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Annex I 
 

 

Table A1.1. Input data (before balancing) with the species included, main assumptions and references. 
 

1. Dolphins value source additional notes 

B 0.0063 t km-2 
Bearzi and Fortuna, 2006, 
Giovanni Bearzi (Thetys 

Research Institute) Pers. Comm. 

Species: Tursiops truncatus. Sum of the mean number of individuals in the 
Gulf of Trieste (Bearzi and Fortuna, 2006), Croatian area  and western 
Northern Adriatic Sea area (Giovanni Bearzi, Pers. Comm.), weighting 
on surfaces. Data transformed using a mean individual weight of 0.24 t 

(Giovanni Bearzi, Pers. Comm.) 

P/B 0.0537 y-1 Fortuna, 2006  

Q/B 14.000 y-1 Innes et al., 1987; Trites et al., 
1997 

Value for Odontoceti (Innes et al., 1987), corrected like in Trites et al. 
(1997). Values reported by Kastelein et al. (2002) for T. truncatus in 

captivity are similar. 

GS 0.200 Coll et al., 2006  

DC Table 2 

Giovanni Bearzi (Thetys 
Research Institute) Pers. Comm.; 
Agazzi and Bearzi, 2005; Blanco 

et al., 2001; Fortuna, 2006 

Qualitative diet for Croatian and west Northern Adriatic Sea areas 
(Giovanni Bearzi (Thetys Research Institute) Pers. Comm.) then 

weighted on the relative abundance of preyed species and corrected 
using other sources 

2. Seabirds value source additional notes 

B 0.0106 t km-2 

Matteo Griggio (Dept. Of 
Biology, University of Padova) 
and Lorenzo Serra (Ist. Naz. 

Fauna Selvatica) Pers. Comm. 

Species: Calonectris diomedea, Larus canus, Larus melanocephalus, Larus 
michaellis, Larus ridibundus, Phalacrocorax aristotelis, Phalacrocorax carbo, 
Podiceps cristatus, Podiceps nigricollis, Puffinus yelkouan. For each species, 

number of individuals in Italian and Croatian areas, multiplied for mean 
individual body weight. 

P/B 4.610 y-1  

Q/B 69.340 y-1 
57.3% of the produced detritus is exported. It is the same percentage of 

diet based on imports and it was assumed to be proportional to the 
time passed outside the ecosystem. 

GS 0.125 

Coll et al., 2007 

 

DC Table 2 

Matteo Griggio (Dept. Of 
Biology, University of Padova) 
and Lorenzo Serra (Ist. Naz. 

Fauna Selvatica) Pers. Comm.; 
Coll et al., 2007 

Import represents feeding on land or absence from the modelled area 
for a period of the year (weighted on biomass of different species) 

3. Sharks value source additional notes 

B 0.0110 t km-2 

Unpublished MEDITS trawl 
surveys data (1996-1998) from 

prof. C. Piccinetti (BES, 
University of Bologna) 

Species: Mustelus asterias, Mustelus mustelus, Scyliorhinus canicula, Scyliorhinus 
stellaris, Squalus acanthias, Squalus blainville. Trawl surveys. 

P/B 0.400 y-1 

Z=M+F. M from eq. B3 in “Empirical models for the estimation of 
production, P/B, mortality, and other parameters”, version 4-04 may 

2004, downloaded from http://freenet-
homepage.de/virtualhandbook/; see also Pauly (1980) and Brey (1999). 

Resulting M then divided by 2, because it is probably overestimated 
(Rodriguez-Cabello and Sanchez, 2005). F=Y/B. Results integrated 

using Beverton and Holt equation for total mortality of fishes growing 
according to the Von Bertalanffy growth function (see Christensen et 

al. (2005), p. 28), applied to data from Visentin (2007) on the lengths of 
the sharks found in Chioggia fish market. 

Q/B 3.077 y-1 

Dulcic and Kraljevic, 1997; Filiz 
and Mater, 2002; Froese and 
Pauly, 2007; Zupanovic, 1961 

Empirical eq. 19 in Christensen et al. (2005) 

GS 0.150 Coll et al., 2007; Link et al., 2006  

DC Table 2 Cortés, 1999; Froese and Pauly, 
2007  
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4. Rays value source additional notes 

B 0.00492 t km-2 

Unpublished MEDITS trawl 
surveys data (1996-1998) from 

prof. C. Piccinetti (BES, 
University of Bologna) 

Species: Dasyatis centroura, Dasyatis pastinaca, Myliobatis aquila, Raja asterias, 
Raja clavata, Raja miraletus, Raja montagui, Torpedo marmorata, Torpedo 

torpedo. Trawl surveys. 

P/B 0.724 y-1 

Z=M+F. M from eq. B3 in “Empirical models for the estimation of 
production, P/B, mortality, and other parameters”, version 4-04 may 

2004, downloaded from http://freenet-
homepage.de/virtualhandbook/; see also Pauly (1980) and Brey (1999). 

Resulting M then divided by 2, because it is probably overestimated 
(Rodriguez-Cabello and Sanchez, 2005). F=Y/B. 

Q/B 4.137 y-1 

Abdel Aziz, 1992; Filiz and Bilge, 
2004; Froese and Pauly, 2007; 

SIBM, 2006; Ungaro, 2001 

Empirical eq. 19 in Christensen et al. (2005) 

GS 0.150 Coll et al., 2007; Link et al., 2006  

DC Table 2 
Froese and Pauly, 2007; Ismen, 
2003; Stergiou and Karpouzi, 

2002; Vannucci, 2005  
 

5. European hake value source additional notes 

B 0.0277 t km-2 

Unpublished MEDITS trawl 
surveys data (1996-1998) from 

prof. C. Piccinetti (BES, 
University of Bologna) 

Species: Merluccius merluccius. Trawl surveys. 

P/B 1.180 y-1 
FAO Adriamed-Merluccius 

merluccius, 2006; Ungaro et al., 
2001 

Z=M+F. M from eq. B3 in “Empirical models for the estimation of 
production, P/B, mortality, and other parameters”, version 4-04 may 

2004, downloaded from http://freenet-
homepage.de/virtualhandbook/; see also Pauly (1980) and Brey (1999). 

F from FAO Adriamed-Merluccius merluccius (2006) 

Q/B 4.120 y-1 
FAO Adriamed-Merluccius 

merluccius, 2006; Froese and 
Pauly, 2007; Ungaro et al., 2001 

Empirical eq. 19 in Christensen et al. (2005) 

GS 0.150 Coll et al., 2007; Link et al., 2006  

DC Table 2 

Carpentieri et al., 2005; FAO 
Adriamed-Merluccius merluccius, 

2006; Stergiou and Karpouzi, 
2002; Ungaro et al., 2001  

 

6. Zoobenthivorous fish - 
hard bottom 

value source additional notes 

B 0.0790 t km-2 

Unpublished MEDITS trawl 
surveys data (1996-1998) from 

prof. C. Piccinetti (BES, 
University of Bologna). Visual 

census data: Orlado Bonaca and 
Lipej, 2005; Mazzoldi, 

unpublished data 

Species: Diplodus puntazzo, Diplodus sargus, Diplodus vulgaris, Gaidropsarus 
mediterraneus, Gobius bucchichi, Gobius cobitis, Gobius cruentatus, Gobius 

paganellus, Labrus merula, Mullus surmuletus, Sciaena umbra, Scorpaena notata, 
Scorpaena porcus, Serranus scriba, Symphodus cinereus, Symphodus melops, 

Symphodus ocellatus, Symphodus roissali, Symphodus rostratus, Symphodus tinca. 
Trawl surveys and visual census (using mean species weight and 

assuming habit area in Eastern Adriatic from 0 to 100 m distance from 
coast = 437 km2). 
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P/B 0.888 y-1 

Z=M+F. M and F calculated (M from eq. B3 in “Empirical models for 
the estimation of production, P/B, mortality, and other parameters”, 

version 4-04 may 2004, downloaded from http://freenet-
homepage.de/virtualhandbook/ - see also Pauly (1980) and Brey 

(1999); F=Y/B). 

