrition content, during the
ontogenetic development of the fish, that is, with the increase of body dimensions.

The average value of the relative intestinal tract length of all the analysed
samples of 113.74 %. show that the examined subspecies belongs to zoophytophagus
group, in which the participation of the vegetable component in the nutrition is not
very present.

For the chub from the river Turija (Leuciscus cephalus macedonicus), the ratio
between the length of intestinal tract and body length (lvlev&Dzineva, 1974.; DzZineva,
1976), according to the obtained results, put the chub in the zoophytophagus group.

60.1-120.0

120.1-180.0

180.1-240.0
240.1-300.0
300.1-360.0

Fig. 1 A - Ratio of the digestive tract length and standard body length

General accepted is that zoophagus fish, when compared phytophagus fish,
have shorter intestinal tract so, according to the length of intestinal tract, too,
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conclusions on the nutrition of the certain species can be made (Maric,1998,
Nikoljskij,1974),.
CONCLUSIONS

Certain increase of average digestive tract length is noted (169.11 mm), for the
individuals of the second length class, age 1+ , and 235.95 mm, for the individuals of
the third length groups, length class 2+.Percentage values of the second and third
(114.75 %), as well as, of the following two length groups, the fourth (107.44 % ) and
the fifth (105.23 %), of the length class 3+ to 5+, show decrease, instead of expected
increase. Data show, that the changes of the analysed values, established in the older
length classes, are not regular. The ratio of the body length and the length of the
intestinal tract, of the oldest established growth classes, is more or less stabilized.

The average value of the relative intestinal tract length of all analysed samples,
show that the examined subspecies belongs to omnivore group (zoophytophagus
group), with a great percentage of animal consumption when compared to vegetative
component.
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SYNOPSIS

European hake (Merluccius merluccius, Linnaeus 1758)
is, next to Red Mullet (Mullus barbatus), economically most
important species and most exploited species in trawl
fisheries in Montenegrin shelf.

Data that are presented in this paper are results of
annual research of this species of trawl catches in
Montenegrin open sea. Individuals are collected by month
dynamics during 2007 and 2008 in all tree fish ports in
Montenegrin coast (Bar, Budva and Herceg Novi) from almost
all trawlers of Montenegrin fleet.

Distribution, length-weight relation, length frequency
structure, sex ratio and maturity stages are described.

SINOPSIS

OSNOVNE KARAKTERISTIKE POPULACIONE DINAMIKE
OSLICA (MERLUCCIUS MERLUCCIUS, LINNAEUS 1758) U
OTVORENIM VODAMA CRNOGORSKOG PRIMORJA

Osli¢  (Merluccius merluccius, Linnaeus 1758) uz
barbuna (Mullus barbatus), predstavlja ekonomski najvazniju
vrstu, i najviSse eksploatisanu vrstu u ko¢arskom ribolovu na
crnogorskom primorju.

U radu su predstavijeni rezultati jednogodiSnjeg
istrazivanja ove vrste u koCarskom ulovu i osnovne
karakteristike njene populacione dinamike. Uzorci su
prikupljani mjese¢nom dinamikom tokom 2007 i 2008 godine iz
sve tri ribarske luke na crnogorskom primorju (Bar, Budva i
Herceg Novi) sa gotovo svih ko&arskih brodova crnogorske
flote.

Predstavljeni su podaci distribucije, duzinsko-tezinskog
odnosa, duzinskih frekvenci, odnosa polova i polne zrelosti.
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INTRODUCTION

This article is based on the research done in the frame of AdriaMed Trawl
survey Project 2007/08. It was predicted annual research of several target species in
trawl fisheries of Montenegrin waters.

European hake (Merluccius merluccius, Linnaeus, 1758) represents an important
component of the demersal ecosystem and a resource of great economic value. It's
widely distributed in all Mediterranean, and it is one of the most valuable and heavily
exploited demersal species in European fisheries.

MATERIALS AND METHODS

Specimens of hake were collected from commercial trawlers carried out from
September 2007 to September 2008 by monthly dynamics on the Montenegrin shelf
area. Ten trawl houls were analised in total. There were no samples in three mounths
(November, February and March) because of very bad weather conditions.

Most of the trawl activity takes place in the area from Budva to Bar where the
seabed is sandy to a depth of between 80 m to 200 m.

Investigated area including open sea of Montenegrin coast (Figure 1) in all three
fish ports (Herceg Novi, Budva, Bar). Specimens were taken from commercial trawlers
and duration of hauls was 3 to 4 hours. Collected material were proccessed immediate
after catch in fresh condition.

Hauls were performed at depths ranging from 80 to 200 m. Total length (TL) was
measured to the nearest 1 mm precision, weight (W) was measured with precision of
0.01 gram and maturity stages of the gonads were determined by a macroscopic
observation of the gonads on 450 specimens in total. (MEDITS protocol)

The sex ratio, as the function of males over the total of males and females
combined was computed for each survey.

Length-weight relationship was approximated with power function of the form:

W=al’ (1)

Where W is the weight in grams, L is total length in centimeters, while a and b are
constants.
The function (1) was linearized taking the logarithms W and L:

Log W=Loga+bLlLoglL (2)

Equation (2) was fitted to the data, and constant a and b were estimated with
method of linear regression, where logL was independent and logW dependent
variable.

Linear regression was estimated from logarithms of average values of the
length classes with intervals of 0.5 cm.
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Interval midpoint Interval

(cm) log Lt log W midpoint (cm) | log Lt log W

7.245 0.8600384 0.409933123 23.245 1.3663296 1.941490136
7.745 0.8890214 0.440909082 23.745 1.3755722 1.958751276
8.245 0.9161907 0.494154594 24.245 1.3846222 1.97735773
9.245 0.9659069 0.7084209 24.745 1.3934875 1.989282064
9.745 0.9887818 0.849419414 25.245 1.4021754 2.039204429
10.245 1.010512 0.841046465 25.745 1.4106929 2.06642377
10.745 1.0312064 0.902184263 26.245 1.4190466 2.065274643
11.245 1.0509595 0.905256049 26.745 1.4272426 2.128964388
11.745 1.069853 0.989894564 27.245 1.4352868 2.168968647
13.245 1.122052 1.194514342 27.745 1.4431847 2.180333793
14.245 1.1536625 1.262830635 28.245 1.4509416 2.18093241
14.745 1.1686448 1.261527199 28.745 1.4585623 2.249687428
15.245 1.1831274 1.297954946 29.245 1.4660516 2.216358209
15.745 1.1971427 1.369637462 29.745 1.473414 2.26146906
16.245 1.2107197 1.413194951 30.245 1.4806536 2.261306494
16.745 1.2238852 1.458249238 30.745 1.4877745 2.255272505
17.245 1.2366632 1.504752339 31.245 1.4947805 2.301503119
17.745 1.249076 1.545495146 31.745 1.5016753 2.380211242
18.245 1.2611439 1.592438237 32.245 1.5084624 2.375370938
18.745 1.2728854 1.621169788 32.745 1.515145 2.414973348
19.245 1.2843179 1.658081142 33.245 1.5217263 2.425169982
19.745 1.2954571 1.732106433 33.745 1.5282094 2.505149978
20.245 1.3063178 1.784611807 35.245 1.5470975 2.477121255
20.745 1.3169134 1.793487716 35.745 1.5532153 2.505149978
21.245 1.3272567 1.825654975 36.245 1.5592481 2.579783597
21.745 1.3373594 1.881792101 36.745 1.5651983 2.603425869
22.245 1.3472324 1.897335208 37.245 1.571068 2.556302501
22.745 1.3568859 1.919753427 37.745 1.5768594 2.531478917

Table 1: Logaritmic averages of the length and weight trough lenth intervals in the open part of
Montenegrin sea

RESULTS AND DISCUSSION

DISTRIBUTION

Merluccius merluccius inhabits a wide range of bottom depth, from 10-800
(1000) m, and it's most concentrated between 100 to 200m. European hake inhabit the
north-eastern Atlantic from Norway to Mauritania and the entire Mediterranean; in the
Black Sea the species lives only along the southern coasts (Jardas,1996, Relini et al.,
1999). There are only limited areas to the north of the Po delta in which it is not
caught (Juki¢ and Arneri, 1984; Frattini and Paolini, 1995; Frattini and Casali, 1998).

LENGTH-WEIGHT RELATIONSHIP

During investigations 10 trawl catches were performed. Total number of
specimens was 450, and total weight was 34.887 kg, minimum length was 7.2 cm, and
maximal 39.6 cm.
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The following results for the length - weight relationship were obtained:

a=-2.318
b= 3.1095

Antilogarithm of the coefficient a is:
a=0.0048

Standard error of the constant b is S, = 0.032458, and the confidence limits for
95% probability levels are from -2.37758 to -2.25848, coefficients of determination
and correlation are r*= 0.997209 and r = 0.998603.

