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INTRODUCTION

Thanks to the generous donation of Jugopetrol AD, we systematically surveyed the
coastline of Montenegro between cape Arza and cape Platamuni in 2013 and the
coastlinebetween cape Platamuni and cape Voluica in 2014. The aims of the study were to (a)
regiser the marine caves along the coastline as an important and endangered habitat in the
area, (b) to detect the presence/absence of the critically endangered Mediterranean monk seal,
Monachus monachuand (c) to evaluate the environmental status of coastéérss by
mapping the algal superficial layer as requested by the Water Frame Directive (2000/60/EC).
In 2015, the thirdand last survey was carried out in the area from cape \oluica to cape
neran in the south of the ftaton oftmaryne caves aod der
monk seal habitats all over Montenegro's coastline along with the evaluation of the quality of
coastal sea water in this last part of the coast.

Marine caves are an important and endangered habitat listed in Annex | of the EU
Habitats Directive (1992/43/EC). They are widely acknowledged for their unique biodiversity
and constitute a typical feature of the Mediterranean coastline. They are a biodiversity hotspot
and an important terrestrial habitat for the critically endangeredittétfeanean monk seal,
Monachus monachugor resting and reproduction. This species is protected by national law
as also by the Barcelona Convention, the Bern Convention and the Annexes | and Il of the EU
Habitats Directive at the international level. Atdzhally, other endangered species,
encountered in and around marine caves, were also registered. It is important to underline
that the two areas surveyed in 2€A@RL4 included the future Marine Protected Area of
Platamuni (MPA Platamuni) close to cape &t a mu n i and the future
Petrovac). Thus, our results are an important contribution to the establishment of MPAs in
Montenegro where presently no MPAs exist yet, to the creation of an urgently needed Cave
Kataster for Montenegro and tioet protection of marine environment in general.

Figure 1. Area surveyed in 2013Area surveyed in 2014nd AiSaISUNGYCONNIZ00-



MATERIALS AND METHODS

Aim of our survey in 2015

In spring 2015, we surveyed the coastline of Montenegro from cape Voluica (Bar) to
cape neran (Ul cinj) I n order to complete th
(except for the Bay of Boka Kotorska) t. The data will be submitted to the Mirastry
Sustainable Development and Tourism, to the Agency of Environment and to Morsko Dobro
in the same format as the data of the previous surveys were submitted. Ourirstinasd
3 parts as follows:

(1) Survey of the marine caves along the part of thetlmoasof Montenegro not yet
surveyed: from cape Voluica (Bar) to cape
marine caves are considered holes more than 5 metres deep, situated under the sea
level or open to it, including partially submerged sea cakves the purpose of this
survey we entered all openings at the sea level by snorkelling.aMes tave been
checked for the presence of any protected species and for the presence of beaches in
the interior suitable as a terrestrial habitat for monk s€alsall registered caves the
following basic data were noted: Location hame, geographic Coordinates, Dimensions
(in meters), Exposition, morphological characteristics, Date of survey, and typical
Living organisms in the cave and in front of it. During thost processing of the
collected data all Locations are mapped by Quantum GIS software.

(2) Furthermore, we surveyed again 19 caves already known froprdlai®us surveys in
2013 and 2014 between cape Arza and cape \oluica for monk seal evidence, since
only regular surveys may yield significant results about the presence of this species.

(3) Last but not least, we continued the systematic registering of@gahunities along
the coastline since these data are necessary for the evaluation of the ecological state of
the water body (seawater quality) as requested by the EU Waterframe Directive. We
used the sealled CARLIT method for the evaluation of the seawajuality as we
did in 2014.

The surveys has been carried out by the saineady trainedteam members as in
September 2013 and in May 2014: we invited again experts with long experience on monk
seal conservation from abroad (Aliki Panou, NGO Arclagebk - environment and
development, Greece and Luigi Bundone, Archipelagos Italy) and one member of the local
NGO MedCEM (Dugan Varda, Mediterranean Cent e

in marine conservation. Additionally, for help in speleologn@d a s ur ement s we i nv
Pavilevil f r o Bio-spélemlogicab assotiatioN GfMontenegiidhe surveys
were carried out by Vesna Mal il and Brani

Biology, Kotor in May 2015 and in August 2015. Theld work was mainly carried out in
May, before the start of the high season, since tourism along the coastlines may drive away
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potentially present monk seals and algae communities are at an excellent state of development
after the winter. Because of somays with waves and difficulties to enter the caves safely in
May, some work was carried out in August.

1. Survey of the coast from cape Voluica to
potential habitats for monk seals

This part of the survey was done by snorkeling and caves were checked for beaches
in the interior and for the presence of protected species. For all registered caves the following
basic data were noted: Location name, geographic Coordinates, Dimef(isiometers
measuredy Leica DISTO DXT Exposition, morphological characteristics, Date of survey,
and typical Living organisms in the cave and in front of it. During the post processing of the
collected data all Locations were mapped by Quantum GIS seftwa

We would like to emphasize that, by national law on nature protection (Sl. list no.
51/08), speleological objects are naturally formed holes in the rock longer than 5m, where a
person can enter and their entrance is smaller than their length orldeptrecently issued
law on nature protection (Sl. list br. 62/13), no Dimensions for the definition of speleological
objects are given. However, and for the purpose of this study, we use here the first definition
as described above as we did alsountwo previous reports. Furthermore, it would be useful
for the future to select the final list of speleological objects of the present as also of the
previous study according to the definition given by the new regulation oGaWeKataster
(No. 09166/6) and adapt them to the format required by this regulation.