Q/B 6.408 y-1 

Andaloro, 1981; Azevedo and 
Simas, 2000; Dulcic and 

Kraljevic, 1997; Froese and 
Pauly, 2007; Gordoa and Molí, 

1997; Gordoa et al., 2000; 
Moutopoulos and Stergiou, 2002; 
Pallaoro and Jardas, 2003; Pauly, 
1978; Pauly et al. 1998; Siblot-
Bouteflika, 1976; Stergiou and 

Moutopoulos, 2001; Valle et al., 
2003; Zorica et al., 2005; Zorica 

et al., 2006 

Empirical eq. 17 and 19 in Christensen et al. (2005). 

GS 0.300 Coll et al., 2007; Link et al., 2006  

DC Table 2 

Arculeo et al., 1993; Azevedo and 
Simas, 2000; Bell and Harmelin-

Vivien, 1983; Costa, 1988; 
Dulcic, 1999; Froese and Pauly, 

2007; Harmelin-Vivien et al., 
1989; Khoury, 1984; Pallaoro and 

Jardas, 1990; Pinnegar and 
Polunin, 2000; Sala and 

Ballesteros, 1997; Stergiou and 
Karpouzi, 2002 

 

7. Zoobenthivorous fish - 
soft bottom 

value source additional notes 

B 0.0940 t km-2 

Unpublished MEDITS trawl 
surveys data (1996-1998) from 

prof. C. Piccinetti (BES, 
University of Bologna) 

Species: Blennius ocellaris, Callionymus lyra, Callionymus maculatus, 
Callionymus phaeton, Callionymus risso, Chelidonichthys lucernus, Deltentosteus 
quadrimaculatus, Dicentrarchus labrax, Diplodus annularis, Eutrigla gurnardus, 

Gobius niger, Lepidotrigla cavillone, Lepidotrigla dieuzeidei, Lithognathus 
mormyrus, Merlangius merlangus, Mullus barbatus, Pagellus acarne, Pagellus 

erythrinus, Pagrus pagrus, Pomatoschistus marmoratus, Pomatoschistus minutus, 
Pomatoschistus norvegicus, Serranus hepatus, Sparus aurata, Trigla lyra, 

Trigloporus lastoviza, Umbrina cirrosa. Trawl surveys. 

P/B 1.002 y-1 

Andaloro, 1983; Baron, 1985; 
Bolje, 1992; Campillo, 1992; 

Dulcic and Kraljevic, 1997; Fabi 
and Giannetti, 1985; FAO 

Adriamed-Merlangius merlangus, 
2006; FAO-Adriamed Mullus 

barbatus, 2006; FAO-Adriamed 
Pagellus erythrinus, 2006; Fonds, 

1973; Froese and Pauly, 2007; 
Giovanardi and Rizzoli, 1984; 

Gordoa and Molí, 1997; Ismen et 
al., 2004; Kallianiotis et al., 2005; 

Z=M+F or directly from reference. M and F calculated (M from eq. B3 
in “Empirical models for the estimation of production, P/B, mortality, 

and other parameters”, version 4-04 may 2004, downloaded from 
http://freenet-homepage.de/virtualhandbook/ - see also Pauly (1980) 

and Brey (1999); F=Y/B) or directly from reference. 
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Q/B 6.306 y-1 

Kraljevic et al., 1996; 
Labropoulou et al., 1998; Matic-
Skoko et al., 2004; Merella et al., 
1997; Pauly et al., 1998; Piccinetti 

and Jukic, 1988; Stergiou et al., 
1997; Valle et al., 2003; Vrgoc, 

2000 

Empirical eq. 17 and 19 in Christensen et al. (2005). 

GS 0.300 Coll et al., 2007; Link et al., 2006  

DC Table 2 

Artuz, 2005; Bell and Harmelin-
Vivien, 1983; FAO-Adriamed 
Mullus barbatus, 2006; FAO 

Adriamed–Pagellus erythrinus, 
2006; Froese and Pauly, 2007; 

Froglia, 1988; Labropoulou and 
Eleftheriou, 1997; Labropoulou 
and Machias, 1998; Labropoulou 
and Markakis, 1998; Labropoulou 

et al., 1998; Moreno-Amich, 
1994; Olaso and Rodriguez-

Marin, 1995; Papaconstantinou et 
al., 1989; Pinnegar and Polunin, 
2000; Rijavec and Lupanovic, 
1965; Stergiou and Karpouzi, 

2002 

Diets of C. lucernus, M. merlangus and M. barbatus were integrated with 
unpublished data made available by prof. C. Piccinetti (BES, University 

of Bologna) 

8. Mackerel value source additional notes 

B 1.330 t km-2 

Azzali et al., 2002; unpublished 
MEDITS trawl surveys data 
(1996-1998) from prof. C. 

Piccinetti (BES, University of 
Bologna) 

Species: Scomber scombrus, Scomber japonicus. Acoustic surveys gave total 
biomass for both species together. Relative abundance of species from 

trawl surveys. 

P/B 0.620 y-1 

Z=M+F. M and F calculated (M from eq. B3 in “Empirical models for 
the estimation of production, P/B, mortality, and other parameters”, 

version 4-04 may 2004, downloaded from http://freenet-
homepage.de/virtualhandbook/ - see also Pauly (1980) and Brey 

(1999); F=Y/B). 

Q/B 6.506 y-1 

Froese and Pauly; 2007; Sinovcic, 
2001 

Empirical eq. 19 in Christensen et al. (2005) 

GS 0.150 Link et al., 2006  

DC Table 2 
Cabral and Murta, 2002; Froese 

and Pauly, 2007; Santic et al., 
2004  

 

9. Horse mackerel value source additional notes 
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B 1.280 t km-2 

Azzali et al., 2002; unpublished 
MEDITS trawl surveys data 
(1996-1998) from prof. C. 

Piccinetti (BES, University of 
Bologna) 

Species: Trachurus mediterraneus, Trachurus trachurus. Acoustic surveys gave 
total biomass for both species together. Relative abundance of species 

from trawl surveys. 

P/B 0.570 y-1 

Alegria-Hernandez, 1983; Dulcic 
and Kraljevic, 1997; Froese and 
Pauly, 2007; Santic et al., 2002; 

Santic et al., 2003a  

Z=M+F. M and F calculated (M from eq. B3 in “Empirical models for 
the estimation of production, P/B, mortality, and other parameters”, 

version 4-04 may 2004, downloaded from http://freenet-
homepage.de/virtualhandbook/ - see also Pauly (1980) and Brey 

(1999); F=Y/B). 

Q/B 5.941 y-1 
Alegria-Hernandez, 1983; Dulcic 
and Kraljevic, 1997; Froese and 
Pauly, 2007; Santic et al., 2003a  

Empirical eq. 19 in Christensen et al. (2005) 

GS 0.150 Link et al., 2006  

DC Table 2 Froese and Pauly, 2007; Santic et 
al., 2003b;  Santic et al., 2004  

10. Other small pelagics value source additional notes 

B 0.439 t km-2 

Azzali et al., 2002; unpublished 
MEDITS trawl surveys data 
(1996-1998) from prof. C. 

Piccinetti (BES, University of 
Bologna) 

Species: Alosa fallax, Sardinella aurita, Sprattus sprattus. Acoustic and trawl 
surveys. Biomass of A. fallax and S. aurita from trawl surveys was 

increased in the same proportion as sprat biomass increases from trawl 
to acoustic surveys. 

P/B 1.889 y-1 

Z=M+F; M and F calculated (M from eq. B3 in “Empirical models for 
the estimation of production, P/B, mortality, and other parameters”, 

version 4-04 may 2004, downloaded from http://freenet-
homepage.de/virtualhandbook/ - see also Pauly (1980) and Brey 

(1999); F=Y/B) or directly from reference. 
Q/B 8.294 y-1 

 Froese and Pauly, 2007; 
Sinovcic, 2001 

Empirical eq. 19 in Christensen et al. (2005) 

GS 0.300  As sardines 

DC Table 2 Froese and Pauly, 2007  

11. Anchovies value source additional notes 

B 9.490 t km-2 Azzali et al., 2002 Species: Engraulis encrasicolus. Acoustic surveys. 