So, the lenth-weight relationship of Merluccius meriuccius in the open part of
Montenegrin sea is:

W= 0.0048 L >"%°

The logaritmic length-weight relationship is shown in Figure 3.:

I - W relationship

0.6 0.8 1 1.2 1.4 1.6 1.8
log Lt

Figure 3: — Length-weight relationship of Merluccius merluccius in the open sea of Montenegrin
coastal waters (full line)

SEX RATIO

On the whole catch (450 specimens), the largest fraction (56.67 %) was males,
40.44% were females and 2.89% were unsexed.

Sex ratio is presented in Figure 4.

More females than males in the TL classes from 18 cm to 22 cm are recorded.
Likewise, there were more males than females within the higher TL classes (22.5 cm
to 30 cm). (Figure 5)
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Se xratio
Females % 40.44
Males % 56.67
Unsexed Unsexed % 2.89

Females

Figure 4: Sex ratio of Merluccius merluccius in
the open sea of Montenegrin coastal waters
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Figure 5: Sex ratio variations according to the size, computed on the whole catch

LENGTH FREQUENCY STRUCTURE

The catches of M. Merluccius were characterised by a very broad size range,
from 7.2 to 39.6 cm, but quite rearly TL exceeded 31 cm. The males mean size (21.71
cm) were greater than females (20.76 cm). The LFSs for total and by sex are
presented in Figures 6., 7 and 8.
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Length frequency structure

35

30

25 -
20 A
15
10

5
0 IIIIIIIIII IIIIIIIIIIII

6 O b %
‘L ‘L «V ‘1?‘ (0‘1?‘ 6«“‘ cbq?‘ %«V q?‘ q/«b‘ bg?‘ (o«b‘ ,\q?‘ AP q?‘ «“‘ ,;1?‘ (O«V ,\fﬁ‘
\\\\’L‘L&(cr’k)%%’b%’b’b%

Figure 6: Length frequency structure by middle length intervals in total sampling
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Figure 7: Length frequency structure by sex (females and males)

MATURITY

European hake spawn during whole year, most intensive in the winter and spring
in 100-300 m of depth. Females reach mature between 23-33 cm (mostly 29-32) and
males between 20-28 cm (23-25).

Females attain larger size than males, who grow more slowly after maturation at
the age of three or four years. Consequently, the proportion of males in the population
is higher in lower length classes and proportion of females is higher at greater
lengths. In the central and northern Adriatic, females already start dominating the
population at lengths of about 30 to 33 cm. (Vrgo¢&, 2000).
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Mature specimens of M. Merluccius were found at wide size range, TL varying
between 13 and 37 cm in females and 14 and 39.6 cm at males. Only one post-
spawning female and one post-spawning male were caught during the whole sampling
activity. Percentage of immature (stage 1), maturing (stage 2), mature (stage 3) and
post-spawning (stage 4) specimens are presented in table 2.
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Figure 8: Length frequency structure by sex (females and males)
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Figure 9: Length frequence distribution by sex, whole specimens pooled
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Table 2 : Percentage of immature(stage 1), maturing ( stage 2), mature (stage 3) and resting (4)
M. Merluccius specimens per sex

Maturity stage

1%) |2%) |3(%) |4(@%)
Females 2066 |67.04 |275 | o055
Males 3255 | 5922 |[7.84 |0.39

CONCLUSIONS

Research showed that length of the largest number of specimens was between
15 and 22 cm which are still juveniles and their catch is forbidden. Ministry for
agriculture, forestry and water management bring Regulation which ban catching and
putting on sale fries, juvenile fishes and other sea organisms (on the basis of Low of
marine fisheries, Official paper RCG, No 55/03). This Regulation ban catching hake
smaller then 22 cm.

Earlier investigation of hake in south Adriatic Sea were related on nutrition of
the hake (Radujkovi¢, 1980) and composition and density of benthic ichtio
communities in the southern Adriatic basin (Merker et al., 1973). So, there are no data
for comparing our results, except the fact that the hake is most numerous species in
trawl catches, and present in all depth levels from 20 to 500 m.
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SYNOPSIS

In this text we give routes how is implemented
ecological contend in subject of methodic on teaching for
nature and society, which will help people, expecionally young
population, to get knowledge how they can assess the value
of ecological situation, to realized appositely or rather to get
ecological behavior.

Also we give and routes how to help students and wider
region to discover real reason for ecological and developing
problems — building ecological, devolutionary and population
dimension in educational process in Balkan country. We
expect that ecological education will be lasting process and
important factor in future scientifically exploration, which will
contribute for real learning environment which will serve in
their entire live.

Ecological education is an important educational component for mankind in
general that enables reaching the level of awareness of the environment encouraging
critical thinking, building up ability, resourcefulness for individual study of ecological
culture, thus enriching knowledge of ecological information, their strategies, goals and
tasks. Ecological education is not a separate part of ecological action, enlightenment
lasting only a few days, or a seminar lasting several hours, but, on the contrary, it is
an incessant social activity finishing at the moment when all citizens become sentient
guardians of their environment. This education can help to achieve a safe, clean and
perspective world that will provide social, economic and cultural progress, tolerance
and international cooperation.

In the last years the interest for the pedagogization of the environment grows
together with ecological problems. This is discussed at increasingly more frequent
scientific conferences and meetings. Numerous researches of ecological issues
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indicate that ecological education must not be entrusted solely to schools. Beside
school, family, mass media and work environment are important factors for the
development and shaping of ecological awareness."

A task is being put in front of modern ecological education to prepare and
educate a person who will not by his/her action pollute the environment, but, on the
contrary, who will create pleasant conditions for its further development and
improvement.

The primary goal of ecological education is creating and establishing harmony
between nature and society. It is about prevention that will be realized by means of
qualitative placement of ecological culture, moral and ethics. As we need “ecology of
soul and ecology of thoughts” as well as environment ecology. The needs are
compelling, but they will be meaningful and authentic provided they come out of us.

Ecological education means favoring a new life style, new ethical-cultural
values, and a new free but also responsible person. This must not be limited only to
one given population (school, student, expert) but its lifelong consumers should be
members of all generations. Apart from this, ecological education should have
primarily global character.

Bringing up a person responsible towards nature starts from the earliest age in
the family, preschool institutions, school, and it continues throughout his/her life.
However, the greatest results of an appropriate attitude to the environment are
achieved by means of education in schools.

School and teachers can do a lot in educating about the environment; they can
play the main role in mobilizing and arousing pupils to act upon the development of
this segment, which is of great importance for human life. We should understand that
our pupils and citizens generally know little about the level of pollution of the
environment in our country; according to international standards and agreements each
individual, regardless his/her age, sex, religion and nationality has the right to be
informed about the condition of the environment. This is well illustrated by the words
of the Bulgarian author Cicilja Rangelova who, in the paper “My rights and
responsibilities in school” writes that pupils should: “learn about their rights and
responsibilities, laws of human moral and aesthetic rights that are not written down in
any special documents but in the ethics of human mutual behavior, regardless of their
age, sex, race, and nationality”.?

Every man has the right to live in a healthy and progressive environment.
Creating a healthy environment should be the goal of our society, our schools and
respective institutions such as the Ministry of Ecology, Ministry of Education, and
many other non-governmental organizations. As we all enjoy this right, we should all
demand it and practice it.

! vasovic, V., Ethical-ecological education, 32. national conference of quality, Kragujevac, 19-21 May
2005
2 Cicilija Rangelova , My rights and responsibilities in school, Civic education, Sofia, 2000, p. 87
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The program of ecological education refers to: children, pupils, teachers in
preschool institutions, teachers in elementary and secondary education, students at
universities, and all other citizens.?

Visiting schools we can notice different levels of knowledge about the issues
concerning the environment. Most pupils knows about the consequences of pollution,
but there is still need to initiate new ideas about what they can do alone, as
individuals, to shape themselves into aware guardians of their environment and wider.

The goal of ecological education is arousing ecological awareness, behavior and
life style related to the environment. Thus ecological education comprises four main
components “cognitive domain, affective domain, responsible ecological behavior and
assumption of personal responsibility”. That is why as pedagogical researchers we
should be interested in changes coming from pupils who are influenced by teaching
and learning. These changes can be classified into three basic categories: cognitive,
affective and motor. The first are connected with reproduction or recognition of
knowledge and with the development of intellectual abilities and skills. Affective
requirements are contained in the goals where changes of interest and attitudes, as
well as development of evaluation and adequate adaptation are described. The third
area contains motor skills.

When we speak about conscious knowledge and need for ecological education,
then there are no dilemmas about the fact that these habits can be most easily
accepted by pupils in the first four years of elementary school through the subject
nature and society. We say this because a great part of the contents about natural
and social environment are contained in this subject. Through teaching this subject,
we can initiate new ideas about how to get insight into all the dangers influencing
environment pollution not only theoretically, but also in a practical and concrete way.

For a great number of pupils, their personal world is usually small and limited to
their home, school, street, playgrounds, and the homes of their wider family. At a very
early age pupils can be exposed to a variety of risks of dangers coming from their
surrounding, from natural phenomena and processes, and these risks are increasingly
more frequent and wide-spread

Teaching contents of Nature and Society creates conditions for gradual
discovery of mutual relations and dependence between plant an animal world,
between live and inanimate nature, and the meaning of human actions in maintaining
balance in a society.