2. Potential monk seal habitat in the area surveyed in 2@035 (from cape Arza to cape
ner an)

During our survey, we carefully checked every cave with a beach inside, suitable as a resting
and reproduction site for the highly endangered Mediterranean monk seal. Additioreally, w
surveyed again the 19 caves already known as potential monk sealshabitla¢ area
between cape Arza and cape Voluica since only regular surveys may detectssadqr



3. Mapping of algae and evaluation of the ecological status of the sea water using the
CARLIT method

For the analysis of the ecological status, algal communities were mapped last year at
the sea level, and the EQ index was calculated almngdast from cape Arza to the island of
Stari Ulcinj. This was a first step in the evaluation of the sea water quality according to EU
Water Frame Directive and to the CARLIT method we used for this purpose . In 2015, we

mapped the algal layerintheremai ng area from the island of
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Figure 2 Area from cape Arza to the island of Stari Ulcinj (where mapping of algae was
carried out in 2014) and down to cape

The @artography of littoral rockygshore cormunities (CARLIT) is a European Union
Water Framework Directiveompliant monitoring method widely used in the Western
Mediterranean Sea. This nolestructive method is based on a visual observation of the type
and length ofthe coast occupied by rockshae communities in the uppsublittoral zone
(Ballesteros et al. 2007; Nikolil et al. 201

The CARLIT methodology in this study was applied according to the general
procedures elaborated by Ballesteros et al. (2007) and some slight modifications elaborated
by Nikolil et al. 2013 for the Adriatic Sea.



_ Z(li x SL;)
D i

EQ=ecological quality value of a coastline sector
[; =length of the coastline with the community category i
SL; = sensitivity level of the community category i

In Table 1. differentommunity types are showagcordingtoa fAsensi ti vity
(SL), ranging from 1 to 20. As proposedthe NorthWestern Mediterranean Sea CARLIT
table, the highest SL values were assigned to well develalged forests ofCystoseira,
intermediate vimes to degraded communities with photophilic turf algae and mussel beds,
whilst the lowest values were assigned to heavily degraded communities found in extremely
polluted areas, consisting mostly of green algae and/or cyanobacteria. The proposed list of
communities included the most comm@ystoseiraspecies which can be found in the upper
sublittoral in the Adriatic Sea. The most characteristic speci€ysfoseira amentaceaar.
spicata, which forms a visible belt in the uppsublittoral zone ofthe aeas which are
exposed. In order to simplify data collection and analysis, the abundance of its stands was
classified into three levels: continuous belt, abundant patches and rare scattered plants. A
lower SL value was assigned @ystoseira barbatabecase it is commonly observed in
slightly polluted zones across the studied area, as well @ydtwseira compressalready
known for higher toleration of pollution ( Ni

Table 1. Type of algal communities and sensitivity level

Type of algl community Sensitivity level
Trottoir Lithophyllum byssoides 20
Continuous belC. amentacea var. spicata 20
Abundant patches C. amentacea var. spicata 15
Rare scattered plants Gf amentacea var. spicat 10
Cystoseira compressa 12
Photophilicalgae 10
Corallina officinalis 8
Mytilus 6
Green algae 3
1

Cyanobacteria




The establishment and abundance of natural shallow water macroalgal communities is
known to be mainly determined by the geomorphology t he coastline (Er
Ballesteros, 1992) and such variability has to be taken into account in order to properly
highlight the effects of potential human impacts. Following the original CARLIT method
(Ballesteros et al., 2007), a set of geopmmiogic features potentially affecting the
distribution of macroalgal communities along the Adriatic coastline has been also taken into
account (Nikolil et al. 2013) . For the purp
morphology of the coast drthe coastline slope (Table 2). We also used reference values for
the central Adriatic Sea from the above mentioned scientific paper(Table 3).

Table2Cat e gceeroynmoitr phol ogi c factor o

Category: Geomorphology of the cooastling

Coast morphology | High coast
Low coast

Blocks

Coastline slope Horizontal (G3 0 U)
Subvertical (366 0 U)
Vertical (609 0 U)

Overhanging

Table 3. Reference area values

Geomorphological factors Ecological quality value (EQ)
High coast | Horizontal (3 0 U) 20

High coast | Subvertical (366 0 U 17,55

High coast | Vertical (609 0 U) 12,96

High coast | Overhanging 10

Low coast | Horizontal (03 0 U) 19,02

Low coast | Subvertical (366 0 U 17,72

Low coast | Vertical (609 0 U) 14,62

Low coast | Overhanging 9,66

Blocks 12,76




RESULTS

1. Survey of the coast from cape Voluica to cape Platamuni for mapping of marine caves
and potential habitats for monk seals

After the field work all data were organized in tables. LLocations were mapped in
Quantum GIS (Figure 3). Inthe surveyed areafoompe Vol ui ca to cape
33 caves and 3 more entrancepatentialcaves(altogether 36 caves]he great majority of
the caves found during this survey are located in the surrowswfingjcinj town towards the
south: 24 caves out of tatal of 36. The data for each Location are presenteal smgle,
separate table for each cave

Bar

Ulcinj

.°J~..