P/B 1.155 y-1 Cingolani et al., 2004b; Froese 
and Pauly, 2007; Sinovcic, 2001 

Z=M+F. M and F calculated (M from eq. B3 in “Empirical models for 
the estimation of production, P/B, mortality, and other parameters”, 

version 4-04 may 2004, downloaded from http://freenet-
homepage.de/virtualhandbook/ - see also Pauly (1980) and Brey 

(1999); F=Y/B) or directly from reference. Chosen average Z from 
different available values. 

Q/B 12.440 y-1 Froese and Pauly, 2007; Interreg 
III, 2006; Libralato et al., 2006 

Empirical eq. 17 and 19 in Christensen et al. (2005), plus field measures 
and value from another model. Average of extreme values chosen. 

GS 0.300 Coll et al., 2007  

DC Table 2 
Interreg III, 2006; Stergiou and 
Karpouzi, 2002; Tudela et al., 

2002 
 

12. Sardines Value source additional notes 

B 6.280 t km-2 Azzali et al., 2002 Species: Sardina pilchardus. Acoustic surveys. 

P/B 0.870 y-1 
Cingolani et al., 2004a; Froese 

and Pauly, 2007; Sinovcic, 1984; 
Sinovcic, 2001 

Z=M+F. M average of values taken from Cingolani et al. (2004a) and 
calculated from eq. B3 in “Empirical models for the estimation of 

production, P/B, mortality, and other parameters”, version 4-04 may 
2004, downloaded from http://freenet-homepage.de/virtualhandbook/ 
- see also Pauly (1980) and Brey (1999); F from Cingolani et al. (2004a) 
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Q/B 8.709 y-1 Froese and Pauly, 2007; Sinovcic, 
2001 Empirical eq. 19 in Christensen et al. (2005) 

GS 0.300 Coll et al., 2007  

DC Table 2 
Bode et al., 2004; Froese and 

Pauly, 2007; Stergiou and 
Karpouzi, 2002 

 

13. Nectobenthic 
zooplanktivorous fish 

value source additional notes 

B 0.0610 t km-2 

Unpublished MEDITS trawl 
surveys data (1996-1998) from 

prof. C. Piccinetti (BES, 
University of Bologna). Visual 

census data: Orlado Bonaca and 
Lipej, 2005; Mazzoldi, 

unpublished data 

Species: Atherina boyeri, Boops boops, Cepola macrophthalma, Chromis chromis, 
Hippocampus spp., Micromesistius poutassou, Oblada melanura, Spicara maena, 
Spicara smaris, Spondyliosoma cantharus, Sygnathus acus, Trisopterus minutus. 

Trawl surveys and visual census (using mean species weight and 
assuming habit area in Eastern Adriatic from 0 to 100 m distance from 

coast = 437 km2). 

P/B 1.162 y-1 

Z=M+F or directly from reference. M and F calculated (M from eq. B3 
in “Empirical models for the estimation of production, P/B, mortality, 

and other parameters”, version 4-04 may 2004, downloaded from 
http://freenet-homepage.de/virtualhandbook/ - see also Pauly (1980) 

and Brey (1999); F=Y/B) or directly from reference. 

Q/B 6.442 y-1 

Alegria-Hernandez, 1989; 
Bartulovic et al., 2004; Curtis and 

Vincent, 2006; Dulcic and 
Kraljevic, 1995; Dulcic and 

Kraljevic, 1997; Dulcic et al., 
2000; Dulcic et al., 2003; Froese 
and Pauly, 2007; Giannetti and 

Gramitto, 1988; Kaya et al., 2001; 
Pallaoro et al., 1998; Ragonese 

and Bianchini, 1998 

Empirical eq. 17 and 19 in Christensen et al. (2005). 

GS 0.200 Coll et al., 2007; Link et al., 2006  

DC Table 2 

Bell and Harmelin-Vivien, 1983; 
Froese and Pauly, 2007; 

Gramitto, 1999; Jukic, 1972; 
Stergiou and Karpouzi, 2002 

 

14. Omnivorous fish value source additional notes 

B 0.0229 t km-2 

Unpublished MEDITS trawl 
surveys data (1996-1998) from 

prof. C. Piccinetti (BES, 
University of Bologna). Visual 

census data: Orlado Bonaca and 
Lipej, 2005; Mazzoldi, 

unpublished data 

Species: Aidablennius sphynx, Coryphoblennius galerita, Chelon labrosus, Liza 
aurata, Liza ramado, Liza saliens, Lipophrys canevae, Lipophrys dalmatinus, 

Mugil cephalus, Parablennius gattorugine, Parablennius incognitus, Parablennius 
rouxi, Parablennius sanguinolentus, Parablennius tentacularis, Parablennius 

zvonimiri, Salaria pavo, Sarpa salpa, Tripterygion delaisi, Tripterygion melanurus, 
Tripterygion tripteronotus. Trawl surveys and visual census (using mean 
species weight and assuming habit area in Eastern Adriatic from 0 to 

100 m distance from coast = 437 km2). 

P/B 1.624 y-1 

Z=M+F. M and F calculated (M from eq. B3 in “Empirical models for 
the estimation of production, P/B, mortality, and other parameters”, 

version 4-04 may 2004, downloaded from http://freenet-
homepage.de/virtualhandbook/ - see also Pauly (1980) and Brey 

(1999); F=Y/B). 

Q/B 15.040 y-1 

Djabali et al., 1993; Dulcic and 
Kraljevic, 1997; Froese and 
Pauly, 2007; Koutrakis and 

Tsikliras, 2003; Morovic, 1964; 
Pauly, 1978; Valle et al., 2003 

Empirical eq. 17 and 19 in Christensen et al. (2005). 



 147

GS 0.350 Coll et al., 2007; Link et al., 2006  

DC Table 2 
Blanco et al., 2003; Froese and 
Pauly, 2007; Goldschmid et al., 

1984 
 

15. Benthic piscivorous 
fish 

value source additional notes 

B 0.00424 t km-2 

Unpublished MEDITS trawl 
surveys data (1996-1998) from 

prof. C. Piccinetti (BES, 
University of Bologna) 

Species: Belone belone, Conger conger, Dentex dentex, Lichia amia, Lophius 
budegassa, Lophius piscatorius, Sarda sarda, Scorpaena scrofa, Seriola dumerili, 

Serranus cabrilla, Trachinotus ovatus, Trachinus araneus, Trachinus draco, 
Uranoscopus scaber, Zeus faber. Trawl surveys. 

P/B 0.837 y-1 

Z=M+F or directly from reference. M and F calculated (M from eq. B3 
in “Empirical models for the estimation of production, P/B, mortality, 

and other parameters”, version 4-04 may 2004, downloaded from 
http://freenet-homepage.de/virtualhandbook/ - see also Pauly (1980) 

and Brey (1999); F=Y/B) or directly from reference. 

Q/B 3.304 y-1 

Bradai and Bouain, 1988; Dulcic 
and Kraljevic, 1997; Dunn, 2001; 

FAO Adriamed–Lophius 
Budegassa, 2006; Flores-

Hernandez, 1990; Froese and 
Pauly, 2007; Kozul et al., 2001; 
Landa and Pereda, 1997; Landa 
et al., 2001; Moutopoulos and 
Stergiou, 2002; Samsun et al., 

2006; Sinovcic et al., 2004; 
Tserpes and Tsimenides, 2001; 

Vrgoc et al., 2006 Empirical eq. 17 and 19 in Christensen et al. (2005). 

GS 0.150 Coll et al., 2007; Link et al., 2006  

DC Table 2 

Froese and Pauly, 2007; 
Harmelin-Vivien et al., 1989; 
Labropoulou and Eleftheriou, 
1997; Olaso and Rodriguez-
Marin, 1995; Stergiou and 

Karpouzi, 2002; Velasco et al., 
1996 

Diet of L. budegassa was integrated with unpublished data made available 
by prof. C. Piccinetti (BES, University of Bologna) 

16. Flatfishes value source additional notes 

B 0.00745 t km-2 

Unpublished MEDITS trawl 
surveys data (1996-1998) from 

prof. C. Piccinetti (BES, 
University of Bologna) 

Species: Arnoglossus laterna, Arnoglossus thori, Buglossidium luteum, Citharus 
linguatula, Lepidorhombus boscii, Lepidorhombus whiffiagonis, Microchirus 
variegatus, Pegusa impar, Pegusa lascaris, Platichthys flesus, Psetta maxima, 
Scophthalmus rhombus, Solea solea, Synapturichthys kleinii. Trawl surveys. 