This is how the structure of the environment area, which is base for ecological
education in elementary school, would look like, especially represented in the
programs of the subjects Introduction to the environment and Introduction to the
society.

® Expert group of ANORM, Ecological education as a world problem, Educational Crossroads, 2003, p.
52
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The anticipated teaching contents, goals and tasks, their definition based on the
environment where pupils spend time daily and act from school and family. Through
these contents, goals and tasks, pupils can observe processes and phenomena in
nature and society and, at the same time, pupils will be enabled to acquire habits
about how to act towards the surrounding nature in a moral, aesthetical and ethical
manner.

Basic goals of ecological education are: pupils’ acquiring knowledge about
building ecological culture, insight and behavior

The tasks of the subject Introduction to the environment and Introduction to the
society can be listed as:

- Motivation for studying the environment

- Learning a knowledge system about the environment and the man’s place in it,
creating and knowing how to apply knowledge and skills for collecting new information

- Forming personal and civic responsibility towards other citizens in the social

Such formulated goals and tasks are the starting point for determining the
contents of ecological education in these two subjects.

- System of knowledge about nature, society and mutual relations among man,
society and

- System of skills and habits of noticing the environment and living in
accordance with it

- System of laws, standards, rules and values that determine the role and place
of man in the environment

- Actions for studying, noticing and determining the environment

Lately, because of more current problems concerning global ecological problems
and catastrophes, there is need for deeper and more detailed study of ecological
contents in elementary school. The actuality of the problems imposes the need for
teachers to teach, organize and apply parts of these contents with their pupils in
school-related activities, although they are partly comprised in regular teaching.
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There are three kinds of school-related activities that are realized in the frames
of teaching the subjects Introduction to environment and Society, and they are
individual, collective and mass.

. Reading ecological literature suitable for this age
o Growing plants and animals
Individual . Keeping a nature calendar
. Collecting natural materials
o Herbarium
. Agquarium
o Ecological games for teaching subject
Introduction to the environment and society
. Organizing excursions for observing the
environment
Collective . Perceiving natural phenomena, objects and
processes
. Excursions for enabling students to comprehend
natural resources of their country (streams, rivers, lakes,
mountains, valleys, plains, national parks, mineral springs
and spas, visits to the Zoo, etc.)
o Visits to medical institutions
. Organizing actions marking the day of ecology
(collecting old paper, waste, cleaning schoolyards,
classrooms)
. Mountaineering actions (that help pupils become
Mass familiar with cartographical literacy: orientation in space
and time, recognition of sides of the world, familiarizing
with the relief, etc.)
. Visits to experts who are professionally interested
in ecology
. Publishing ecological school papers
. Forestation of bare regions and taking care of
them
. Organizing workshops for debates about ecology

Finally, we would like to mention that great attention should be paid to the
representation of ecological contents in schools’ curricula, as a country that does not
have any tradition in ecological education, ecological culture, or is not able to realize
it in its educational system, is a country with a risky future, and without a successful
perspective. Ecological education is not an innate characteristic, but it begins to be
learnt at the earliest age, in all life situations, and has immense importance for the
survival of human society.
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Ecological education is necessary to prevent further disturbance of the bio-
spherical balance at the relation man — nature, and to establish it where it is possible
in the highest possible way.

All these requirements will be realized if ecological education and behavior is
given more meaning and so people, especially young generations, would be able to
learn and evaluate ecological situations, react accordingly, in a nutshell, behave
ecologically. International standards and programs could be successfully realized if
they were included into national programs, i.e. into school curricula of every country,
of course, according to needs and conditions, and if everybody was included in their
realization: pupils, their teachers and all others.
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SYNOPSIS

However, human actions have altered microbial activity
on a global scale and inadvertently caused significant
changes in the composition of the atmosphere. Of course,
changes in atmospheric composition are but one component
of global change, which also includes disturbances in the
physical and chemical conditions of the oceans and land
surface. Although global change has been a natural process
throughout Earth’s history, humans are responsible for
substantially accelerating presentday changes. These
changes may adversely affect human health and the
biosphere on which we depend. Many changes involve
microbes that contribute to or amplify human impacts.

Unless we understand better the human-microbe
partnership in global change, and better manageactivities of
organisms that maintain balances in the atmosphere and
biosphere, we will find ourselvesincreasingly challenged by
unprecedented environmental problems Complex interactions
among humans, microbes and the rest of the biosphere have
created some of our most challenging global problems. Recent
discoveries reveal that human activities can dramatically
affect the role of microbes in Earth’s climate. Human-induced
warming and other environmental changes alter greenhouse
gas production by microbes and intensify ongoing global shifts
in climate.

INTRODUCTION

With each breath, we inhale gases produced by microbes, including the oxygen
so vital to our existence. However, microbes also produce carbon dioxide (CO2),
methane and nitrous oxide, all of which are important atmospheric gases that in
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elevated amounts contribute to global warming.What causes the current
unprecedented production of these so-called greenhouse gases? Certainly humans
have been directly responsible for many major changes, especially those leading to
excess CO2 production and stratospheric ozone destruction. But have humans
somehow altered the environment and caused microbes to produce more gases too?
Do microbes amplify or worsen problems created by humans? Can we manage
microbial activity to slow or halt the adverse effects of greenhouse gas production and
other global changes?

Clearly future generations may experience an atmosphere different from our own
as the Earth undergoes unusually rapid changes. Carbon dioxide concentrations were
relatively stable for the past 10,000 years but then began to increase rapidly about
150 years ago (from 270 parts per million in the mid-1800s to about 360 ppm today)
as a result of fossil fuel consumption and land use change. Carbon dioxide
concentrations are now increasing at about 0.4 percent each year for the same
reasons. The increase in atmospheric methane is even greater, about 1 percent
annually. Previously, microbes helped maintain stable conditions in the atmosphere;
microbes will undoubtedly help stabilize atmospheric conditions in the future.
However, human actions have altered microbial activity on a global scale and
inadvertently caused significant changes in the composition of the atmosphere.

. the basic chemistry of Earth’s surface is determined by biological
activity— especially that of microbes, so we must look to studies of
microbiology to help us understand global change and to find solutions for
undesirable changes.

Global change is a natural phenomenon andcontemporary problem

Of course, changes in atmospheric composition are but one component of global
change, which also includes disturbances in the physical and chemical conditions of
the oceans and land surface. Although global change has been a natural process
throughout Earth’s history, humans are responsible for substantially accelerating
presentday changes. These changes may adversely affect human health and the
biosphere on which we depend. Many changes involve microbes that contribute to or
amplify human impacts. Since the basic chemistry of Earth’s surface is determined by
biological activity—especially that of microbes— we must look to studies of
microbiology to help us understand how and why the Earth is changing and to find
solutions for undesirable changes. Unless we understand better the human-microbe
partnership in global change, and better manage activities of organisms that maintain
balances in the atmosphere and biosphere, we will find ourselves increasingly
challenged by unprecedented environmental problems. Microbes have changed the
composition of the atmosphere since the origin of life. As early as 3.8 billion years
ago, primitive blue-green algae or cyanobacteria may have produced Earth’'s first
molecular oxygen. The oxygen reacted with dissolved iron in the primitive oceans,
creating massive deposits of oxidized iron in rust-colored sediment bands known as
the Banded Iron Formations. Thus, we can thank microbes for producing some of the
richest metal deposits within the Earth's crust. In addition, as oxygen began to
accumulate in the atmosphere, a variety of new and more complex life forms emerged,
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particularly those that could use oxygen to enhance their metabolic activity. Oxygen in
Earth’s atmosphere also allowed for development of the ozone layer, which shielded
the Earth’s surface from harmful ultraviolet rays and promoted colonization of the
land. Earth’s early photosynthetic microbes thereby paved the way for the evolution of
all higher forms.

Complex interactions among humans, microbes and the rest of the biosphere
have created some of our most challenging global problems. Recent coveries reveal
that human activities can dramatically affect the role of microbes in Earth’s climate.
Human-induced warming and other environmental changes alter greenhouse gas
production by microbes and intensify ongoing global shifts in climate.

Interactions such as these among humans, microbes and climate need careful
consideration since they can significantly worsen climate change and seriously hinder
ongoing and planned efforts to minimize climate-related problems.

Microbes are responsible for transforming many of the Earth’s most abundant
compounds, and thus are central to the global changes causing concern. Both the
ubiquity of microbes and the delicacy of environmental

balances contribute to the Earth’s sensitivity to disturbances in the microbial
world. Carbon compounds, methane, nitrogen and nitrogen oxides, as well as toxic
elements such as mercury and arsenic, are part of the monumental production and
recycling processes carried on by specialized icroorganisms in our environment.
However, despite their fundamental importance there are many uncertainties about
microbes and the processes with which they are involved.

Microbes play numerous key roles in global change, often as silent
partners in human activities such as agriculture, mining and waste treatment

Numerous biological and chemical processes contribute to atmospheric
composition. For many gases microbes are major sources or sinks, as is indicated by
the relative importance of different contributors (numbers in parentheses).
Contributions from humans include direct inputs and removal (e.g., fossil fuel
combustion, ammonia production from nitrogen), but also involve processes that
significantly affect microbial inputs and removal (e.g., waste treatment and
agriculture).