Figure 3. Cavesinthe surveyedatfea om cape Voetani ca t o

ne

cap



During thissurvey we also encountered several protected species, thus contributing to
the general knowledge of their distribution and underlining the ecological importance of this
area. Of all species found inside the caves or close to them we may underline the presence of
the following protected species:

(a) Algae and seagrasgsithophyllum byssoide§ystoseira amentacea, Cymodocea nodosa
(b) Molluscs:Lithophaga lithophaga
(c) Bats Miniopterus schreibersii

(d) The herons around cape Deran (photbg?us michahellis
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No. 1.

Locati on: N i

Foto: Vesna Mal il

Coordinates

N 42°02'20.83" E 19°08' 35.65"

Dimensions Wide 6m x high 4,6m x long 17m{yock and pebble beach 7m)
Exposition North-west

Morpho Wide entrance of the cave continues in directiorth-south. At the
characteristics end of the cave there are big rocks and a pebble beach.

Living organisms

It was not possible to observe organisms on rocky walls of the
because of many Posidonia dead leafs flgatim the water o1
deposited on the beach. However, we observed limpets on

walls and pigeons.

Notes

Very close to houses

Date of survey

12. 05. 2015.

In front of the cave

Rocky blocks, boulders, barren, so@erallina and limpets.
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No. 2.

Location: rt Meret

Foto: Vesna Malil

Foto: Luigi Bundone

Coordinates

N 42°01'40.48" E 19°08'42.19"

Dimensions Wide 3m x high 2m x long 10m (high inside 5m) (pebble beach
long)

Exposition Southwest

Morpho- After a fewmeters the cave is 1m (and less) wide and ends w

characteristics small beach.

Living organisms

Very scarce, almost nothing. On the walls above, pigeons.

Notes Strong smell of waste water
Date of survey 12. 05. 2015.
In front of the cave Barren
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No. 3.

Location: rt Komina

Foto: Vesna Malil

Coordinates

N 42°00' 35.75" E 19°08'53.11"

Dimensions Wide 2m x high 0,4m x long 6m
Exposition Southwest
Morpho- After the low entrance there is a small room.

characteristics

Living organisms

Patella sp.,incrusting algae

Notes

Date of survey

12. 05. 2015.

In front of the cave

Pebbles and barren
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No. 4.

Location: rt Kep

Foto: Vesna Malil

Coordinates

N 42° 58' 55.26" E 19°09'01.44"

Dimensions Wide 1,1m x high 1,4m x long 13(pebble beach is 3,3m long)
Exposition West

Morpho- One single room ending with a small beach.

characteristics

Living organisms

Scarce, incrusting algae, some limpets.

Notes

Date of survey

12. 05. 2015.

In front of the cave

Large barren and there are soBystoseira amentacea.
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No. 5.

Location: u. Valdanos 1

Foto: Vesna Malil

Coordinates

N 42°58'09.49" E 19°08' 39.62"

Dimensions Wide 4,2m x high 0,5m long 7m

Exposition West

Morpho- Small hallwith a siphon at the end. The siphon is probably not
characteristics long because waves were splashing.

Living organisms

Incrusting algae

Notes
Date of survey 12. 05. 2015.
In front of the cave Boulders
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No. 6.

Location: u. Valdanos 2

Foto: Vesna Malil

Coordinates

N 42°58'06.46" E 19°08'41.00"

Dimensions Wide 4m x high 2m x long 11m (rocky beach 1m long)
Exposition West

Morpho- Singel room ending with some emerging rocks and pebbles.
characteristics

Living organisms

Scarce, incrusting algae

Notes
Date of survey 12. 05. 2015.
In front of the cave Barren
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No. 7.

Location: u. Valdanos 3

Foto: Vesna Mal il

Fot o: Dugan Varda

Coordinates

N 42°57'50.01" E 19°09'10.11"

Dimensions Wide 4m x high 7m x long 17m (two pebbles beacHes,and 5m
long)

Exposition West

Morpho The first room is ending with a pebble beach 4m long. Close t

characteristics

ending of this first room there is a passage to the second, ro
room. In this, second room there is also a small pebble b&ac

long and there is an underwater passage to the open sea.

Living organisms

Incrusting algae, limpets, some sponges.

Notes

Very good location for monk seals.

Date of survey

12. 05. 2015.

In front of the cave

Cystoseira amentacen patchesActiniaequinaand barren.
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No. 8.

Location: u. Valdanos 4

Fot o: Dugan Varda

Coordinates

N 42°57'05.19" E 19° 09' 38.58"

Dimensions Wide 2,4m x high 3,6m x long 9,7m
Exposition North
Morpho At the entrance and in front of the cawrethe sea there are seve

characteristics

boulders. The single room has rocks above the sea on bot

sides.

Living organisms

Not observed

Notes

Date of survey

12. 05. 2015.

In front of the cave

Not observed
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No. 9.

Location: Valdanos 5

Foto: LuigiBundone

Coordinates

N 41°57'06.04" E 19°09' 33.76"

Dimensions Wide 1,8m x high 2,3m x long 11,5menjall pebble beach 6m long
Exposition North

Morpho- The cave room is ending in two parts with two small pel
characteristics beaches.