P/B 1.033 y-1 

Z=M+F or directly from reference. M and F calculated (M from eq. B3 
in “Empirical models for the estimation of production, P/B, mortality, 

and other parameters”, version 4-04 may 2004, downloaded from 
http://freenet-homepage.de/virtualhandbook/ - see also Pauly (1980) 

and Brey (1999); F=Y/B) or directly from reference. 

Q/B 6.975 y-1 

Arneri et al., 2001; Cau and 
Deiana, 1983; Deniel, 1984; 

Deniel, 1990; Dulcic and 
Kraljevic, 1997; Froese and 

Pauly, 2007; Froglia and 
Giannetti, 1985; Giovanardi and 
Piccinetti, 1981; Giovanardi and 
Piccinetti, 1984; Merella et al., 

1997; Piccinetti and Giovanardi, 
1984; Vassilopoulou and 
Papaconstantinou, 1994 

Empirical eq. 19 in Christensen et al. (2005) 

GS 0.300 Coll et al., 2007; Link et al., 2006  
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DC Table 2 

Bell and Harmelin-Vivien, 1983; 
Costa, 1988; Froese and Pauly, 

2007; Giovanardi and Piccinetti, 
1981; Morte et al., 1999; 

Rodriguez, 1996; Stergiou and 
Karpouzi, 2002 

Diet of S. solea was integrated with unpublished data made available by 
prof. C. Piccinetti (BES, University of Bologna) 

17. Squids value source conversion factors additional notes 

B 0.00704 t km-2 

Krstulovic Sifner et al., 2005; 
unpublished MEDITS trawl 

surveys data (1996-1998) from 
prof. C. Piccinetti (BES, 
University of Bologna) 

Species: Alloteuthis media, Illex coindetii, Loligo 
forbesi, Loligo vulgaris. Biomass densities in 

western and eastern Northern Adriatic Sea, 
weighted on surfaces. 

P/B 3.506 y-1 FAO Adriamed - Loligo vulgaris, 
2006; Riedl, 1991 

Production of Loligo vulgaris (Z=M+F, M 
from eq. B2 in “Empirical models for the 
estimation of production, P/B, mortality, 
and other parameters”, version 4-04 may 
2004, downloaded from http://freenet-

homepage.de/virtualhandbook/; see also 
Brey, 1999). Value slightly increased to 

obtain GE=0.13 (Boyle, 2002). 

Q/B 26.967 y-1 Okey and Mahmoudi, 2002 
Value corrected to account for temperature 

difference, with empirical equation from 
Opitz (1996) 

GS 0.350 Coll et al., 2007; Okey and 
Mahmoudi, 2002  

DC Table 2 

Baccetti et al., 1991; Coelho et al., 
1997; Fao Adriamed - Loligo 

vulgaris, 2006; Guerra and 
Rocha, 1994; Riedl, 1991; Folco 

Giomi (Dept. of Biology, 
University of Padova) and 
Stefano Cannicci (Dept. of 

Animal Biology and Genetics 
“Leo Pardi”, University of 

Firenze) Pers. Comm. 

4.162 J mgWW-1 (Brey, 
2001) 

 

18. Benthic cephalopods value source conversion factors additional notes 

B 0.029 t km-2 

Krstulovic Sifner et al., 2005; 
unpublished MEDITS trawl 

surveys data (1996-1998) from 
prof. C. Piccinetti (BES, 
University of Bologna) 

Species: Eledone cirrhosa, Eledone moschata, 
Octopus vulgaris, Rondeletiola minor, Sepietta 
oweniana, Sepietta spp, Sepia elegans, Sepia 

officinalis, Sepia orbignyana, Sepiola affinis, Sepiola 
intermedia, Sepiola ligulata, Sepiola robusta, Sepiola 

spp. Biomass densities in western and 
eastern Northern Adriatic Sea, weighted on 

surfaces. 

P/B 3.000 y-1 

Coll et al., 2007; FAO Adriamed 
- Sepia Officinalis, 2006; Okey 
and Mahmoudi, 2002; Opitz, 

1996; Riedl, 1991 

Production for Eledone moschata and Sepia 
officinalis from empirical equation from 

Hoenig (1983, cited in Christensen et al., 
2005, p. 39) is around 2 y-1. Opitz (1996), 

Okey and Mahmoudi (2002) and Coll et al. 
(2007) are giving values around 3 y-1, and this 

value was chosen since the empirical 
equation was based on rough age data. 

Q/B 6.000 y-1 Boyle, 2002 Assumed GE=0.5 (also in agreement with 
results from Coll et al., 2007) 

GS 0.135 Coll et al., 2007; Okey and 
Mahmoudi, 2002 
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DC Table 2 

Baccetti et al., 1991; Castro and 
Guerra, 1990; FAO Adriamed - 
Sepia officinalis, 2006; Pinczon 

du Sel and Daguzan, 1992; 
Quetglas et al., 1998; Riedl, 1991; 
Rodhouse and Nigmatullin, 1996; 
Folco Giomi (Dept. of Biology, 

University of Padova) and 
Stefano Cannicci (Dept. of 

Animal Biology and Genetics 
“Leo Pardi”, University of 

Firenze) Pers. Comm. 

 

19. Crustacea 1 value source conversion factors additional notes 

B 5.384 t km-2 Pranovi and Giani, 1997 

Computed as difference of crustacean 
biomass (in reference) and Crustacea 2 

biomass (in model). In reference, station 
depths were weighted according to Northern 

Adriatic bathymetry. 

P/B 2.894 y-1 Moodley et al., 1998 
Computed subtracting Crustacea 2 total 

production (from model) to total crustacean 
production in reference 

Q/B 17.785 y-1 Pinnegar and Polunin, 2004  
Value corrected to account for temperature 

difference, with empirical equation from 
Opitz (1996) 

GS 0.500 Link et al., 2006  

DC Table 2 

Baccetti et al., 1991; Folco Giomi 
(Dept. of Biology, University of 
Padova) and Stefano Cannicci 
(Dept. of Animal Biology and 

Genetics “Leo Pardi”, University 
of Firenze) Pers. Comm. 

10.215 gWW gC-1 (Brey, 
2001) 

 

20. Crustacea 2 value source conversion factors additional notes 

B 1.010 t km-2 Coll et al., 2007  

P/B 7.908 y-1  Assumed GE=0.154 as in Coll et al. (2007) 

Q/B 51.181 y-1 
Value corrected to account for temperature 

difference, with empirical equation from 
Opitz (1996) 

GS 0.275 

Coll et al., 2007 

 

DC Table 2 

Baccetti et al., 1991; Coll et al., 
2007; Folco Giomi (Dept. of 

Biology, University of Padova) 
and Stefano Cannicci (Dept. of 
Animal Biology and Genetics 

“Leo Pardi”, University of 
Firenze) Pers. Comm. 

 

 

21. Mantis shrimp value source conversion factors additional notes 

B 0.00356 t km-2 

Unpublished MEDITS trawl 
surveys data (1996-1998) from 

prof. C. Piccinetti (BES, 
University of Bologna) 

Species: Squilla mantis. Trawl surveys. 

P/B 1.500 y-1 Coll et al., 2007 
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Q/B 4.560 y-1  

GS 0.300 Okey and Mahmoudi, 2002  

DC Table 2 

Coll et al., 2007; Folco Giomi 
(Dept. of Biology, University of 
Padova) and Stefano Cannicci 
(Dept. of Animal Biology and 

Genetics “Leo Pardi”, University 
of Firenze) Pers. Comm. 