Microbiology Provides Solutions to Serious Environmental Challenges

Understanding, predicting and developing solutions for global environmental
change are daunting scientific challenges, yet they must be met as other hallenges
have been in the past, to ensure that humans, animals and plants continue to thrive
within the biosphere.

Microbiologists have worked for more than 100 years to understand interactions
among microbes, humans, and their environment. They laid the foundation for a
remarkable series of medical advances that have contributed to a 100 percent
increase in human longevity since 1900. The increasing availability of microbial and
human genome sequences, along with new ecological approaches to understanding
disease, provide ample reason to expect continued success in dealing with potentially
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harmful microbes. Microbiologists also have made major contributions to improving
the world in which humans live by managing microbes for waste management,
agriculture, and industrial production. For example, landfills have been designed to
maximize microbial decomposition while limiting adverse impacts on the atmosphere
from methane emission; agricultural lands have been managed to promote desired
microbial processes while decreasing those that are undesirable. Collectively, these
and many other past and present successes indicate that the discipline of
microbiology has much to contribute in the future towards a greater understanding of
global change and better solutions for a number of pressing environmental problems.
Recent evidence for large decreases in the area and thickness of Arctic sea ice, for
rapid and dramatic variations in past climate and ocean circulation, and for record
temperatures leave no doubt that important change is occurring globally. While the
ultimate magnitude of such change and its impact on humans and the biosphere
remain uncertain, microbiologists can help to minimize them. When faced with difficult
environmental problems, microbiologists have learned that Nature often provides the
most effective solutions. Wastewater treatment presents many serious problems since
the effluent released from treatment plants must contain little organic matter or
useable nitrogen. After a painstaking ten-year search, a group of Dutch
microbiologists recently identified a novel microbe that converts two nitrogen-
containing components of wastewater into harmless nitrogen gas. Anammox, the
process this microbe uses for growth, has considerable promise for significantly
improving the quality of wastewater effluents. Anammox could find broad applications
in agriculture as well as in sewage treatment, and contribute to restoration of coastal
and inland waters. Isolation of the anammox organism provides but one illustration of
the extraordinary potential for microbiological research to help maintain the health of
the biosphere.

Which microbes are responsible for producing and consuming specific
environmentally important compounds and how does the diversity of
microorganisms affect soil, water and atmospheric concentrations of various
chemicals?

A large fraction of atmospheric methane originates in or near roots of aquatic
plants, including rice. What characteristics of methane-producing and -consuming
bacteria promote activity in the rhizosphere? How does microbial diversity affect
methane emissions? Nitrous oxide and nitric oxide are important gases for
greenhouse warming and atmospheric chemistry. How does the diversity of microbes
producing these gases vary among ecsoystems and in response to human
disturbances?

How and to what extent do microbes and their recycling processes respond
to climate changes and other disturbances?

Will warming and elevated atmospheric CO2 concentrations lead to greater
methane production and lower methane consumption? Can microbes be managed to
enhance organic matter sequestration in soils and sediments to remove CO2 from the
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atmosphere and reduce greenhouse warming? Can they be managed to reduce
dependencies on synthetic fertilizers?

How can information about activities occurring at the scale of microbes
(micrometers to millimeters) be integrated across scales of communities,
landscapes and ecosystems to help understand phenomena observed at global
scales? What new technologies and computational systems are needed to
facilitate integration and understanding across these scales?

Solutions to these and many other pressing problems will require intensive
studies by microbial ecologists, physiologists, and geneticists working in partnership
with scientists from many other disciplines. By working in broad, multidisciplinary
research programs coordinated by scientists and policy makers, microbiologists can
provide answers for a question of fundamental importance: How can microbial
populations and activities be managed to sustain the biosphere and its diverse life
forms while promoting human welfare?

CRITICAL RESEARCH NEEDS

Microbes, responsible for transforming many of the Earth’s most abundant
ompounds, cannot be ignored in the search for scientific solutions to adverse global
changes.

Microbes are responsible for transforming many of the Earth’s most abundant
compounds, and thus are central to the global changes causing concern. Both the
ubiquity of microbes and the delicacy of environmental balances contribute to the
Earth’s sensitivity to disturbances in the microbial world. Carbon compounds,
methane, nitrogen and nitrogen oxides, as well as toxic elements such as mercury and
arsenic, are part of the monumental production and recycling processes carried on by
specialized microorganisms in our environment. However, despite their fundamental
importance there are many uncertainties about microbes and the processes with which
they are involved. Critical research problems include.

New initiatives and collaborations are addressing prospects for limiting the
effects of global change and maintaining a sustainable biosphere by managing
microbial activities at local to global scales. For example, a recent program sponsored
by National Science Foundation and the National Institutes of Health promises new
understanding about the ecology of infectious and emerging diseases and linkages to
climate change. These and other global change programs should be strengthened and
expanded. For much of its history, Earth was a planet of microbes. Even today,
microbes dominate the living world in terms of biomass and numbers. Although human
activity has altered many features of the Earth directly, significant changes on the
land and in the oceans and atmosphere have also occurred indirectly through the
impact of humans on microbes. Limiting the scope of future changes will require
significant and sustained research on the complex interactions among humans,
microbes and the Earth’s physical and chemical systems.
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New Solutions for Global Change Problems

To enhance microbiological solutions to global change challenges,
strengthen and expand ongoing research efforts, and direct new resources for
basic research programs that:

1. Integrate an understanding of microbiological processes at all organizational
levels, from individual organisms to ecosystems, with the goals of:

e« Improving carbon management (e.g., reducing net anthropogenic CO2
emission to the atmosphere

by increasing carbon storage in the biosphere)

e Improving understanding of the budgets and controls of trace gases active in
climate and atmospheric chemistry (e.g., Methane, Nitrous Oxide, Nitrogen Oxide,
Dimethyl sulfide, Carbon Monoxcide), and options for minimizing anthropogenic
disturbances of these gases « Improving understanding of the mobilization and toxicity
of metals and related elements (e.g., copper, zinc, mercury, selenium, arsenic), of
eutrophication at regional to global scales, with particular emphasis on groundwaters
and coastal ecosystems.

2. Discover, characterize and harness the abilities of microbes that play
important roles in transformations of trace gases and various toxic elements.

Microbiological solutions to the challenges of global change will only be possible
with greater understanding of how and why microbes (and microbial diversity) affect
the behavior and complexity of macroorganisms and their environments at regional to
global scales. This necessitates a national effort to strengthen and expand ongoing
research and to direct new resources for basic research programs. The magnitude of
potential problems associated with global changes demands a broad and aggressive,
multidisciplinary scientific response, which must include extensive microbiological
research and greater participation by microbial ecologists in the development of the
basic knowledge that is essential for informed policy development, regulation and
decision-making related to human-environment interactions.

SUMARY

Implement policies that promote effective long-term research on the
microbiology of global change by:

1. Establishing research programs that are:

e Multidisciplinary, drawing on microbiology as a whole and on partner
disciplines (e.g., soil science, climatology, geology, geochemistry, ecology,
oceanography and molecular biology)

« Mechanistic in their approach, seeking understanding at a basic level that will
provide knowledge necessary for predicting responses of microbes to a globally
changing environment

e Sustained in duration (more than three to five years) to realize the benefits of
multidisciplinary approaches <« Multi-agency, incorporating all Federal agencies
charged with understanding or managing the environment
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2. Establish programs to train people to solve tomorrow’s complex environmental
problems by:

« Directing additional resources to undergraduate and graduate multidisciplinary
training in microbial ecology, atmospheric chemistry, biogeochemistry, and
ecosystem science.

e Improving the knowledge of K-12 students and instructors in microbiology and
global change.
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centripetal forces,

centrifugal sources, The paper deals with the possible impact of centripetal
state, and centrifugal forces on the ecologically sustainable
market, development of Monte Negro. Special emphasis is placed on
social development, the state’s attitude (authorities, centripetal forces) and the

sustainable development. jhflyence of the world’s ecological challenges on the
ecological development of Monte Negro. The occurring
controversies are not specifically “Montenegrin” but merely
open issues of modern societies faced with ecological
challenges. However, Monte Negro is caught in that whirlpool
so it cannot stay indifferent towards ecological planning and
action.

INTRODUCTION

Traditionally physics and natural sciences are concerned with force, and
sociology and social sciences are concerned with reason. The human being realized
its unity most easily within philosophy and religion although they did not study
the”walking” man but the being of reason and faith. If plants and animals, separated in
our observations from their own “intellectual” processes, physically (alive) objects,
that judgment must not be separated from human body either. A human body is a live
object that follows natural laws that are the subject of physics, biology etc. A human
society is, among other things, a part of the live nature mass that actively participate
in physical and biological processes, movements and changes. Finally, if we use the
economic terminology, we can qualify human intellect as fictive capital, i.e. hidden
force in bodies that interchangeably acts as a material force and as latent capital.