Living organisms

Incrusting algae, limpet®silinus turbinatus.

Notes

Good location for monk seals! Dynamite fishing!!

Date of survey

14. 05. 2015.

In front of the cave

Barren, Cystoseira amentacea, Cystoseira compressa, Ac
equina, Lithophyllunibyssoides.
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No. 10.

Fot o: Dugan Varda

Coordinates

N 41°57'06.98" E 19°09' 24.40"

Dimensions Wide 3,5m x high 3m x long 13rttiwo small pebble beachésn
and 7m long)

Exposition North

Morpho- On thebottom there are pebbles as well as on the small beach.

characteristics

Living organisms

Incrusting algae, limpets.

Notes

Good location for monk seals! Dynamite fishing!

Date of survey

14. 05. 2015.

In front of the cave

Pebbles, barreiystoseira amentace@ystoseira comperssa.
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No. 11.

Location: Golubinjska cave (rt Mendra)

Foto: Luigi Bundone

Coordinates

N 41° 56'42.40" E 19° 09' 24.45"

Dimensions Wide 7m x high 10m x long 20m

Exposition West

Morpho Large room, cave witlmany boulders in front of the entrance &
characteristics inside.

Living organisms

Incrusting algae

Notes

Date of survey

14. 05. 2015.

In front of the cave

Incrusting algae, limpetd,ithophyllum byssoides, Gastrocloniy
clavatum, Corallina elegans, Cystoseieananetacea, Cystoseil

compressa.
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No. 12.

Location: Opaljike

Foto: Dugan Varda

Coordinates

N 41°56' 12.60" E 19° 10' 25.59"

Dimensions Wide 2,5m x high 7m x long 10,4m

Exposition SouthWest

Morpho- Wide entrance and wide single room that continues towards th
characteristics hand direction. Close to the ending of this part there is a se

smaller entrance, mostly submerged.

Living organisms

Incrusting algae, limpets and barnacles. Other organisms cou

be dserved because of waves.

Notes

Date of survey

14. 05. 2015.

In front of the cave

Not observed
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No. 13.

Location: rt Kraljeve skalice 1

Foto: Vesna Mal il

Coordinates

N 41U 5506 14.0166 E 190 12

Dimensions Wide 2,9m x high 2,6m x long 57,4m
Exposition South
Morpho The first part of the cave is of larg dimensions while the secong

characteristics

is a narrow channel. At the end of the cave there is a beach o

mostly rocks.

Living organisms

Some sponges, barnaclégtinia equina manyPalaemon serratus

Notes

Marine litter in front and inside.

Date of survey

31. 08. 2015.

In front of the cave

Trottoir of red algae with many muddy particles on it.
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No. 14.

Location: rt Kraljeve skalice 2

Foto: Vesna Malil

Coordinates

N 41U 5506 010606 E 19U 126 1

Dimensions Wide 1,7m x high 6m x 65m (sandy beach is 6m long)
Exposition South
Morpho- The high opening is continuing into a singlenarrow channel.

characteristics

Living organisms

Few Actinia equina many Palaemon serratusparnacles, low

visibility.

Notes

Many marine litter items on the beach. Not good for seals with
a beaclwith litter.

Date of survey

31. 08. 2015.

In front of the cave

On the rocks red algae ahiva.
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No. 15.

Location: rt Kraljeve skalice 3

Foto:Vesna Mal i

Coordinates

N 41U 55615.6166 E 19U 126

Dimensions Wide 5m x high 7m x long 44,2m (pebble beach 8,4m long)
Exposition South
Morpho After a wide entrance, inside the came13m of cave length ther

characteristics

is a very narrow part, than the channel is few meters wide and

Living organisms

Few Actinia equina Actinia cari, barnacles, manyPalaemon

serratus.

Notes

Marine litter on the beach, few batisfront of the cave it seem

also as a place for dumping litter into the sea.

Date of survey

31. 08. 2015.

In front of the cave

Further from the entrance there are sd@wrallina elongataand
Cystoseira  compressa, Cystoseira  amentacea Mytillus

galoprovincialis, Lithophillum byssoides.
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No. 16, 17, 18.

Location: Pinjeg 1

Foto: Vesna Malil
Coordinates N 41U 5506 17.34060 E 19U 1
Dimensions
Exposition
Morpho-
characteristics

Living organisms

Notes

Of these three locations 2 are possibly caves but because (
heavily polluted water by the waste water discharge, the interi
these locations could not be surveyed .

Date of survey

31. 08. 2015.

In front of the cave

Ulvales
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No. 19.

Location: Pinjeg 2

Foto: Vesna Mali

Coordinates

N 41U 5506 13.82060 E 19U 12

Dimensions Wide 7m x high 2m x long 23,9m
Exposition South
Morpho- The wide opening is continuing with saall narrow channel. O

characteristics

the floor there is fine sand, while from the ceiling there is a f

water inflow.

Living organisms

Low visibility, some barnacle®alaemon serratusincrusting red

algae

Notes

Date of survey

31. 08. 2015.

In front of thecave

Ulvales, Cystoseira compresaymodocea nodosa.
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No. 20.