Predation on benthic invertebrates sorted 
between groups proportionally to their 

biomasses. Gastropod biomass taken from 
Barausse et al. (2007) 

22. Non commercial 
bivalves 

value source conversion factors additional notes 

B 24.900 t km-2 Pranovi and Giani, 1997 

Weighted station depths according to 
Northern Adriatic bathymetry; diminished to 

account for commercial bivalves, whose 
biomass was roughly extrapolated from Coll 

et al. (2007) and Zucchetta et al. (2003) 

P/B 1.415 y-1 Moodley et al., 1998 Based on Corbula gibba 

Q/B 6.350 y-1 Opitz, 1996 
Value corrected to account for temperature 

difference, with empirical equation from 
Opitz (1996) 

GS 0.650 Coll et al., 2007; Link et al., 2006  

DC Table 2 

Baccetti et al., 1991; Folco Giomi 
(Dept. of Biology, University of 
Padova) and Stefano Cannicci 
(Dept. of Animal Biology and 

Genetics “Leo Pardi”, University 
of Firenze) Pers. Comm. 

0.435 gWW 
(gWW+shell)-1 (Brey 

2001), also for catches 

 

23. Commercial bivalves value source conversion factors additional notes 

EE 0.900  

Species: Aequipecten opercularis, Atrina fragilis, 
Callista chione, Chamelea gallina, Chlamys 

flexuosa, Chlamys glabra, Chlamys varia, Glossus 
humanus, Laevicardium crassum, Laevicardium 

oblongum, Mytilus galloprovincialis, Pecten jacobeus, 
Solen spp. 

P/B 1.415 y-1 Moodley et al., 1998 Based on Corbula gibba (as non commercial 
bivalves) 

Q/B 6.350 y-1 Opitz, 1996 
Value corrected to account for temperature 

difference, with empirical equation from 
Opitz (1996) 

GS 0.650 Coll et al., 2007; Link et al., 2006  

DC Table 2 

Baccetti et al., 1991; Folco Giomi 
(Dept. of Biology, University of 
Padova) and Stefano Cannicci 
(Dept. of Animal Biology and 

Genetics “Leo Pardi”, University 
of Firenze) Pers. Comm. 

0.435 gWW 
(gWW+shell)-1 (Brey 

2001), also for catches 

 

24. Gastropods value source conversion factors additional notes 

EE 0.900  No reliable biomass estimates 

P/B 1.735 y-1 Opitz, 1996; Pinnegar and 
Polunin, 2004 

0.418 gWW 
(gWW+shell)-1 (Brey 

2001), also for catches Assuming GE=0.178, as in both references 
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Q/B 9.716 y-1 Pinnegar and Polunin, 2004  
Value corrected to account for temperature 

difference, with empirical equation from 
Opitz (1996) 

GS 0.600 Link et al., 2006  

DC Table 2 

Baccetti et al., 1991; Folco Giomi 
(Dept. of Biology, University of 
Padova) and Stefano Cannicci 
(Dept. of Animal Biology and 

Genetics “Leo Pardi”, University 
of Firenze) Pers. Comm. 

 

25. Filter feeding 
invertebrates 

value source conversion factors additional notes 

B 7.652 t km-2 Calculated as "rest" 

P/B 0.761 y-1 
Moodley et al., 1998 

 

Q/B 3.804 y-1  Assuming GE=0.2 

GS 0.450 Coll et al., 2007; Link et al., 2006  

DC Table 2 

Baccetti et al., 1991; Folco Giomi 
(Dept. of Biology, University of 
Padova) and Stefano Cannicci 
(Dept. of Animal Biology and 

Genetics “Leo Pardi”, University 
of Firenze) Pers. Comm. 

0.043 gC gWW-1 
(Moodley et al., 1998) 

 

26. Echinoderms value source conversion factors additional notes 

B 8.847 t km-2  

P/B 0.803 y-1 
Moodley et al., 1998 

 

Q/B  2.514 y-1 Pinnegar and Polunin, 2004  
Value corrected to account for temperature 

difference, with empirical equation from 
Opitz (1996) 

GS 0.450 Coll et al., 2007; Link et al., 2006  

DC Table 2 

Baccetti et al., 1991; Folco Giomi 
(Dept. of Biology, University of 
Padova) and Stefano Cannicci 
(Dept. of Animal Biology and 

Genetics “Leo Pardi”, University 
of Firenze) Pers. Comm. 

26.7 gWW gC-1 (Brey, 
2001) 

Also, weighted different taxa according to 
biomasses from Pranovi and Giani (1997) 

27. Polychaetes value source conversion factors additional notes 

B 26.989 t km-2  

P/B 1.644 y-1 
Moodley et al., 1998 

 

Q/B  14.270 y-1 Arreguín-Sánchez et al., 1993; 
Pinnegar and Polunin, 2004  

Average of values corrected to account for 
temperature difference, with empirical 

equation from Opitz (1996) 

GS 0.550 Coll et al., 2007; Link et al., 2006 Mean value 

DC Table 2 

Baccetti et al., 1991; Folco Giomi 
(Dept. of Biology, University of 
Padova) and Stefano Cannicci 
(Dept. of Animal Biology and 

Genetics “Leo Pardi”, University 
of Firenze) Pers. Comm. 

15.2124 gWW gC-1 
(Brey, 2001) 
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28. Jellyfish value source conversion factors additional notes 

B 1.020 t km-2 Malej and Malej, 2004 

1984 for the Northern Adriatic Sea (a low 
value was chosen, since Pelagia noctiluca in the 
90's was less abundant than in the 80's, but 

no quantitative data was available) 

P/B 14.813 y-1 Malej, 1989; Malej and Malej, 
1992  

Q/B 44.439 y-1  

GS 0.200 
Malej, 1989 

 

DC Table 2 Coll et al., 2007 

0.0049 gC gWW-1 
(Malej, 1989) 

 

29. Zooplankton value source conversion factors additional notes 

B 3.279 t km-2 Cabrini et al., 2002; Fonda Umani 
et al., 2003 

Computed as sum of microzooplankton 
(1996-1998) and mesozooplantkon (in 1999-

2000) 

P/B 90.557 y-1 Benovic, 2000; Pinnegar and 
Polunin, 2004 

Computed as mean weighted on biomasses 
of microzooplankton and mesozooplankton 

P/B's 

Q/B 197.759 y-1  

Computed from P/B's choosing GE=0.5 for 
microzooplankton and GE=0.3 for 

mesozooplankton (Pinnegar and Polunin, 
2004). 

GS 0.243 Christensen et al., 2005; Link et 
al., 2006  

Computed as mean weighted on biomasses 
of microzooplankton and mesozooplankton 

GS's 

DC Table 2 
Fonda Umani and Beran, 2003; 

Fonda Umani et al., 2005; Link et 
al., 2006 

Mesozooplankton: 5.6 
gWW gDW-1; 2.222 

gDW gC-1 (Brey, 2001). 
Microzooplankton: 
5.556 gWW gDW-1; 

2.174 gDW gC-1 (Link 
et al., 2006) 

Detritus percentage in diet taken from Link 
et al. (2006), value similar to the one in Coll 
et al. (2007). Cannibalism and bacterivory 
slightly increased fo account for HNAN 

presence. 

30. Pelagic bacteria value source conversion factors additional notes 

B 4.014 t km-2  

P/B 127.241 y-1 

Danovaro, 2003; La Ferla et al., 
2002 

 

Q/B 760.018 y-1 Danovaro, 2003; La Ferla et al., 
2002 

Calculated as (input P/B)/GE, with 
GE=P/Q from La Ferla et al. (2002). Q/B 
from La Ferla et al. (2002) was computed 
with equation 2 using P/B and R/B from 

the same reference, and GS from Link et al. 
(2006) 

GS 0.200  

DC Table 2 
Link et al., 2006 

10 gWW gC-1 (Link et 
al., 2006) 

 
31. Macroalgae and 

phanerogams 
value source conversion factors additional notes 

EE 0.1 Christensen et al., 2005 No reliable biomass estimates 

P/B 1.699 y-1 

Duarte and Chiscano, 1999; 
Guidetti et al., 2002; Khailov and 

Burlakova, 1969; Munda 1990; 
Munda, 1993 

7.7 gWW gDW-1 for P. 
oceanica (Arreguín-

Sánchez et al., 1993); 4.4 
gWW gDW-1 for Z. 

marina, 5 gWW gDW-1 
for C. nodosa (Brey, 

2001) 