What determines the quality of development is the relationship between
centripetal and centrifugal forces. The first attract, draw in and homogenize material
particles and objects into various compounds, while the second work on throwing out,
breaking the unity and atomizing wholes. Within their acting by laws, the forces of
attraction and those of abduction do not affect equally all the atoms or their already
built links and relations, which in turn leads to creating poles. The bipolar world is the
simplest because only two poles are formed that are orientated towards one another.
The multi-polar world is more complex. Not only are there more poles but the relations
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of centripetal forces are more complex, dynamic, controversial and more difficult to
predict. That is exactly where the differentiation of nature and society begins. The
nature is organized on bipolar bases with the existence of certain exceptions. Human
society is multi-polar, and tendentiously multi-polar. We were able to make sure of it
by analyzing the example of social development.

Eventually, Montenegrins did not vote separation from Federal Republic of
Yugoslavia by plebiscite because they are not Serbs, but because Belgrade is not a
strong centripetal force any more, or, expressed it symbolically, because Serbs are
not SERBS any more. The continuation of the destruction of centripetal forces would
create space for strengthening centrifugal forces, which would lead to further
atomization of the Republic of Serbia, to digression first of those regions that find a
new centripetal force more easily, and then of those that are able to function on the
principle state-polis. Sustainable development cannot be realized in the conditions of
unbalance of centripetal and centrifugal forces as this unavoidably causes “cocooned
small towns” or empires. Qualitatively different forces that are not discussed here are
formed in such conditions.

CENTRIFUGAL AND CENTRIPETAL FORCES VALUES

Centripetal forces shape the power of attraction and shaping bigger wholes. The
structure of that power is made of economy, politics and army. Attraction is realized
with organization and management in these areas. On the other hand, centrifugal
forces are the expression of impotence of attraction because they use their power on
throwing the wholes out of their centers. They are made up of natural potentials,
culture (whose most important factors are tradition, moral, spirituality, customs, and
artificial creations) and population with its habits, needs and expectations.

To have power means to voluntarily give up many comforts that worldly life
offers. It exists in the manner of accumulated not-spent things, i.e. accumulation of
will, wealth, knowledge about organizing and managing forces. “Centripetal staff”
really possesses “divine characteristics” because they are unavailable to ordinary
people, they do not share their views of the world, and they do not live their life unless
nature makes them to. They are not “divine emissaries” but gods themselves. If God
said “Good morning” he would become a man. On the other hand, less important links
of global development, resources, or at least access to these stipulated the impotence
of periphery. What kinds of links are they? They are:

a) distinctly noticed but developmentally less important (natural links) — marital,
cousinly, racial;

b) secondary social links (cultural links) — territorial, friendly, national, religious,
ideological;

v) short-term links calculated to realize one or a small number of goals
(pragmatic links);

g) a complex of unclear links that were created spontaneously in certain
condition and which will disappear with its change (spontaneous links).
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Nature fascinates us with the power of centripetal force. In a cognitive sense our
observations, research and cognition rely on studies or on imitating of natural forces
of attraction. Even the division to natural and social sciences has not freed us from
the centripetal forces of nature. We always compare the achievements in social
sciences with the nature of showing our discoveries. Simply put, social development is
unimaginable outside natural development. The concept of sustainable development
as a development harmonized with nature confirms that. We get the impression that
social sciences appeared at the periphery of natural sciences where natural sciences
were not able to automatically explain social processes. It is not accidental that a
sudden increase of interest in social sciences coincides with the industrial
development of society. In fact, it coincides with the formation of a new “centripetal
core” half opposed to the general natural movement. A new centripetal force (social
pole) attracts man’s views, but now, in the center, he sees human society and an
image of social development instead of totems, Greek gods and an only Christian
God. Therefore, our cognition is necessarily initiated by the force of attracting and
drawing in of human intellect into the center of showing this power. Analogously, all
social development based on rational foundation is realized as an imitation of nature.
That is why Hayek emphasizes that human society does not adapt in order to develop
but develops in order to adapt. The same author points out: "Intellect is not a guide
but the result of cultural evolution and is based more on imitation and less on wisdom
and providence."1 Intellect functions on the principle of a centripetal force.

Centripetal and centrifugal forces shape our taste emotionally as well. Thanks to
the first, our feelings get into natural (and social) phenomena shaping aesthetics and
ethics, while centrifugal forces enable us to understand chaos, non-aesthetics and
non-moral. If you look at the two pictures offered one beside another below taken at a
distance of only a few kilometers in Sutomore (2007), you can notice the following: a)
first, the impact of centripetal forces on tourists’ attention — perceptive effect; although
the photographs have different messages, these phenomena attracted the attention of
the photo reporter with the power of a centripetal force; so, they were inspirational,
they aroused emotions more than other phenomena that were left unrecorded; b)
second, the impact of centrifugal forces — motives of the pictures — eject various
emotions — emotional effect - from the center of our psychological balance
(indifference); the first photograph arouses feelings of chaos, desire to go away,
running away from the phenomenon; the second photograph arouses feelings of
admiration because it has centripetal impact on the observer and concentrates on the
phenomenon.
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Pictures 1-2. Horses on a Sutomore beach and sunset near Sutomore

CENTRIPETAL AND CENTRIFUGAL FORCES IN MONTE NEGRO’S
CONTEMPORARY DEVELOPMENT

The relationship between centripetal and centrifugal forces of gravitation in
contemporary Monte Negro should be looked for in the relationship between the
authorities and the resources. The state Montenegrin politics that is here viewed as a
centripetal force — has founded its vision of sustainable development primarily on
ecological tourism. The starting point for a sustainable development programmed in
such a manner has been found in two supports, in natural-geographic preconditions of
a region-state and in the already built tourist infrastructure of this area. The natural
basis of “ecological tourism” is really rich. On a relatively small area you can see
contrasted mountainous-lake and coast ambient decorated with plain oases. Beautiful
scenery, warm sea, lakes, mountains. From summer to winter tourism, from Tivat,
Budva and Herceg Novi to Zabljak the time span is only several months. However, the
tourist offers for fall and spring are not less rich with natural challenges of
Montenegrin relief and climate. The lovers of lake holidays can find fun on Skadar
during the whole year.
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Picture 3. Sunset near Tivat

The other complex, built tourist infrastructure is a solid foundation for tourist
offers. The basic road, telecommunication and electricity nets do not lag behind
developed countries much, especially if we wish to speak about ecological tourism.
They are developed optimally and the “untouched nature” is not endangered.

THE INFLUENCE OF WORLD ECOLOGICAL CHALLENGES ON THE
ECOLOGICAL DEVELOPMENT OF MONTENEGRO

The advocates of the sustainable development concept emphasize that the
Planet is a collective house of all its inhabitants. Therefore people do not need to
isolate into rigid state or sub state borders or communities. Kapra warns that states
and nations are too big to successfully solve the problems of local population, and too
small and weak to solve the problems of international dependence. Sustainable
development goes beyond the borders of individual and specific needs and it imposes
itself as a common need of entire humanity, so not one basin, region, block or state,
including super powers, is able to solve this issue alone and separately. The natural
potentials of the central part of Srem find themselves in the firm embrace of the
planetary ecologically sustainable development. That is why it is very important to
monitor global ecological movements.

Ecological challenges have grown so significantly that they demand not only
man’s new spatial approach to the global and local community, but also disciplinary,
content and philosophically new approaches. We do not intend to state here all the
ecological issues which are transmitted on the condition of the Montenegrin natural
resources, but merely to specify some challenges that have to be counted on, and that
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are daily presented by electronic and other media, discussed in world’s centers and
the consequences of which are suffered by the citizens of the Montenegrin natural
resources, but merely to specify some challenges that have to be counted on, and that
are daily presented by electronic and other media, discussed in world’s centers and
the consequences of which are suffered by the citizens of this Planet.

DESTRUCTION OF THE PLANETARY NATURE

"Since 1970 to 1998 we have destroyed 30% of the nature on the planet. At the
same time, food and water consumption has doubled, and 50% of running water is
permanently destroyed. Carbon dioxide emission into atmosphere has increased 2,5
times... Destruction doubles with each new generation of people. The greatest number
of hurricanes and typhoons ever in the planet\s history was recorded in 2005 (26) and
it is thought that their number and force will grow in future... The reserves of natural
drinking water on the planet are estimated to last until 2011." 2 By playing on only one
card — tourism — the sustainable development of Montenegro could soon experience
fiasco. Nature is being destroyed by building roads, and occupying every mountain
rock and sea beach. Tourists are not inhabitants but passers-by. An intervention must
be made urgently in the rocky areas. They should be planted so as to enable wildlife
there, even if the intervention has to be made in the relief. This is a long and
painstaking work with much investment.