Location: Pinjeg 3

Foto: Vesna Mal il

Coordinates

N 41U 556 13.68660 E

19U

12

Dimensions Wide 1,8 x high 2m long 30,5m

Exposition South

Morpho The singlecave room is very narrow at the end.
characteristics

Living organisms

Palaemon serratudjarnacles, incrusting red algae.

Notes

Date of survey

31. 08. 2015.

In front of the cave

Cystoseira compressa, Ulvales
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No. 21.

Location: Pinjeg 4

Fot o: Vesna

Coordinates

N 41U 556 13.5166 E 19U 12

Dimensions Wide 3,4 x high 3,3m x long 37m (pebble beach 6,2m long)
Exposition Southi West

Morpho- This cave has twentrances. In one part there is a small pe
characteristics beach. A part of the bottom in the cave is sandy but most

consists of pebbles and rocks.

Living organisms

Scarce, dead seagrass, incrusting algae.

Notes

Just few marine litter items.

Date of survey

31. 08. 2015.

In front of the cave

Cystoseira compressa, Ulvales
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No. 22.

Location: Sumporhianj(eGe ns k a)
r

Foto: Vesna Malil

Coordinates

N 41U 556 09.2366 E 190 1

Dimensions Wide 1,5m x high 1,24 x long 42m (22wrrestrial part, rockand
pebble)

Exposition South

Morpho Someof the channeldeading to the interiorra connectedowards

characteristics the cave's interiaso that the cave has at leagrirances

Living organisms

Marine organisms scarce. On the sea floor sand with white sk
evident, probably because of sulphur. Many bats. Some spd

manyPalaemon serratus.

Notes

Strong Asul phur o smell

Date of survey

31. 08. 2015.

In front of the cave

Sand with white skimCystoseira compressa, Ulvales.
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No. 23.

Location: El Kaminovacave-Pi nj eg 6

Foto: Vesna Malil

Coordinates

N 41U 5506 06.6400 E 19U 12

Dimensions Wide 8m x high 2m x long 85m (sandy beach 12,5 and rocks 3,
Exposition South
Morpho- The cave has 2 entrances from the sea, but there are also h

characteristics

the ceiling on theerrestrialpart. Practically two big entrances &
continuing into the land and they are connected with 2 transy
smaller channels. There is a fresh water inflow and small cocle

formationson the cave walls.

Living organisms

Many bats. On the sea floor teeare some parts with white sar

Few pigeons.

Notes

Strong smell of sulphur. There is a legend of El Kamino who
entering the cave by boat close to Ulcinj and there is a legend
E I Kaminods treasur e. We put
wanted to make alive this legend and because of the lack ¢
contact with local people who might have provided the pote

local names for this and other caves.

Date of survey

31. 08. 2015.

In front of the cave

Cystoseira compressa, Ulvales.
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No. 24.

Location: NuBisjfegkda cave

Foto: Vesna Malil

Foto: Milog Pavilevil

Coordinates

N 41°54'04.06" E 19°12'56.27"

Dimensions Wide 1,5m x high 2,2m x long 25,3m (beach is 2,1m long)
Exposition South

Morpho- Single cave room, ending with a small pebble beach. On the
characteristics of the cave are pebbles and small boulders.

Living organisms

Incrusting algaeActinia equinaparnacles, limpets.

Notes

High anthropogenic impact (nudist beach).

Date of survey

14.05. D15.

In front of the cave

Cystoseira compressharnacles, limpets
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No. 25.

Location: Pinjeg 8

Foto: Milog Pavilievil

Coordinates

N 41°54'03.11" E 19°13'01.89"

Dimensions Wide 1,8m x high 0,8m x long 29m (beacttm long)

Exposition South

Morpho- Single room, ending in two parts. In the bigger part, at the
characteristics there is a beach full of remainings of seagi@gsodocea nodos:

Boulders are on the floor of the cave and close to the beach.

Living organisms

Scarce, incrusting algae.

Notes

Taken sample for Isopods.

Date of survey

14. 05. 2015.

In front of the cave

Not observed

54



50m

25

15

10

55



No. 26.

Location: +HfPapnyleeg c9av e

-

Foto: Vesna Malil

Coordinates

N 41°54'02.28" E 19° 13' 04.44"

Dimensions Wide 1,8m x high 5,4m x long 36m (beach 3,4m long)
Exposition Southeast

Morpho Single room, very narrow throughout the whole cave. It ends w
characteristics sandy (pebble) beach. Fresh water inflow is evident as well g

impact of the wind for calcifications on thallsi helictite

Living organisms

ScarceActinia equinaparnacles, limpetdJlva sp.

Notes

Many marine litter items specially different types of shoes

Date of survey

14. 05. 2015.

In front of the cave

Barnacles, limpets.
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No. 27.

Location: Pinjeg 10

Foto: Vesna Malil

Fot o: Dugan Varda

Coordinates

N 41°54'00.07" E 19° 13'09.84"

Dimensions Wide 2m x high 2,5m x long 19m (pebble beach 5m long)
Exposition Southwest
Morpho- After the wide opening, the cave room is simple and after 8i

characteristics

length there is a hole on the ceiling. On the end of the cave the

beach 5m long. On the floor there are boulders and pebbles.

Living organisms

Scarce, barnacles, limpesctinia equna, Ulva sp. is close to the
entrance together with some other small red algasilinus

turbinatus.