Considered only biomass above ground. 
Phanerogams: Cymodocea nodosa, Posidonia 

oceanica, Zostera marina. P/B's of macroalgae 
and of phanerogams weighted on biomasses 
and assuming a covered bottom surface ratio 

of about 1.87, following bathymetric 
considerations on vegetated bottom 

32. Phytoplankton value source conversion factors additional notes 

B 12.760 t km-2 MEDAR group, 2002 Averaged over 1990-1998 

P/B 169.279 y-1 Giordani et al., 1999; MEDAR 
group, 2002 

10 gWW gC-1, 400 
gWW gChl-a-1 (Link et 

al., 2006) Averaged over 1990-1998 

33. Discard value source conversion factors additional notes 

B 0.058 t km-2   consumed in 10 days, linear decaying (hence 
it equals discard production·10/365/2) 

34. Detritus value source conversion factors additional notes 
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B 361.930 t km-2 Danovaro et al., 2001; Degobbis 
et al., 2003; Giani et al., 2003 

10 gWW gC-1 (Opitz, 
1996) 

calculated as particulate organic matter (in 
water and 1 cm sediment) sutracted the 
biomass of phytoplankton and pelagic 

bacteria 

 



 154 

References for Annex I 
 

 

- Abdel Aziz, S.H. 1992. The use of vertebral rings of the brown ray Raja miraletus (Linnaeus, 

1758) off Egyptian mediterranean coast for estimation of age and growth. Cybium, 16: 121-132. 

- Agazzi S., Bearzi, G. 2005. Diet overlap between short-beaked common dolphins and large tuna 

in eastern Ionian Sea inshore waters: insight from scales of fish prey sampled during surface foraging. 

European Research on Cetaceans 19 (on CD-ROM). 

- Alegria-Hernandez, V. 1983. Some aspects of horse mackerel (Trachurus trachurus L.) biology in 

the Adriatic. FAO Fisheries Report. 290: 123-126. 

- Alegria-Hernandez, V. 1989. Study on the age and growth of bogue (Boops boops L.) from the 

central Adriatic Sea. Cybium, 13: 281-288. 

- Andaloro, F. 1981. Contribution on the knowledge of the age and growth of the Mediterranean 

red mullet, Mullus surmuletus (L., 1758). Rapp. Comm. Int. Mer Medit., 27: 111-113. 

- Andaloro, F. 1983. Résume des paramètres biologiques sur Pagellus acarne de la mer 

Tyrrhénéenne méridionale et de la mer lonienne septentrionale. FAO Fisheries Report, 266: 89-92. 

- Arculeo, M., Froglia, C., Riggio, S. 1993. Food partitioning between Serranus scriba and Scorpaena 

porcus (Perciformes) on the infralittoral ground of the south Tyrrhenian Sea. Cybium, 17: 251-258. 

- Arneri, E., Colella, S., Giannetti, G. 2001. Age determination and growth of turbot and brill in 

the Adriatic Sea: reversal of the seasonal pattern of otolith zone formation. Journal of Applied 

Ichthyology, 17: 256-261. 

- Arreguín-Sánchez, F., Seijo, J.C., Valero-Pacheco, E. 1993. An application of ECOPATH II to 

the north continental shelf ecosystem of Yucatan, Mexico. In V. Christensen, D. Pauly (Eds.), Trophic 

models of aquatic ecosystems. ICLARM Conf. Proc. 26, pp. 269-278. 

- Artuz, M.L. 2005. The diet and food consumption of whiting Merlangius merlangus merlangus 

(Linné) 1758 in the Sea of Marmara. Hidrobiologica, 1: 23-26. 

- Azevedo, J.M.N., Simas, A.M.V. 2000. Age and growth, reproduction and diet of a sublittoral 

population of the rock goby Gobius paganellus (Teleostei, Gobiidae). Hydrobiologia, 440: 129–135. 

- Azzali, M., De Felice, A., Luna, M., Cosimi, G., Parmiggiani, F. 2002. The state of the Adriatic 

Sea centered on the small pelagics fish populations. Marine Ecology, 23: 78-91. 

- Baccetti, B., Baldaccini, N.E., Bedini, C., Brandymar, P., Capanna, E., Chieffi, G., Coboldi, M., 

Ferraguti, M., Ghirardelli, E., Ghiretti, F., Giusti, F., Gigolo, A., Mainardi, D., Minelli, A., Papi, F., 

Parriniello, N., Ricci, N., Ruffo, S., Sarà, M., Scali, V., Zullini, A. 1991. Zoologia 2 – Trattato italiano. 

Editoriale Grasso, Bologna. 



 155

- Barausse, A., Duci, A., Mazzoldi, C., Artioli, Y., Palmeri, L. 2007. Trophic model of the 

Northern Adriatic Sea, an eutrophic and highly exploited ecosystem. In: W.J.F. Le Quesne, F. Arreguín-

Sánchez, S.J.J. Heymans (Eds.), INCOFISH ecosystem models: transiting from Ecopath to Ecospace. 

Fisheries Centre Research Reports 15(6). Fisheries Centre, University of British Columbia [ISSN 1198-

6727], pp. 3–24. 

- Baron, J. 1985. Les triglides (Téléostéens, Scorpaeniformes) de la baie de Douarnenez. II. La 

reproduccion de: Eutrigla gurnardus, Trigla lucerna, Trigloporus lastoviza et Aspitrigla cuculus. Cybium, 9: 255-

281. 

- Bartulovic, V., Glamuzina, B., Conides, A., Dulcic, J., Lucic, D., Njire, J., Kozul, V. 2004. Age, 

growth, mortality and sex ratio of sand smelt, Atherina boyeri Risso, 1810 (Pisces: Atherinidae) in the 

estuary of the Mala Neretva River (middle-eastern Adriatic, Croatia). Journal of Applied Ichthyology, 

20: 427-430. 

- Bearzi, G., Fortuna, C.M. 2006. Common bottlenose dolphin Tursiops truncatus (Mediterranean 

subpopulation). In: R.R. Reeves, G. Notarbartolo di Sciara. (Compilers and Eds.), The status and 

distribution of cetaceans in the Black Sea and Mediterranean Sea. IUCN Centre for Mediterranean 

Cooperation, Malaga, Spain, pp. 64-73. 

- Bell, J.D., Harmelin-Vivien, M.L. 1983. Fish fauna of French Mediterranean Posidonia oceanica 

seagrass meadows. 2. Feeding habits. Tethys, 11: 1-14. 

- Benovic, A. 2000. Zooplankton biomass and fish production in the Adriatic. CIESM workshop 

series, Kerkyra (Greece), 26th august-30th July 2000, pp. 23-24. 

- Blanco, C., Salomon, O., Raga, J.A. 2001. Diet of the bottlenose dolphin (Tursiops truncatus) in 

the western Mediterranean Sea. Journal of the Marine Biological Association of the United Kingdom, 

81: 1053–1058. 

- Blanco, S., Romo, S., Villena, M.-J., Martínez, S. 2003. Fish communities and food web 

interactions in some shallow Mediterranean lakes. Hydrobiologia, 506-509: 473-480. 

- Bode, A., Alvarez-Ossorio, M.T., Carrera, P., Lorenzo, J. 2004. Reconstruction of trophic 

pathways between plankton and the North Iberian sardine (Sardina pilchardus) using stable isotopes. 

Scientia Marina, 68: 165-178. 

- Bolje, A. 1992. Kvantitativna i kvalitativna analiza kočarskih naselja u tršćanskom zaljevu. 

Master thesis, University of Zagreb, Croatia. 64 pp. 

- Boyle, P. 2002. Cephalopod biomass and production: an introduction to the symposium. 

Bulletin of Marine Science, 71: 13–16. 

- Bradai, M.N., Bouain, A. 1988. Croissance lineaire absolue des rascasses (Scorpaena porcus et S. 

scrofa) du golfe de Gabes (Tunisie). Rapp. Comm. Int. Mer Méditerr., 31: 265. 



 156 

- Brey, T. 1999. Growth performance and mortality in aquatic macrobenthic invertebrates. 

Advances in Marine Biology, 35: 153-223. 

- Brey, T. 2001. Population dynamics in benthic invertebrates. A virtual handbook. Version 01.2. 

http://freenet-homepage.de/virtualhandbook/index.html Alfred Wegener Institute for Polar and 

Marine Research, Germany. 