Water economizing

"Ahmed Menkush, the advisor of the Libyan President during a conversation with
Rasim Ljajic (Minister of national and ethnic communities), pointed out that Libya
would be willing to import daily 300.000 m® water from Yugoslavia and that it would be
a long-term project."3 At the time, '"lMonutnka" warned about the non-economical
handling of water resources in Serbia. According to the Agency of the Republic of
Serbia SIEPA, 300 of the biggest springs in Serbia have been sold to foreign
corporations for life even though they are strategically necessary. It is practice
everywhere to sell water as national treasure for use by means of concessions
(usually for e period of 20 years), while current ministers sold the springs as
permanent property. The price corporations pay in our country (e.g. Coca Cola) for 1
liter of spring water is around 0,60 dinars per liter, but not for scooped but sold liters
of water, which leaves room for malversation. Economizing water in Montenegro is an
even more dramatic issue. There are preconditions on Zabljak for creating reserves of
drinking water. The construction of adequate reservoirs would supply the population of
Montenegro with drinking water for at least a certain period of time. However,
intensive tourism that is being developed at present requires much more water and
more economizing. A short-term solution could be providing technical water for
bathing and other needs in hotels and households, and prospectively work on building

2 Center for the development of ecological awareness "H3sop", www.well.org.yu, 2002.
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factories for transforming sea water into drinking water. Unfortunately, drinking water
has to be tapped in limited amounts and be under strict control.

(Euro) diesel

“quickly loses the image of slow and dirty fuel suitable only for trucks”, as said
by Stewart Padder, analyst of the consulting firm DRI-WEF. “Diesel becoming
increasingly more popular is confirmed by the fact that light vehicles using this kind of
fuel participated with 40% in the total sale of vehicles in West Europe in the first
trimester of this year, compared to 39% last year and less than 10% at the beginning
of the nineties of the XX century. The transition to diesel is led by the car industry,
counting on the buyers’ economy, at the time when diesel is becoming ecologically
acceptable because the legislators of the EU forced the refineries to produce diesel
with a lesser content of sulfur. Germany, the biggest market of engine fuel in Europe,
a few years ago used diesel with 500 millionth parts of sulfur, and the next year with
only 10 millionth parts of sulfur.“ New great speed diesel engines use 30% less fuel
than those using gasoline and they are cheaper. As regards taxes, diesel is now in
advantage 20% compared with gasoline, which is especially significant in the periods
of economic crisis, and any governments' attempt to equalize the taxes for these two
kinds of fuel would probably lead to a conflict with the powerful lobby of road
transport. The number of cars using diesel in EU has almost doubled since 1990, and
as motor poll generally changes every 12 years, the analysts are certain that
reorientation from gasoline to diesel will be a great structural change in the following
decade... Nevertheless, diesel will be facing respective problems for years on, such
as the emission of tiny, possibly carcinogenic particles”.* Montenegro does not have
oil but the consumption of oil derivatives is realized by means of spatial capacities.
The Montenegrin coastline is especially endangered by the emission of vehicle fumes.
A relatively narrow belt of land contains traffic arteries and tourists who are on
holiday. In near future, the government will have to work on organizing traffic on
ecological principles or they must calculate ecological expenditures into their
amortization. By means of “pay tolls” they should offer tourists the option to use city
transportation or compensate for expensive pay tolls. Thus they would also avoid
unnecessary traffic jams that take away the tourists’ time for holiday rest. The
situation is similar with coastal traffic. Ecological costs must be calculated into the
fares for tourist sailing. The docking destinations must be determined more precisely.
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Picture 4. Sutomore Controversy

Pollution

According to the experts’ findings (USEPA), one liter of spilt waste motor oil
pollutes one million liters of water. Each year in Serbia, 106 000 tons of used motor oil
from more than 1 500 000 vehicles is replaced. As there is no system for appropriate
taking care of and handling waste motor oil in Serbia, almost all the amount is poured
into the environment. In developed countries it is recycled because from 4.5 | of waste
oil it is possible to get the same amount of new oil as from 190 | raw oil.® “In order for
Serbia to become a cleaner and greener country, according to the proposition of the
National Program for environment protection, in 2010 the investment should reach
1.2% of the gross national product, and in 2015 as much as 2.4%. In his statement to
“Novosti” Gjorgje Jovanovic, assistant Minister of ecology, confirms this and at the
same time says that it is difficult to make an estimate of the sum needed to solve the
problems of environment protection in Serbia. But, as the gross national income
grows, the possibility of providing financial funds for this purpose will increase. In
2004 and 2005 0.3% of gross national product of the budget of Serbia was spent on
environment protection, and the projection for the period 2006-2009 is 0.4%.% The
situation in Serbia can be applied to Montenegrin economic conditions; it is even more
visible in Montenegro. Mixed with the habits from the period of undeveloped tourism
they give the impression of ecologically polluted area. Beside motor oil, food waste,
plastic wrapping material and other pollutants will represent a problem, and the
companies or the owners of tourist facilities will not be able to solve this by

% Adelita Sherer: "Deeper treasury for Serbia", "Vecernje novosti", 7 July 2007
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themselves. The government of the Republic Montenegro will have to take some
significant measures.

Recycling waste materials has become increasingly current in the world. So, on
the Internet we can read information such as this about recycling rubber waste. “By
building factories for recycling rubber waste, used up tires and absorbents of oil and
oil derivatives “Sorboil” in Serbia, a new industrial branch would appear with a
tendency to become a leading branch on the Balkans. The publicly owned company
“Ritam” from Panchevo in association with the Russian partner provided the sale of
ready products made in Russia even before the realization of the investment, while
the disposal of domestic goods in full scope could start immediately after putting the
line into production. The demand on foreign markets is greater than the supply so a
sale of at least 6 200 tons per year is expected. Such an agreement could be made
with a domestic company in Montenegro, possibly with a public services company.
Recycling would have economic effects, the tourist postcard would be more beautiful,
and local people would be emplyed.

"Food, we use it but there are so many things about it that we never even
dreamed of” — says the Center for developing ecological awareness “lzvor” on its
website.” Poison in food — this heading can be often read in newspapers. Newspapers
from Sarajevo and Belgrade wrote articles about this issue. Here is what they say:
The presence of a carcinogenic substance for weeds extermination nitrofine in the
ecologically produced food in Germany is obviously connected with criminal activities
— this is the opinion of German officials. The Prime Minister of the province Lower
Saska, Sigmar Gabriel (SPD) states that the causes of poisons presence in poultry
and eggs and, according to the latest findings in beef and milk, should be looked for in
“the criminal milieu...” The Minister of agriculture and consumers Renate Kenast
(Greens) stated that, despite initial doubts, nitrofene was not found in regular, “non-
ecological” food.” About the same case: “As all these products are much more
expensive, as the experts say, the readiness to make great profit by means of fraud
has also increased. In Germany there are 12 800 eco-agricultural properties. About 8
000 grow food by German directives for bio-agriculture, and the rest by EU directives
that are much less strict than the German ones.” Or, “Nitrofene allowed in Serbia”:
“Trying to find out the origin of nitrofene, the experts rejected the possibility that this
substance came from Eastern European countries. The association of cereal growers
emphasized that in these countries this substance for weeds extermination is
prohibited, especially in those that are waiting to be accepted into EU. According to
German statements, dangerous nitrofene, however, is still allowed in Serbia from
which Germany, to be sure, does not import cereals. But the situation in Bulgaria,
Macedonia, Albania and Bosnia is unclear.®

"www.well.org.yu, 2002

8 "Dnevni avaz", p. 22. "Saboteurs put in toxic pesticide in chicken?", AVAZ, Sarajevo, 1 June 2002 and
"Nacional", p. 15, "Weeds pesticide in eggs and chickens, baby food also suspicious" NIP Info orfej,
Belgrade, 1 June 2002.
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Genetically modified food

"No other plant can grow for 12 years on the soil where GM is grown because
GM poisons the soil. When natural food is planted there, it mutates into GM under the
influence of the toxic components in the soil. Corporations offer GM food — plants that
have seeds for two years but in the third year the GM seeds are sterile and you have
to buy new plants exactly from the same firm because they patented that food as
intellectual property! In a few years cheaper GM food can lead to the disappearance
of natural food because of the laws of the market (it is cheaper). That is when the
phenomenon “who has water and food resources — rules the world occurs, and those
are corporations...” The above mentioned remarks have a poly-dimensional meaning
in Montenegro. Hotel management and food are two inseparable components, and
advertising and tourism rely on these. As Montenegro does not have much space for
agriculture, the importance of opportunities for independent food production is all the
more important. In perspective we can even expect the revolution in food production
to provide Montenegro with greater possibilities for using its natural space. The
experiences of Istra and north Mediterranean are especially valuable. There are thin
layers of soil on rocky plateaus where plants are grown.

Ecological management.