Notes

Beach in the cave is full of remainm@f seagrasCymodocesg
nodosaand many marine litter itemsSamples for Isopodsvere

taken

Date of survey

14. 05. 2015.

In front of the cave

Many big boulders,Cystoseira compressa, Ulva sfimpets,

barnacles.
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No. 28.

Location: Pinjeg 11

Foto: Vesna Malil

Coordinates

N 41°55'00.04" E 19°13'13.42"

Dimensions Wide 2,6m x high 2,7m x long 12(pebble beach 5,4m)
Exposition Southeast

Morpho- The slit is going more into the rock and continues as a cave.
characteristics to the end of the cave the single room is narrower. At the end ¢

cave there is beach withpebbles angand.

Living organisms

Scarce, incrusting algae, limpesctina equinaclose to entranc
someUlva, Osilinus turbinatusOn the beach remaining of seagr

Cymodocea nodosa.

Notes

Some marine litter.

Date of survey

14. 05. 2015.

In front of the cave

Scarce, on rocks son@ystoseira compressa, Ulva slimpets.
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No. 29.

Location: Pinjeg 12

Foto: Vesna Malil

Coordinates

N 41°54'56.99" E 19° 13'16.95"

Dimensions Wide 3,5m x high 2,2m x long 29m (pebble beach 3m)
Exposition Southwest

Morpho Single cave room, on the floor there are boulders and pebbls
characteristics front of the cave there are some bigger boulders, while on the ¢

cave there is a pebble beach.

Living organisms

Scarce, close to the entrance there are ddiveand red sciafilous
algae. Further inside the cave, there are incrusting algae, ver
sponges. On the beach there are remaining of sedgyassdoceg

nodosa.

Notes

Good habitat for monk seals. Small house above cave. Thel

some marine litter inde the cave.

Date of survey

14. 05. 2015.

In front of the cave

Sand between rocks and boulde@stoseira compressa, UN

lactuca,limpets.
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No. 30.

Location: Pinjeg 13

Foto: Vesna Malil

Coordinates

N 41°54'55.73" E 19° 13'20.82"

Dimensions Wide 1,6m x high 2,9m x long 12m (beach 1,6m long)
Exposition Southeast

Morpho- The narrow slit is continuing into a narrow cave. At the end the
characteristics small sandy beach.

Living organisms

Incrusting algaeActinia equinalimpets, barnacles.

Notes

Date of survey

13. 05. 2015.

In front of the cave

Cystoseira compressa, Feldmannia sp., Ulvarspssels.
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No. 31.

Location: Pinjeg 14

Foto: Vesna Malil

Coordinates

N 41°54'52.35" E 19°13'25.81"

Dimensions Wide 1,7m x high 1,6m x long 14m (sandy beach is 4m long)
Exposition Southeast

Morpho- At the beginning there is a small entrance and after a few m
characteristics there is a hole on the ceiling. The cave is simple and ends v

small beach (2 xr®) which has a 2m long very narrow part.

Living organisms

Actinia equina, Actinia carijmpets, barnacles, incrusting algae.

Notes

Date of survey

13. 05. 2015.

In front of the cave

Boulders and sandCystoseira compressajery few Cystoseira
amentacea Corallina elongata, Gastroclonium clavatur

Feldmannia sp.
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No. 32.

Location: Pinjeg 15

Foto: Vesna Malil

Coordinates

N 41°54'48.92" E 19° 13'33.22"

Dimensions Wide 2m x high 2m x long 6m (beach inside is 3m long)
Exposition South

Morpho Simple, small hole.

characteristics

Living organisms

Incrusting algae.

Notes

Date of survey

13. 05. 2015.

In front of the cave

Boulders and pebble€ystoseira compressa, Ulva sp.
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No. 33.

Location: Pinjeg 16

Foto: VesnaMa | i |

Coordinates

N 41° 54'47.40" E 19° 13' 36.55"

Dimensions Wide 1,2m x high 1,2m x long 36m (1m long beach)
Exposition South
Morpho- Narrow single, long room with two small holes on the roof clos

characteristics

the entrance. At the end tife cave there is a small pebble bee
1m long.

Living organisms

Incrusting algae, barnacles, limpets.

Notes

Marine litter on the end of cave. Several fossils of marine mollu

Date of survey

13. 05. 2015.

In front of the cave

Rocks with som&ystoseira barbata, Ulva spnd mussels.
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No. 34.

Location: Pinjeg 17

Foto: Vesna Malil

Coordinates

N 41°54'44.62" E 19° 13'40.15"

Dimensions Wide 1,3m x high 1,4m x 16m

Exposition South

Morpho- Narrow single room withinflow of fresh water from the wall
characteristics above the sea.

Living organisms

Incrusting algae, limpets, barnacld3alaemon serratus, Actini

equina, barnacles.

Notes

Some marine litter is on the end of cave.

Date of survey

13. 05. 2015.

In front of the cave

Cystoseira compressaussels, some algae.
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No. 35.

Location: Pinjeg 18

Foto: Vesna Malil

Coordinates

N 41°54'41.11" E 19°13'46.11"

Dimensions Wide 1,5m x high 3,7m x long 17m (rockpebble beach 3m long
Exposition South

Morpho- Single, narrow room with some cave rock formations, fresh w
characteristics inflow from the roof of the cave.

Living organisms

Scarce, incrusting algae.