- Cabral, H.N., Murta, A.G. 2002. The diet of blue whiting, hake, horse mackerel and mackerel 

off Portugal. Journal of Applied Ichthyology, 18: 14-23. 

- Cabrini, M., Andri, M., Cok, S., Pecchiar, I., Fonda Umani, S. 2002. Carbon partitioning among 

the first trophic levels in the North Western Adriatic basin. Chemistry and Ecology, 18: 95-105. 

- Campillo, A. 1992. Les pêcheries françaises de Méditeranée: synthèse des connaissances. Institut 

Francais de Recherche pour l'Exploitation de la Mer, France, 206 pp. 

- Carpentieri, P., Colloca, F., Cardinale, M., Belluscio, A., Ardizzone, G.D. 2005. Feeding habits 

of European hake (Merluccius merluccius) in the central Mediterranean Sea. Fishery Bulletin, 103: 411-416. 

- Castro, B.G., Guerra, A. 1990. The diet of Sepia officinalis (Linnaeus, 1758) and Sepia elegans 

(D’Orbigny, 1835) (Cephalopoda, Sepioidea) from the Ria de Vigo (NW Spain). Scientia Marina, 54: 

375-388. 

- Cau, A., Deiana, A. 1983. Reproduction et accroissement dans quelques Soleidae de la 

Mediterranee du centre occidental. Rapp. Comm. Int. Mer Medit., 28: 61-62. 

- Christensen, V., Walters, C.J., Pauly, D. 2005. Ecopath with Ecosim: a user’s guide. November 

2005 edition. Fisheries Centre, University of British Columbia, Vancouver. 154 pp. Accessed through 

http://www.ecopath.org. 

- Cingolani, N., Santojanni, A., Arneri, E., Berlardinelli, A., Colella, S., Donato, F., Giannetti, G., 

Sinovcic, G., Zorica, B. 2004a. Sardine (Sardina pilchardus, Walb.) stock assessment in the Adriatic Sea: 

1975-2003. GFCM-SAC Working Group on Small Pelagic Species, GCP/RER/010/ITA/OP-13. 

Accessed through http://www.faoadriamed.org/pdf/OP-13.zip 

- Cingolani, N., Santojanni, A., Arneri, E., Berlardinelli, A., Colella, S., Donato, F., Giannetti, G., 

Sinovcic, G., Zorica, B. 2004b. Anchovy (Engraulis encrasicolus, L.) stock assessment in the Adriatic Sea: 

1975-2003. GFCM-SAC Working Group on Small Pelagic Species, GCP/RER/010/ITA/OP-14. 

Accessed through http://www.faoadriamed.org/pdf/OP-14.zip 

- Coelho, M., Domingues, P., Balguerias, E., Femandez, M., Andrade, J.P. 1997. A comparative 

study of the diet of Loligo vulgaris (Lamarck, 1799) (Mollusca: Cephalopoda) from the south coast of 

Portugal and the Saharan Bank (Central-East Atlantic). Fisheries Research, 29: 245-255. 



 157

- Coll, M., Palomera, I., Tudela, S., Sardà, F. 2006. Trophic flows, ecosystem structure and fishing 

impacts in the South Catalan Sea, Northwestern Mediterranean. Journal of Marine Systems, 59: 63-96. 

- Coll, M., Santojanni, A., Palomera, I., Tudela, S., Arneri, E. 2007. An ecological model of the 

Northern and Central Adriatic Sea: analysis of ecosystem structure and fishing impacts. Journal of 

Marine Systems, 67: 119-154. 

- Cortés, E. 1999. Standardized diet compositions and trophic levels of sharks. ICES Journal of 

Marine Science, 56: 707-717. 

- Costa, M.J. 1988. Écologie alimentaire des poissons de l'estuarie du Tage. Cybium, 12: 301-320. 

- Curtis, J.M.R., Vincent, A.C.J. 2006. Life history of an unusual marine fish: survival, growth and 

movement patterns of Hippocampus guttulatus Cuvier 1829. Journal of Fish Biology, 68: 707–733. 

- Danovaro, R. 2003. Interazioni DOM/POM nei processi di formazione dei macroaggregati 

mucillaginosi in Adriatico Settentrionale: ruolo dei virus e dei batteri. Istituto per la ricerca scientifica e 

tecnologica applicata al mare, Programma di monitoraggio e studio sui “Processi di formazione delle 

Mucillaggini nell’Adriatico e nel Tirreno” – MAT, Rapporto finale giugno 1999-maggio 2003. Giugno 

2003. CD-ROM. 

- Danovaro, R., Manini, E., Fabiano, M. 2001. Exoenzymatic activity and organic matter 

composition in sediments of the Northern Adriatic sea: response to a river plume. Microbial Ecology, 

44: 235-251. 

- Degobbis, D., Vojvodic, V., Ahel, M., Tepic, N., Cosovic, B., Muhin, N., Zovko, Z., 

Zangrando, V., Giani, M., Savelli, F. 2003. Ruolo del carbonio organico, carboidrati e azoto particellato 

negli eventi di mucillagini lungo il transetto A nel periodo 1999-2002. Istituto per la ricerca scientifica e 

tecnologica applicata al mare, Programma di monitoraggio e studio sui “Processi di formazione delle 

Mucillaggini nell’Adriatico e nel Tirreno” – MAT, Rapporto finale giugno 1999-maggio 2003. Giugno 

2003. CD-ROM. 

- Deniel, C. 1984. Relations entre l'activite reproductrice et la croissance chez les poissons plats 

de la baie de Douarnenez. Cybium, 8: 83-93. 

- Deniel, C. 1990. Comparative study of growth of flatfishes on the west coast of Brittany. 

Journal of Fish Biology, 37: 149-166. 

- Djabali, F., Mehailia, A., Koudil, M., Brahmi, B. 1993. Empirical equations for the estimation of 

natural mortality in Mediterranean teleosts. Naga ICLARM Quarterly, 16: 35-37. 

- Duarte, C.M., Chiscano, C.L. 1999. Seagrass biomass and production: a reassessment. Aquatic 

Botany, 65: 159-174. 



 158 

- Dulcic, J. 1999. The diet of the brown wrasse Labrus merula (Labridae) in the eastern Adriatic. 

Cybium 23: 381-389. 

- Dulcic, J., Kraljevic, M. 1995. Age, growth and mortality of damselfish (Chromis chromis L.) in the 

eastern middle Adriatic. Fisheries Research, 22: 255-264. 

- Dulcic, J., Kraljevic, M. 1997. Corrigendum to “Weight-length relationships for 40 fish species 

in the eastern Adriatic ( Croatian waters)” [Fisheries Research 28 (1996) 243- 251]. Fisheries Research, 

30: 169-171.  

- Dulcic, J., Kraljevic, M., Grbec, B., Cetinic, P. 2000. Age, growth and mortality of blotched 

picarel Spicara maena L. (Pisces: Centracanthidae) in the eastern central Adriatic. Fisheries Research, 48: 

69-78.  

- Dulcic, J., Pallaoro, A., Cetinic, P., Kraljevic, M., Soldo, A., Jardas, I. 2003. Age, growth and 

mortality of picarel, Spicara smaris L. (Pisces: Centracanthidae), from the eastern Adriatic (Croatian 

coast). Journal of Applied Ichthyology, 19: 10-14. 

- Dunn, M.R. 2001. The biology and exploitation of John dory (Linneaus, 1758) in the waters of 

England and Wales. ICES Journal of Marine Science, 58: 96-105. 

- Fabi, G., Giannetti, G. 1985. Growth parameters of the black goby (Gobius niger L.) in the 

Adriatic Sea, based on otoliths reading. Rapp. Comm. Int. Mer. Medit., 29: 87-90. 

- FAO Adriamed–Loligo vulgaris, 2006. WWW Page. Accessed through 

http://www.faoadriamed.org/html/Species/LoligoVulgaris.html on November 2006. 

- FAO Adriamed–Lophius Budegassa, 2006. WWW Page. Accessed through 

http://www.faoadriamed.org/html/Species/LophiusBudegassa.html on November 2006. 

