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ABSTRACT

This paper represents a comparative study on specmaposition, quantitative characteristics, sealseariations
and stability of macrozoobenthic populations betwdenufra and Radhima coasts in Vlora Bay. Samplfiag been
carried out during 2007 - 2009, focusing on theralifporal, mediolittoral and upper part of infiadiral. A total of
103 species has been found in both investigated. ditis worthy to note the presence of 33 endaugspecies in national
scale and 2 endangered species in regional daéteghaga lithophagandParacentrotus lividus The macrozoobenthic
community in the studied area has showed a lowligyalCharacteristics of macrozoobenthic populatian both sites are

mainly related to the macroalgal cover and sulestsgiology.
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INTRODUCTION

Studies on macrozoobenthos of Viora Bay are radbtivecent. The majority of existing publicationsldng to
the studies conducted in national scale in Albargkted to specific groups, among which theredata from Vlora Bay,
too. Relevant existing data are mainly on crustaseachinoderms and mollusks, reported in the patiins of Beqiraj,
2006; Kasemi & Beqiraj, 2006; Beqiraj & Kashta, Z0Mhora, 1978; Dhora & Gijiknuri, 1994 — 1995; Dhok
Salvini-Plawen, 1997; Dhora, 2000; Gjiknuri, 19791980; ShRMMNSh, 1997; Vaso, 1994. Some data orhhen
macrofauna associated to Posidonia oceanica meawfaive western part of Vlora Bay are also foundhi& publications
of (Beqiraj & Kashta 2007; Beqiraj et al. 2008).rydew publications have been directly focused cacrnzoobenthos
taxa of the Vlora Bay, as for the publications oollosks (Dhora, 1978) and for macrozoobenthos megd, published in
the last few years by (Kasemi & Beqgiraj 2006; Kasetral., 2008; Paneta et al., 2009; Maiorano ¢t26111; Fraschetti
et al., 2011).

The coastal area that includes the studied sitesepted in this paper, Jonufra and Radhima, repsesae of the
most sensitive areas of eastern side of Vlora Bag,of the largest and most important bays of Alparharacterized by a
high diversity of coastal microhabitats and intérgslandscape. On the other hand, this area tsasbaen under a high
human impact from urban and tourism developmeninduhe last 20 years. Therefore, studies and sssg of marine

and coastal biodiversity of this area are importarmtcological, environmental and socio-economjmeass.

In the present study assessments of macrozoobgmtipiglations have been made in species compositioh
guantitative characteristics in each sampling gitgeneral assessment of the stability of macroeatiic populations has

been made, based on the variations in species itigmoand quantitative characteristics.
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MATERIALS AND METHODS

Sampling has been carried out in April-May and ®eteNovember in 2006, 2007 and 2008 in two roclkgstal

areas, Jonufra and Radhima, in the eastern sidiod Bay (Figure 1).

Figure 1. Map of Vlora Bay with the Sampling Sites:1. Jonufra; 2. Radhima

For each site the sampling has been done aloran8dcts, distanced 100 m from each other, in tieetithal zone,
including supralittoral, mediolittoral and upperrpaf infralittoral. The samples were taken throwggandard methods for
benthic sampling in hard bottoms, within a framex30 cm, divided in 16 small squares, for the dit@tive assessment,
after the methods of of Schlieper (1976), Cattageal. (1978), and Drago et al. (1980). The nundiespecies and the
number of individuals for each species have beafuated within this standard frame, as well ascitver in percentage
for macroalgae and colonial forms of macroinverd#ds. In each period a total number of 54 sampes heen taken
(18 samples in each sampling period for each siteaptal number of 216 samples (2 sites x 18 sampl@ periods x
3 years) has been collected in total and analy3adiples have been conserved in formalin 4% andpoated to the
laboratory for species identifications and quatitimassessment. When possible, the species igatith and assessment
of its abundance and / or percentage have beenalotie field directly, in order to avoid removiofithe organisms form
their habitat. Species identifications has beenedop to the lowest possible taxa. In few casesidbatification has
remained in genera or family level. Taxonomic defeations have been based on Cossignani (1992jnatieChecklist
of European Marine Molluscs; D’Angello & Gargiul{@991); Fauchald (1977); Gianuzzi-Savelli et a@94, 1997, 1999,
2001, 2003); Millard (2001); Mojetta & Ghissoti @4); Pope & Goto (1991, 1993); Riedl (1991); Trair2004.