“The world has gone a long way in ecological economy. Many mayors boast
with financial funds they invest into economy development, and especially into
environment protection and employment. For example, Mrs. Kosina, Minister in the
city government of Vienna, has recently stated that the city of Vienna alone will invest
into economy in 2002 the sum of 1.45 billion euros, and that they have another 175
million euros available for promoting economy and providing jobs and job conditions"®
Although this news would be considered out of date and useless in journalism, a state
that wants to represent itself as ecological must bear in mind that man is an important
factor of ecologically sustainable development. From the outside it seems that the
state has entered the transition of state ownership and liberalization of ownership
relations. Even if well distributed, the benefits of selling are not well shifted into new
employment possibilities for domestic population. The money arrived but not everyone
is capable of making it permanently fruitful. Time could show that the strong
dependence of domestic population employment on economy market conditions could
have negative consequences on population and, consequently, on ecologically
sustainable development. Jobs and job conditions are not at all different from what we
in nature call bio-residence. It is dangerous to break the chain of survival in nature
because thus we endanger the ecological balance. Maybe because of this we should
look at other countries’ experiences. Let us present the example of Hiberod, a small
town in Denmark. Nobody is unemployed there. The Economy Council founded an
Incubator Center offering 200-300 potential economic programs. After selection 50
were chosen that employed all the labor. The authorities in Hiberod play the role of a
“setting hen” that gathers and leads its citizens. It monitors them and induces them by
means of various measures. The development of these new entrepreneurs is helped

9 Svetlana Beara: "Every raw material scientifically examined"”, Politika, 31. May 2002, p. 18.
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with favorable loans from 3 to 5 years, and legal, financial and personnel services of
the Incubator Center give free advice and services." As in life everything is arranged
in accordance with the popular saying “the happy one is never late”, possible
transitional omissions could be repaired by means of state reforms. “In most of OECD
member states a radical reform of their tax systems was realized during the last two
decades, and, among other things, in the direction of introducing new tax forms that
are ecologically oriented (for example, in Denmark, Finland, Norway, Sweden,
Holland). The introduction of new ecological taxes is followed by the reduction of
other taxes in the system (taxes of work factors) so as to keep the total tax load
constant (demand of fiscal neutrality). Special ecological commissions were formed in
these countries made up of independent experts, members of the government and
representatives of various groups of interest whose basic task was to examine the
possibilities of expanding tax reforms onto ecological taxes. Nordic countries excel in
the group of OECD member states — in number as well as in variety - in ecological
taxes and compensations (e.g. Denmark /29/, Finland and Norway /22/, Sweden /21/
etc.). There are, though, countries that still lag behind in the application of tax
instruments in leading an active ecological policy (for example Spain, Great Britain,
Canada, Turkey, Greece, etc.)."" The health of the nature and state are conditioned by
the health of man. More than 70% of the EU inhabitants today seriously suffer
depression and that is an indicator of our happiness.12 Medicine warns us that about
300 harmful chemicals can be found in the body of a “healthy” European!? The
greatest danger threatens us from synthetic and poisoned food, irregular nutrition and
our own habits (using medicines, acquiring real estates, buying technological toys,
insurance and loans) to work life away, not enjoy it.
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SYNOPSIS

In our research we used the rivers Sava and Dunav like
basic a resource of environment. The reason for this project is
the possible relevant degradation of environment, especially
of the river ecosystems. With a view of improving touristic
proposal of Beograd it is necessarily to improve the quality of
restaurants and cognition of ecological and sanitary standards
and lows, knowing the possibility of saving energy is only a
part of possibility which provides a new way of working which
is retiring to environment. Project “Education about integrated
standards contributes to improvement of employs who works
in restaurants on rivers in Beograd” has for goal: up rising the
quality in restaurants and touristic industries; contribute up
rising of sustainable tourism; up rising of concurrence with
restaurants on beach; food safety; protection of health of
employs; protection of environment; protection of weather and
beach of Sava and Dunav.

SINPOSIS

Zeleni restorani- ¢uvari Save i Dunava

U nasim istrazivanjima su reke Sava i Dunav kao
osnovni resursi zivotne sredine. Moguca znacajna degredacija
okoline a posebno recnog ekoloskog sistema, od strane
turistickih obljekata upravo je razlog koji je autore projekta
SAN-EKO naveo na razmisljenje o odrzivom rzvoju turizma na
rekama Save i Dunava u Beogradu sa posebnim naglaskom
na zastitu recnih sistema, doprinos razvoju odrzivog turizma i
preduzetnistva Beograda, otvaranja novih  turistickih
mogucnosti kao i davanje podrske i na inacijativu da sto veci
broj privatnih preduzetnistva ukljucujuci i svoje obljekte u krug
restorana zelenih prijateljski naklonjenih zivotnoj sredini.
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INTRODUCTION

Rivers that flow through the Pannonian Plain have very small cascades and
broad valleys with mild slopes. They meander due to the small cascades and
consequently they substantially extend their courses. In lower parts of their courses in
the Pannonian Plain and its marginal areas, these rivers flow slowly, they deposit the
material that they carry and form many shoals and river islands which are suitable for
the development of river tourism. The Danube and the Sava are a couple of rivers like
these.The Danube enters Serbia upstream of Batina, and exits at the mouth of the
Timok — Radujevac, while the Sava enters Serbia at Brezovo Polje and flows into the
Danube in Belgrade. In the process of natural water circulation, many polluting
substances, which man produces during his various activities, end up in natural
waters. The quality, kind and ways of natural water pollution by man are various. The
basic sources of natural water pollution are: city waste waters, mineral fertilizers,
organic and inorganic substances, minerals, sediment and radioactive substances and
waste heat. There are different criteria to determine the quality of water, sanitary
water control especially. Water pollutions can be physical, chemical and biological,
and the quality is determined on the basis of different procedures for physical,
chemical, bacteriological, viral, radiological and biological analysis. In the majority of
cases these criteria are divided into three basic categories: physical, chemical and
biological indicators or quality indicators.Sustainable tourism development
incorporates tourism development which satisfies the needs of today’s tourists, tourist
destinations and all tourism participants, while, at the same time, preserving and
enlarging potentials for expanding tourist resources in the future. Sustainable tourism
stands for the right to tourism and the freedom of tourist travelling, satisfying
economic, social and aesthetic needs, as well as maintaining the characteristics of
natural and social environment and cultural and historical heritage. The general
strategy for environmental protection is based on sustaining fundamental ecological
processes in the environment, preserving the genetic fund and providing rational
exploitation of the biological species of the ecosystem. Since the consequences of
anthropogenous activities are evidently visible in environment quality deterioration,
status analysis and influence on the environment, man, fauna and flora, have to be
the subject of continual monitoring. The goal is to detect certain influences and
changes beforehand and determine what is causing them. In this sense, monitoring
systems are successfully used today to determine the status and changes in the
environment. “Education on integrated standards — a contribution to the specialization
of tourism staff on the rivers of Belgrade” is a project by the Sanitary Ecological
Society conducted under the auspices of the city of Belgrade and the Secretariat of
Trade within financed projects in tourism, trade and entrepreneurship in the city.

Project goals are multifold and primarily directed towards:

e specializing the staff in the tourism and catering department

e raising the quality of tourist and catering service in facilities in the city of
Belgrade
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It is anticipated that the project provides:

e additional specialization of tourism and catering staff in integrated standards
ISO 9001, ISO 14000 and HACCP systems

e contribution to the development of sustainable tourism and entrepreneurship
in Belgrade by opening new tourist positions as well as supporting the initiative for as
many private entrepreneurs as possible to include their facilities in the group of
restaurants “green and friendly towards the environment”

e competition between facilities engaged in the tourism and catering
department and contribution to the development of trade in the city

e raising the ecological consciousness of executives and employees in
catering services while taking responsibility for preservation and protection of waters
and banks of the Danube and the Sava

e additional promotion of catering services included and organized so they do
business according to adopted standards for entering “green and friendly towards
the environment”

e prevention and protection of consumers’ health

e reduction of pollution and emission of waste substances as a result of the
activities of catering facilities on the rivers

e contribution to protection and preservation of biodiversities in the rivers and
on riverbanks through planned, economical and systematic deposition of solid waste
and controlled waste water releasing into effluent according to the principles of
sustainable development.

PROJECT REALIZATION

Since the goals of the project were multifold and overarching, it was
necessary to develop the strategy for their achievement as completely as possible.

The first task was to acquire data about catering facilities situated on the
riverbanks and on the water itself, which do their business throughout the year or part
of the year only (during the season). These facilities are situated in six municipalities
of Belgrade: Cukarica, Savski Venac, Stari Grad, Palilula, Zemun and Novi Beograd.

The managers of these facilities were introduced with the goals of the
project on several occasions, as well as with the benefits that would arise from
accepting the training described in the project and doing business according to the
presented standards for themselves, their employees, the facility, their customers,
protection of rivers, development of modern European tourism and services, and
consequently, for the community in general. A survey was conducted during the initial
meetings and it supplied the first data about the interest, engagement and readiness
on the managers’ part to accept these positive innovations provided by the system of
sustainable development.

The team’s role was to motivate the restaurants to join the group of those
who are ready to participate in the program. Data for all the restaurants were acquired
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according to the previously determined survey. Groups of facilities interested in the
project in which the training should be conducted were isolated after data processing.
Theoretical knowledge acquired on lectures was tested and applied
practically on sessions and workshops which provided additional explanations and
discussions on insufficiently clear terms and procedures (video recordings).

CONCLUSION

According to the preliminary data acquired through this project, it can be
said that the attendants have shown, aside from their interest, the readiness to accept
and apply the knowledge gained during the training. They are aware that in the
business they are doing what is necessary is constant specialization, knowledge
improvement and adequate application of the plan and procedures they should come
up with themselves in their facilities, with the possibility of continually improving
already devised procedures.