Notes

Date of survey

13. 05. 2015.

In front of the cave

Cystoseira compresséew Cystoseira amentacemussels.
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No. 36.

Location: Pinjeg 19

Foto: Vesna Malil

Coordinates

N 41° 54' 34.65" E 19° 13' 53.54"

Dimensions Wide 0,5m x high 2m x long 6m

Exposition South

Morpho Single, narrow roomat thebeginning the roof is open over 8m.
characteristics

Living organisms

Incrusting algaeActinia equinapallanus.

Notes

Date of survey

13. 05. 2015.

In front of the cave

Cystoseira compressdew Cystoseira amentaceand some re(
algae.
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As we mentioned inpreviougports, here are more than one definitions for marine
caves and in some documents there is no precise definition. All these openings are mainly
created by the waves' force or by freshwater running into cracks and eroding the rock in
millions of years. Smetimes huge caves with stalactites and other beautiful cave rock
formations are created. All this is strongly depending on the geological characteristics.
Therefore, we addedhere the respective geological maps for the coast of Montenegro (Figure
5).

Tivatskli zaliv

K3 Banked and stratified limeston and dolomite

- Banked and massive limestone and dolomite

Layered limeston with charts

Figure 5. Geological map of the coast of Montenegro
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When we started our research in 2013, caves were considered as naturally formed
holes in the rock longer than 5 metres (where a person can enter) according to the national
Law on nature protection (Sl. list no. 51/08n the case of marine caves they dam
completely or just partially submerged. In the Law on nature protection issued in 2013, no
dimensions for the definition of speleological objects are given. In order to avoid confusion,
we carried out our survey using the same methodology as befwesk€tchesf the most
important caves surveyed during the first two years of the project are presented below along
with the caves's numbers, names, and the year of survey.
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Niska No. 9. 2013.
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Close to Plava gpilja No. 9. 2013

N

f 0 5 10 15 20 25 50m

L

81



Tijesna vala No. 19. 2013
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Oblatno No. 24. 2013.
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Bigova compéx No. 38. 2013.
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Rt Stolac 12. 2014
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Sapavica2 No. 8.2014.
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Gtrbine No. 4. 2014.
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Golo brdo No 2. 2014.
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2. Potential monk seal habitats in the area surveyed in 2013 -2015 (from
AAPA 1 OUA O0i AAPA MAOAT Q

One part of our project carried out over a period of three years (2013, 2014 and 2015)
concerned the survey of potential terrestrial habitats of the critically endangered
Mediterranean monk seaMonachus monachug.e. marine caves with a beach inside,
sutable for resting and reproduction of the species.

The presence of monk seals in Montenegro is certain until at least the 70's: the last
known seal was killed in the area of Herceg Novi in the Bay of Kotor in the early 70's (photos
archive MedCEM, Dusan &fda). Furthermore, one marine cave very close to Petrovac is
generally known as the "Seal Cave" ("Tuljanova pecina") indicating the former presence of
seals in the greater area. Since the incident of the killed seal in Herceg Novi however, no
further evigence of monk seal presence in Montenegro had been recorded during the last 4
decades.

Although we registered a number of caves potentially suitable for the species during
our surveys we did not find any evidence of its actual presence along the codstline o
Montenegro. In spite of this fact however, and in response to the broad publicity created
through several articles in the local media in each phase of the project and through repeated
direct contacts with fishermen and other local persons, we couldfydemumber of verified
seal sightings along Montenegrods coastline
temporal passage of the species: two witnesses responded directly in 2013 to the newspaper
Vijesti reporting seal sightings in the area o&dte (2004) and Sutomore (1998) respectively.
Furthermore, Brani sl av Lazarovi captain o
surveys and fisherman from Bigova, registered recent seal sightings by repeatedly discussing
the issue with friends and iglbours. According to those reports;pobably juvenile seal
was sighted twice in the Bay of Kotor in 2005: once near Sveti Stasije/Kotor and once
between Stoliv and Perast. One seal was sighted in 2008 along the peninsula of Donji Grbal;
and three mar sightings, most probably of one single seal, were reported in 2010 by three
different persons again along the peninsula of Donji Grbalj.

Dugan Varda, team member on behalf of the
had seen a seal a few dozens of nset# Sutomore beach along with several other local
people but was not sure about the year of the sighting (1996 or 1998). He reported that there
may be even a photograph of that seal and assured that he would try to find this evidence.
Later on, in morerniterviews, there were more sigig of thisi probably the sameseal in
the same area in 1996 any case, this fact supports the indication that a monk seal was
present in the area for at least one summer if not for more than one year.

It is also worthmentioning that one unverified sighting of a monk seal was reported in
the local news from the area off the Bay of Kotor on the 4th of September 2008.
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One seal sighting by Illija Bijelil, fishi
discussions with Aki Panou, team member (NGO Archipelagds environment and
development, Greece): one seal was sighted inside the Blue Cave (Plava Spilja) in 1985. This
record proves that the species was still present in the decade after the known killing of the so
calledi| ast seal 6 in Herceg Novi, at | east in t

The situation is rather unknown in the south of the country where our survey was
carried out only in 2015 and contacts with local people are rather scarce. However, a number
of marne caves suitable for monk seals were registered in this area as well. Furthermore, in a
short discussion, one local inhabitant in Bar reported to the team that he had seen a seal. He
promised to report further details. Later on, team member Dusan Vamiadcaut more
interviews and registered a sighting of a dalkck monk seal of over 2 metres in size in
Valdanos bay in the years after 2000.