Some simple quantitative assessments have been ihhds been evaluated: density (d) of each specieach
sample; average density of each species in eaeh iver in percentage (for the macroalgae andnaldorms of
mollusks); constancy (K) of each species in eateh sbnstancy of all species in all sites (Peja5)9Based on the values
of constancy the species have been classifiedbastant (K > 50%); associated (259K < 50%); occasional (K < 25%).

The constancy has been calculated after the forriutaa / p * 100
Where: K — constancy; a — number of samples whejieem species is present; p — total number of $asnp

Seasonal variations and stability of macrozoobentwmnmunity have been analyzed, based on the dfiffes in

species number, density/cover and constancy betaessons and sites.
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RESULTS AND DISCUSSIONS

In the macrozoobenthic samples of Jonufra and Raalha total of 103 species has been found, of which
67 species of Mollusca, 18 species of Crustacespge8ies of Annelida, 8 species of Echinodermatpeties of Cnidaria,

2 species of Tunicata and 1 specie of Plathyheés(tite list of recorded species is presented in theeX).
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Figure 2: Frequency of Macrozoobenthic Groups Accating to Species Composition for Each Site
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Figure 3: Frequency of the Density of Mollusk Famiks in Each Site: a) Jonufra; b) Radhima

80 species of benthic macroinvertebrates have mmded in Jonufra and 76 species in Radhima.résepted
in the Figure 2, gastropod mollusks predominatespecies number in both sites, respectively 53.8%oinufra and
51.4% in Radhima. A considerable number of spetias also been recorded for bivalve mollusks, adsedind
echinoderms. For gastropod mollusks, as the pna@mt group in species number and abundancey¢hedncy of the
families density has been analyzed for each siteshawn in the Figure 3. The highest frequencyhefdensity has been
recorded for the trochid gastropods (Trochidaeh &i6.4% in Jonufra and 32.7% in Radhima (FigureA33onsiderable
density has also been recorded for rissoids (Rlsg)j buccinids (Buccinidae), muricids (Muricidae)d patellidae in
Jonufra and arcids (Arcidae), mytilids (Mytilidaa)Radhima. Based on the collected data, some casopa between the

biocenosis of the two sites have been done in Hpeds of species composition and quantitative aciaristics of

macrozoobenthic populations.

26 species recorded in Jonufra were not found idhiRaa (see the Annex). In this site the averagalagver
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was 99.3% in spring season and 70% in autumn. Bmsity and constancy of benthic macroinvertebratese low.
The highest density has been recorded Ruatella caerulea Gibbula divaricaf Monodonta turbinatusand
Pisidia longicornis while the lowest forPatella rustica Tricolia pullus Pollia scacchiana Crassostrea gigasand

Asterina gibbosa

The highest constancy has been recordedPfatella caerulea Gibbula divaricata Monodonta articulates
Mytilus galloprovincialisandPisidia longicornis while the lowest foPatella rustica Diodora graeca, Gibbula richardi,

Pollia scacchianaStriarca lactealand Acanthonyx lunulatus.