Several joint activities — tourist manifestations — were organized alongside
these activities and their goal was to promote the project, to point out some details of
the training related to real life examples to the attendants. Thus, the employees were
enabled to get to know each other better and spontaneously share their working
experience.

The public has been included in all of the project activities so far, and will be
so in the future, and the reports about the progress of project activities have been
regularly submitted to the benefactor.

Preliminary results of the project point out the necessity of:

e proceeding with the training of employees in those facilities that haven’t
initially joined the action for various reasons. Special attention should be paid to the
fluctuation of the staff (auxiliary staff especially) working in restaurants situated on the
river banks or the water itself

e organizing new courses of advanced programme to give the educated
attendants a broader knowledge of previously covered topics, according to their
interests.
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INTRODUCTION

The aim of this study is to assess the sustainable development of Prespa Park
by means of indicators based on the European System of Environmental Pressure
Indices (ESEPI) and the DPSIR (Driving force-Pressure-State-Impact-Response).
[7,8,9]

This study was made because the Albanian part of Prespa is included in the
Transboundary Prespa Park, declared by the joint decision of the three Prime
ministers (Albania, FYR Macedonia and Greece) on 2 February 2000. The
Transboundary Prespa Park is covering on Albanian site the zone of the Protected
Area i.e. Prespa National Park.

METHODOLOGY

The indicators based on the European System of Environmental Pressure
Indices (ESEPI) and the DPSIR (Driving force-Pressure-State-Impact-Response) are
them have been recommended by METAP/MAP.The indicators are the subject of 4
pages “sheets” with the following format: the 1°' page restates the indicator definition
and relevance, a double page shows changes in the indicator over the last years
(graphs and comments) and a final page states the notes and remarks on the indicator
and the data sources.

Data was collected to calculate the indicators, given in the following text;
nevertheless not always the data was enough to calculate an indicator according to its
definition [1, 2, 3].There are many difficulties in regard to data collection and
calculation of indicators.
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RESULTS AND DISCUSIONS

The study of environmental indicators (abiotic and biotic indicators)[5 ],shortly
mentioned following:

Prespa Park basic geomorphologic character is defined by the two lakes, Micro
Prespa and Macro Prespa, and by the high mountain ranges situated at a short
distance around the shores of the two lakes.

The maximum altitude difference between the lake surface and the surrounding
mountain peaks is 1,300m, and the horizontal distance does not exceed 7km.

A central part of the depression is filled with alluvial, proalluvial, lake and
swamp sediments, while in the southeastern part there is an important presence of
fluvial periglacial Pleistocene alluvium [11].

The climate of the Prespa Lake area is characterized as mild continental —
central European with Mediterranean features.

The average annual precipitation is in the 600-900mm range depending on the
altitude of the meteorological station.

The average maximum temeperature is 19° C and average minimum is 2.4°C in
Albania part.
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Macro Prespa has an area of 253.6km?, whilst Micro Prespa has 47.4km® and a
catchment area of 189km”.

According to the analysis, the fluctuation range of the lake level for these two
months increased by 31% after 1969, when a sluice on the Devoll River was built by
Albania, and the channel linking the Micro Prespa and the Macro Prespa was
reconstructed by Greece, compared to that observed before these constructions
(1954-69).

There were 5 pumps installed on the shore near Macro Prespa Lake pumping
water out but at present all of them are out of use. They used to pump approximately
7,5-million m® water from the lake that was used in the period 1973-1988 for
agricultural purposes and other needs of the local population. At present, only one
irrigation reservoir is active in Djellas and is used as a reservoir for drinking water for
the village [11].

The Macro Prespa lake is considered as warm monomictic by Koutsoubidis
(1989) but dimictic by Bonazountas (1988). The annual average water temperature is
11.8-13.1 °C (Albanian annual book 1991). The Macro Prespa Lake water may be
classified as bicarbonate and calcium water due to the quantity of these chemical
elements. According to data in Albania the pH varies from 7 to 8.

The various soils present in the study area can be roughly divided into two
categories depending on the geological background on which they rest and on whose
products they are: limestone and pyritic (Pavlides, 1985). Fertility with nutritive
elements N, P, and K and presence of humus are not favourable.

The Prespa Park includes two main types of ecosystems, the terrestrial and the
aquatic. .In total 1500 plant species have been recorded up to now. The basic
vegetation forms in Prespa are aquatic vegetation, terrestrial vegetation and flora and
forest formations.

The Prespa area, due to its location at the peri-mediterrannean
zone,meantioned above,a total of 23 fish species and 2 hybrids have been
recorded.[10]

The Albanian part of the Prespa lakes, provides a rich diversity of about 285 bird
species. 27 species of mammals have been recorded of which four are those in need
of immediate conservation measures: the wolf (Canis lupus), the brown bear (Ursus
arctos), the otter (Lutra lutra) and the chamois (Rupicapra rupicapra balcanica) [11].

Referring the study of environmental indicators (abiotic and biotic indicators)[5 ]
in this article we present the sustainability indicators in order to apply them even in
the local level, aiming the evaluation of anthropogenic impact in this Protected Area.
We choose the Prespa Park referring the above mentioned reasons.

There are presented two examples of indicators of Prespa area:
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1- POPULATION GROWTH RATE

CHAPTER 1 THEME 1 CATEGORIE
POPULATION AND SOCIETY DEMOGRAPHY AND P
POPULATION
1. Definition:

Population growth rate is defined as the average annual rate of change of population size
during a specified period.

Formula (y}"/ Py/Px —1))(100
Py = population in year y
Px = population in year x

The population growth rate is a very relevant indicator in this area.

2.Calculation of the indicator:

Table 1

Year 1990 1995 2000 2004 2007
Male 2189 2163 2238 2320 2339
Female 2013 2055 2166 2263 2288
Total 4202 4218 4404 4582 4627
Growth rate (in %) 0.01 0.03 1.04 1.02 1.01

Population growth rate (in %)
1.2

o /

/ === Population growth

rate (in %)
0.4 /
0.2

0 ! T : T T T 1
1990 1995 2000 2004 2007

Fig.1 — Population growth rate (in %)
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3. Data sources:
Comunne level

4. Comments and trends.

There have been dramatic fluctuations in the population of Prespa reflecting the
political, social, and economic changes that have taken place over the past
century.There has been a slight increase in the population of the Albanian Prespa
(from 2,931 to 5,063 between 1945 and 1989). As we can see from the table 1 in 1990
there has been a dicrease in the population of Prespa of 861 inhabitants.The reason
is emigration of te population abroad or in the Albanian cities.During this transistion
period (from 1990 to 2007) as we can see from the chart above (Figure 1) there is a
very slightly increasing of the population, even the last years increasing.The reason
are socio-economic.

2 - EMPLOYMENT RATE (IN %)

CHAPTER 1

POPULATION AND SOCIETY

THEME 1
STANDARD OF
LIFE,EMPLPYMENT,SOCIAL
INEQUITIES

CATEGORIE
R

1. Definition

The employment

measures

the percentage of the active population in

employment.In practice it is calculated 100 % complement to the unemployment rate.
This is also a very relevant indicator for the area.

2. Calculation of the indicator:

Table 2
Comune of Ligenas Year
2000 2003 2005 2007
Labors force 2435 2660 2630 2600
Employment 1570 1520 1200 1070
Unemployment 865 1140 1430 1530
Rate employment 64 56 45.6 41
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Fig.2 — Employment rate (in %)

3. Data sources:
Comunne level

4. Comments and trends.

Based on a various socio, economical factors in Prespa area, as in other areas
most of the active labor capacities are oriented to the other countries or in the
Albanian cities,most of them in Korca.There has been made a calculation that
employment rate,as we can see in the table 2 and in the figure 2 is going to decrease
from 64 % to 41 % (from 2000 to 2007).

Up to now there are only 9 indicatores at the proper level i.e. with 4 sheets
completed: 1) Population growth rate; 2) Employment rate; 3) Employment
distribution; 4) Fertility rate; 5) Mortality rate; 6) Annual average of wheat yield; 7)
Livestock distribution; 8) School enrolement ratio (gross); 9) Density of the road
network

For the some indicators there are data but they are still not monitored during
years and for the next there are not data available at all.

CONLUSIONS

Based on the possibilities for the sustainable socio economic development of the
Prespa Park and rational use of the natural resources in order this to be of benefit for
both nature and local economy it is important to emphasise:

> For many important sectors like water in general and drinking water
quality,there are no indicators available at all.

> This implies that there is much to be done in the future for the
determination of these indicators.

> Furthermore for defining and promoting the usage of indicators for
sustainable development, it is necessary to collect enough data and to ascertain the
methodology for their analysis and synthesis, integrate the data on environment and
development and strengthen the existing sources of information.

> It is also important to enhance the information flow towards decision-
makers and general public, as well as to direct it from the local level to the national
level and vice versa.

> In the future the list of indicators has to be changed in a way that
adapts better to the Prespa Park situation (some indicators will be removed and some
will be added).

> In a near future, there are the possibilities to define more indicators
even for the Prespa Park..
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> Conversely, some indicators may be deemed to be a high priority,
whilst the data which allows them to be measured is not existing; like the indicators of
state of environment.
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