From the above records we conclude that the species should not be considered as
definitely extinct in Montenegreven if its presence is recorded only temporarily, indicating
at least the transition of animals from neighbouring countries, southern Croatia in particular,
where monk seals are definitely present as indicated by the corpse of a dead seal found in
2008 n Lopud/Dubrovnik and several sightings in this area (Bundora 2013; Gomercic
et al.2011).

Furthermore we conclude that efforts for detecting monk seal sightings, carried out on
a more permanent basis through repeated publications in the localimegdding appeals for
the reporting of sightings and through permanent contacts and discussions with local people
with respect to this issue, especially fishermen, it will be possible to better cover the area by
potential observers and detect the pasteoh the presence of this endangered species in
Montenegro in more detail.

We should stress here the point that absence of seal sightings from some areas does
not necessarily imply the actual absence of the species itself: it may simply indicate the
absec e of sufficient moni t or i ngseat frdsencetinslaw As s
density areas is very cryptic and may result unrecorded in absence of scientific@urveybt i s
indicative of the situation described above that team member and fish&raarslav
Lazarevi i has never seen a monk seal i n the
present in the area.

As a general conclusion, we believe that the species reglarize the coastline of
Montenegro if adequate conservation measurelsiding the establishment of one or more
MPAs are implemented.

The information collected through interviews performed during the last 3 years are
presented below in the uniform questionnaire on monk seal observations.

92



Archipelugos

MEDITERRANEAN MONK SEAL

The No. 1 endangeraed marine mammal of Europe

By sharning your experiences you actively contribute to the conservation of the monk seal!
This infarmation is extremely valuable. Personal data will be treated confidentially.
Thank yvou very much for your cooperation!

MONK SEAL OBSERVATION DATA

Observer's name: lija Bijelié .. Address (optional): Mwo... ..

Occupation: fisherman / resident [ researcher [ tourist / sailor /1 Other o

Observer's position: land / vessel / aquaculture [ other/ specify: fishingboat...................coooooiiiinieiio .

Date of sighting: xx/xxM985 Time ...oe. Duration s Humber of animals: ... I,
Region's name: LUSHICE ({land, island, off share, &tc.)

Precise location or position: Blue Cave (Plava épilia] .... (cape, bay, beach) Closest townivillage: Bigova..........__.

AMIMAL No. 1 Photosivideos available? ... NO.. ... e (please send us a copy)

At sea: approximate distance from observer: ... From shore: ....... ©On land: inside cave Meach/rocky coasticther......
State and condition of the animal: normal !/ injured [ il [/ dead (corpse fresh / decaying) 7 unknown

Size class of the animal: uwpto 1,0m 1,5m 20m 2.5m 3.0m UNKMOWN

Colour: black ! brown [/ dark grey / light grey / beige [ whitish / unknown { other ... ..

Marks and description: spots / scars / patches / other ..

Behaviour. swimming / diving / foraging / feeding / resting ! sleeping / other. ..

ANIMAL No, 2 Photosivideos available? ... e (please send us a copy)
At sea approximate distance from observer: ... From shore: ... On land: inside cave Mbeach/rocky coastiother.... .

State and condition of the animal: normal ! injured ¢ il / dead (compse fresh [/ decaying) [ unknown

Size class of the animal:  uwpto 1,0m 1,5m 20m 2.5m 3.0m RIMKRIGMEN. oo e e ae e

Colour: black ! brown [/ dark grey / light grey / beige [ whitish / unknown 7 other.. ...
Marks and description: spots / scars [ patChes [ Other o e e e e e e e

Behaviour: swimming / diving [/ foraging / feeding / resting ! sleeping / other. e

REMARKS: He saw the head inside the cave when he went out for fishing from Dobra Luka..... ... ...

Registration. Date 10.05.2015, Muo & 13.05.2015, via mobile by Sandra Bijelic... Reagistered by Aliki Panou._.......

In case you observed more than fwo animals together, for more details, for seals-fisheries interaction
and for any other comments please use the space on the second page.

Archipelagos- environment and development * GR-281 00 Lourdata * Kefalonia
Athens: Strofiliou 26 * GR-14361 Kifissia rchi |

93



Archipelagos
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Data on seals - fisheries interaction:

Seal(s) at gear: YES/NO Damage: YES/NO /unknown Remarks: .................o.coooiiiiiiiiaane.n.
Type of gear: trammel nets / gill nets / bottom long lines / trawler / purse seines / other...............oooiivmiiineienn.

Fish eaten (species): ..
G ARG O - L O L S B s S L el

Please indicate detailed characteristics in the sketches by UNEP (size/colour/marks)

| A
& <38 -

F—ny 71

| / \ V2 A
N £ 1 el
/] 7 i =

| qu' gk e /— ~_|
If possible, please draw a map Space for data about more animals
of the sighting's location sighted together

Archipelagos- environment and development * GR-281 00 Lourdata * Kefalonia
Athens: Strofiliou 26 * GR-14561 Kifissia * e-mail: archipelagosgr@yahoo.gr
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