26 species recorded in Radhima were absent in boigsde the Annex). The average algal cover was i88%
spring season and 35% in autumn. The density anstamocy of benthic macroinvertebrates were low. Aigaest density
has been recorded foPatella caerulea, Gibbula divaricat, Monodonta liratus, Gammarus aequicaudand
Maera inaequipeswhile the lowest foPatella ulyssiponensis, Gibbula umbilicaris, Aivamimex, Conus mediterraneus,
Barbatia barbataandLigia oceanica The highest constancy has been recordedPétella caerulea, Gibbula divaricata
and Mytilus galloprovincialis while the lowest forClanculus corallinus, Gibbula adansoniAlvania cimexand

Euthria cornea

In the studied area it's worthy to note the preseh@ndangered species in regional scale (Lithaphtgphaga
and Paracentrotus lividus), as well as 33 endadgapecies in national scale. Referring to thedighreatened species of
fauna of Albania (MEFWA 2007), 24 species that wienend in Jonufra and 24 species found in Radhimaltaeatened
species in national scale, as shown here in thewirlg (the threatening status is defined after2081 IUCN Red List

Categories and Criteria version 3.Attp://www.iucnredlist.org/technical-documents/cgiges-and-criterip

Table 1: Percentage of Species According to Cons@anValues

| | Jonufra | Radhima
Gastropoda
Patella caerulegLinnaeus, 1758) VU Alg + +
Patella rusticalinnaeus, 1758 VU Alg +
Patella ulyssiponensis Gmelin, 1791 VU Alc + +
Osilinus (Monodonta) turbinatus (Born, 1778) VU APb + +
Diodora graecaLinnaeus, 1758) VU A2b + +
Stramonita haemastorfainnaeus, 1767) VU D2 +
Bittium reticulatum(da Costa, 1778) VU D2 + +
Tricolia pullus(Linnaeus, 1758) VU D2 +
Jujubinus exasperaty®ennant, 1777) LR1c +
Gibbula adriatica(Philippi 1844) LR nt +
Gibbula divaricata(Linnaeus, 1758 ) LR nt +
Osilinus (Monodonta) articulatu@ amarck 1822)| LR nt + +
Gibbula ardengSalis 1793) LR nt +
Fasciolaria lignaria(Linnaeus, 1758) Murex) LR nt +
Ocinebrina edwardsi{Payraudeau, 1826) LR nt +
Vexillum ebenufl amarck, 1811) LR nt +
Muricopsis cristataBrocchi, 1814) LR nt +
Alvania lineata(Risso, 1826) DD + +
Pollia d’orbignyi (Payraudeau, 1826) DD +
Nassarius incrassatustréom 1768) DD + +
Serpulorbis arenariuglinnaeus, 1767) DD +
Bivalvia
Lithophaga lithophagdLinnaeus, 1758) | VUAIlg + +
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Table 1: Contd.,

Mytilus galloprovincialisLamarck 1819 VU Alc + +
Barbatia barbata(Linné 1758) LR nt + +
Spondylus gaederoplisnné 1758 LR nt +
Ostrea edulis Linnd758 LR nt + +
Chama gryphoidef_innaeus, 1758) DD +
Echinodermata
Paracentrotus lividugLamarck, 1816) LR/cd + +
Asterina gibbosdPennant, 1777) LR/cd + +
Arbacia lixula(Linnaeus, 1758) LR/cd + +
Holothuria tubulosaGmelin, 1790 LR/cd +
Crustacea
Dromia personatdLinnaeus, 1758) LR 1c +
Eriphia verrucosaForskal, 1775) LR nt +
Table 2
Jonufra Radhima
Spring | Autumn | Spring | Autumn

Constant species 7.79 16% 10.3% 1.5%

Accompanying species  10.8% 22% 20.7% 15.4%

Occasional species 81.5% 62% 69% 83.1%

As shown in Table 1, the small percentage of conispecies and the high percentage of occasiomaiespin
both sites, especially in autumn season, is ancatdi for the low stability of macrozoobenthic ptgtions

(according to Blanc et al., 1976; Schlieper, 1976).

Recorded differences in species composition anshddnce of populations between Jonufra and Radhites s
may be related, first of all, to the differenceslgal cover, as mentioned above. Most of bentlacnainvertebrates in the
intertidal area use the macroalgal cover for shafjeand food (Riedle, 1991). Another possible ogafor the recorded
differences between the two sites might be thesdifice in substrate type. Natural rocks and stpredominate in the
substrate of Jonufra, while in Radhima the hardssate is mainly artificial, consisting in concrditocks and stones
thrown by human for protection of the coast froroséwn. There are no evident differences betweentwioesites as
regards to the exposal of the coast that may affiecirozoobenthic populations. However, more detaiied longer term
studies of the area are needed for more completedlkdge of the state of macrozoobenthos, alsadmty analysis of

water quality and assessment of environmental itipagach area.

CONCLUSIONS

Macrozoobenthos of shallow rocky coasts of Jonaifith Radhima has a relatively high species richardsa low
density. Among benthic macroinvertebrates, thergpstli mollusks predominate in species richness amthdance,
especially trochids. Their predominance may betedldo the considerable macroalgal cover. The studrea seems to
have a regional and national importance as redartise present species of benthic macroinverteprati#h endangered
species in regional and national level. The stybdf macrozoobenthic community in general for stedied area can be
considered as low. Despite the higher number ofispethe low stability of macrozoobenthic commyrshows that a
significant part of species are occasional and #reynot able to establish their populations instielied area. The species
richness, quantitative characteristics of the pafah and stability of macrozoobenthic community Janufra and

Radhima coasts seem to be related to the macraaigal and the typology of substrate.
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APPENDICES

Annex

List of species recorded in both sampling sitebe(presence of the species has been marked wistgtmé+" ;)

Table 3
Jonufra Radhima

Cnidaria Spring | Fall | Spring | Fall
1 | Anemonia sulcatéPennant, 1777) + +
2 | Actinia equinaLinnaeus, 1758) +
3 | Aulactinia verrucosgPennant, 1777) +
4 | Balanophyllia europae&Risso, 1826) + +

Polyplacophora
5 | Chiton olivaceugSpengler, 1797) + + +
6 | Acanthochitona fascicularif.innaeus, 1767) +
Gastropoda

7 | Patella caerulegLinnaeus, 1758) + + + +
8 | Patella rustica Linnaeus, 1758 +
9 | Patella ulyssiponensi@melin, 1791 + + +
10 | Cellana rota(Gmelin 1791) +
11 | lothia fulva(Muller O.F. 1776) +
12 | Diodora graecaLinnaeus, 1758) + +
13 | Clanculus corallinugGmelin, 1791) +
14 | Clanculus cruciatugLinnaeus, 1758) +
15 | Jujubinus exasperaty®ennant, 1777) +
16 | Gibbula adansoni{Payraudeau 1826) + +
17 | Gibbula adriatica(Philippi 1844) + +
18 | Gibbula albida(Gmelin 1791) + +
19 | Gibbula ardens (Salis 1793) +
20 | Gibbula divaricata(Linnaeus, 1758) + + + +
21 | Gibbula leucophaeéPhilippi, 1836) + +
22 | Gibbula racketti{Payraudeau, 1826) + +
23 | Gibbula rarilineata(Michaud, 1829) + + + +
24 | Gibbula turbinoidegDeshayes, 1835) +
25 | Gibbula umbilicaris(Linnaeus, 1758) + + +
26 | Gibbula varia (innaeus, 1758) + + +
27 | Phorcus (Gibbula) richard{Payraudeau, 1826) +
28 | Phorcus (Mondonta) mutabil{®hilippi, 1846) + + + +
29 | Osilinus (Monodonta) articulatud amarck 1822) + + +
30 | Osilinus (Monodonta) turbinatu®orn, 1778) + + + +
31 | Osilinus (Monodonta) lineatusla Costa, 1778) + +
32 | Tricolia pullus(Linnaeus, 1758) +
33 | Bittium reticulatum(da Costa, 1778) + + + +
34 | Cerithium vulgatunBruguiere, 1792 + +
35 | Melarhaphe (Littorina) neritoidef_innaeus,1758) + +
36 | Alvania cimexXLinnaeus, 1758) + +
37 | Alvania lineata(Risso, 1826) + + +
38 | Alvania reticulata(Montagu, 1808) +
39 | Alvania lacteaMichaud, 1830) +
40 | Rissoa similigScacchi, 1836) +
41 | Rissoa violace®esmarest 1814 + +
42 | Hexaplex trunculugl innaeus, 1758) + +
43 | Ocinebrina hispiduldPallary 1904 +
44 | Muricopsis cristata(Brocchi, 1814) + +
45 | Stramonita haemaston{&innaeus, 1767) +

Articles can be sent teeditor@impactjournals.us




| Comparative Study on Macrozoobenthos between Jonurand Radhima Coast (Vlora Bay, Albania)

185 |

Table 3: Contd.,

46 | Vexillum ebenufl_amarck, 1811) +
47 | Euthria corneaLinnaeus, 1758) +
48 | Pisania striata(Gmelin, 1791) + + +
49 | Pollia dorbignyi(Payraudeau, 1826) +
50 | Nassarius incrassatus$tréom 1768) + +
51 | Nassarius limgDillwyn, 1817) +
52 | Fussinus pulchellugPhilippi, 1844) +
53 | Columbella rusticgLinnaeus, 1758) + + +
54 | Mangiliella sandrii(Brusina, 1865) +
55 | Fasciolaria lignaria((Linnaeus, 1758): Murex) +
56 | Conus mediterraneu$iwass in Bruguiére, 1792) + +
57 | Vermetus triquetruBivona Ant. 1832
58 | Vermetus sp + + +
59 | Serpulorbis arenariug¢lLinnaeus, 1767) +
60 | Odostomia conoidegBrocchi, 1814) +
Bivalvia
61 | Arca noedalLinnaeus, 1767) +
62 | Barbatia barbataLinné 1758) +
63 | Striarca lacteaLinné 1758) + +
64 | Mytilus galloprovincialisLamarck 1819 + + +
65 | Lithophaga lithophagdLinnaeus, 1758) + +
66 | Spondylus gaederopliinné 1758 +
67 | Anomia ephippiunhinnaeus, 1758 + + +
68 | Ostrea edulid.inné 1758 + +
69 | Chama gryphoidef_innaeus, 1758) +
70 | Papillicardium papillasun{Poli, 1795) +
71 | Crassostrea gigaélThunberg 1793 ) +
Annelida
72 | Hediste (Nereis) diversicoldO.F. Muller, 1776) + +
73 | Perinereis cultrifera(Grube, 1840)
74 | Serpulidae + + +
Crustacea
75 | Acanthonyx lunulatugRisso, 1816) + +
76 | Eriphia verrucosaForskal, 1775) +
77 | Pachygrapsus marmorat(Babricius, 1787) + + +
78 | Pisidia longicornis(Linnaeus, 1767) + +
79 | Porcellana platychele@Pennant, 1777) + + +
80 | Lophozozymus(Xantho) incis{k$. M. Edwards, 1834) + +
81 | Xantho poresséOlivi, 1792) + +
82 | Paguridae + +
83 | Palaemonidae
84 | Dromia personatdLinnaeus, 1758) +
85 | Ebalia sp +
86 | Chthamalus depressi(Boli, 1795) + + +
87 | Chthamalus stellatu@oli, 1795) +
88 | Sphaeroma serratuiffrabricius, 1787) +
89 | Ligia oceanicaFabricius, 1798 +
90 | Gammarus aequicauddartynov, 1931) + +
91 | Gammarus sp. + +
92 | Maera inaequipeg$Costa, 1857) + +
Tunicata
93 | Ascidia virginea Miiller, 1776
94 | Botryllus schlosseri (Pallas, 1766)
Plathyhelmintes
95 | Bryozoa +
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Table 3: Contd.,

Echinodermata

96 | Asterina gibbosdPennant, 1777) + +
97 | Coscinasterias tenuispindamarck, 1816) +
98 | Arbacia lixula(Linnaeus, 1758) + + + +
99 | Paracentrotus lividugLamarck, 1816) + + +
100 | Amphiura filiformis(O.F. Miiller, 1776) +

101 | Ophiothrix fragilis(Abildgaard, 1789) + +

102 | Ophiothrix quinquemaculatBelle Chiaje, 1829 +
103 | Holothuria tubulosaGmelin, 1790 +
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