- FAO Adriamed-Merlangius merlangus, 2006. WWW Page. Accessed through 

http://www.faoadriamed.org/html/Species/Merlangius Merlangus.html on November 2006. 

- FAO Adriamed-Merluccius merluccius, 2006. WWW Page. Accessed through 

http://www.faoadriamed.org/html/Species/Merluccius Merluccius.html on November 2006. 

- FAO Adriamed-Mullus barbatus, 2006. WWW Page. Accessed through 

http://www.faoadriamed.org/html/Species/MullusBarbatus.html on November 2006. 

- FAO Adriamed-Pagellus erythrinus, 2006. WWW Page. Accessed through 

http://www.faoadriamed.org/html/Species/PagellusErythrinus.html on November 2006. 

- FAO Adriamed-Sepia officinalis, 2006. WWW Page. Accessed through 

http://www.faoadriamed.org/html/Species/SepiaOfficinalis.html on November 2006. 

- Filiz, H., Mater, S. 2002. A Preliminary Study on Length-Weight Relationships for Seven 

Elasmobranch Species from North Aegean Sea, Turkey. E.U. Journal of Fisheries and Aquatic sciences, 

19: 401-409. 



 159

- Filiz, H., Bilge, G. 2004. Length–weight relationships of 24 fish species from the North Aegean 

Sea, Turkey. Journal of Applied Ichthyology, 20: 431–432. 

- Flores-Hernandez, D. 1990. Les pêcheries de congre (Conger conger L.) dans le Mor Braz, 

Bretagne Sud. (Eléments de la biologie et de gestion de la ressource). Ph.D. thesis, University Aix-

Marseille II, France. 150 pp. 

- Fonda Umani, S., Beran, A. 2003. Seasonal variations in the dynamics of microbial plankton 

communities: first estimates from experiments in the Gulf of Trieste, Northern Adriatic Sea. Marine 

Ecology Progress Series, 247: 1-16. 

- Fonda Umani, S., De Olazabal, A., Parlato, S., Boglich Perasti, B. 2003. Evoluzione del 

popolamento mesozooplanctonico lungo i transetti B e C. Istituto per la ricerca scientifica e tecnologica 

applicata al mare, Programma di monitoraggio e studio sui “Processi di formazione delle Mucillaggini 

nell’Adriatico e nel Tirreno” – MAT, rapporto finale giugno 1999-maggio 2003. Giugno 2003. CD-

ROM. 

- Fonda Umani, S., Tirelli, V., Beran, A., Guardiani, B. 2005. Relationships between 

microzooplankton and mesozooplankton: competition versus predation on natural assemblages of the 

Gulf of Trieste (northern Adriatic Sea). Journal of Plankton Research, 27: 973-986. 

- Fonds, M. 1973. Sand gobies of the Dutch Wadden Sea (Pomatoschistus, Gobiidae, Pisces). 

Netherlands Journal of Sea Research, 6: 417-478. 

- Fortuna, C.M. 2006. Ecology and conservation of bottlenose dolphins (Tursiops truncatus) in the 

North Eastern Adriatic Sea. Ph.D. thesis, University of St. Andrews, Scotland. 

- Froese, R., Pauly, D. (Eds.), 2007. FishBase. World Wide Web electronic publication. Accessed 

through http://www.fishbase.org from June 2006 to May 2007, version (05/2007). 

- Froglia, C. 1988. Food preferences of juvenile red mullet Mullus barbatus in western Adriatic 

nursery ground (Osteichthyes: Mullidae). Rapp. P.V. Comm. Int. Mer Medit., 31: 263. 

- Froglia, C., Giannetti, G. 1985. Growth of common sole Solea vulgaris Quensel in the Adriatic 

Sea (Osteichthyes, Soleidae). Rapp. Comm. Int. Mer Medit., 29: 91-93. 

- Giani, M., Baldan, C., Savelli, F., Zangrando, V., Mecozzi, M., Amici, M. 2003. Distribuzione e 

variazioni temporali della sostanza organica disciolta e particellata nell’Adriatico sulle sezioni Senigallia-

isola di Sansego e Cesenatico-Capo Promontore. Istituto per la ricerca scientifica e tecnologica applicata 

al mare, Programma di monitoraggio e studio sui “Processi di formazione delle Mucillaggini 

nell’Adriatico e nel Tirreno” – MAT, rapporto finale giugno 1999-maggio 2003. Giugno 2003. CD-

ROM. 

- Giannetti, G., Gramitto, M.E. 1988. Growth of poor cod Trisopterus minutus capelanus (Lacepede) 

(Pisces, Gadidae) in the Central Adriatic Sea. Rapp. Comm. Int. Mer Medit., 31: 266. 



 160 

- Giordani, P., Hammond, D.E., Balboni, V., Miserocchi, S., Malaguti, A., Poletti, R. 1999. 

Benthic-pelagic coupling in the Adriatic Sea: studies of carbon and nutrient cycling in the Euromarge-

AS project. In: T.S. Hopkins, A. Artegiani, G. Cauvet, D. Degobbis, A. Malej (Eds.), Workshop 

“Physical and biogeochemical processes in the Adriatic Sea". Ecosystem research report. European 

Commission, Portonovo (AN), Italy, pp. 555-568. 

- Giovanardi, O., Piccinetti, C. 1981. Biology and fishery of the yellow sole, Solea lutea (Risso) 

1810, in the western Adriatic Sea. FAO Fisheries Report, 253: 101-112. 

- Giovanardi, O., Piccinetti, C. 1984. Biology and fishery of the scaldfish Arnoglossus laterna 

(Walbaum) 1792 in the Adriatic Sea. FAO Fisheries Report, 290: 161-166. 

- Giovanardi, O., Rizzoli, M. 1984. Biological data, collected during expeditions Pipeta, on the 

whiting, Merlangius merlangius (L.) in the Adriatic Sea. FAO Fisheries Report, 290: 149-153. 

- Goldschmid, A., Kotrschal, K., Wirtz, P. 1984. Food and gut length of 14 Adriatic blenniid fish 

(Blenniidae; Percomorpha; Teleostei). Zoologischer Anzeiger, 213: 145-150. 

- Gordoa, A., Molí, B. 1997. Age and growth of the sparids Diplodus vulgaris, D. sargus and D. 

annularis in adult populations and the differences in their juvenile growth patterns in the north-western 

Mediterranean Sea. Fisheries Research, 33: 123-129. 

- Gordoa, A., Molí, B., Raventós, N. 2000. Growth performance of four wrasse species on the 

north-western Mediterranean coast. Fisheries Research, 45: 43-50. 

- Gramitto, M.E. 1999. Feeding habits and estimation of daily ration of poor cod Trisopterus 

minutus capelanus (Gadidae) in the Adriatic Sea. Cybium, 23: 115–130. 

- Guerra, A., Rocha, F. 1994. The life history of Loligo vulgaris and Loligo forbesi (Cephalopoda: 

Loliginidae) in Galician waters (NW Spain). Fisheries Research, 21: 43-69. 

- Guidetti, P., Lorenti, M., Buia, M.C., Mazzella, L. 2002. Temporal Dynamics and Biomass 

Partitioning in the Three Adriatic Seagrass Species: Posidonia oceanica, Cymodocea nodosa, Zostera marina. 

Marine Ecology, 23: 51-67. 

- Harmelin-Vivien, M.L., Kaim-Malka, R.A., Ledoyer, M., Jacob-Abraham, S.S. 1989. Food 

partitioning among scorpaenid fishes in Mediterranean seagrass beds. Journal of Fish Biology, 34: 715-

734. 

- Innes, S., Lavigne, D.M., Earle, W.M., Kovacs, K.M. 1987. Feeding rates of seals and whales. 

The Journal of Animal Ecology, 56: 115-130. 



 161

- Interreg III, 2006. Project report. 153 pp. Accessed through 

http://www.inogs.it/UserFiles/File/BIO/rel2006.pdf. 

- Ismen, A. 2003. Age, growth, reproduction and food of common stingray (Dasyatis pastinaca L., 

1758) in Iskenderun Bay, the eastern Mediterranean. Fisheries Research, 60: 169–176. 

- Ismen, A., Ismen, P., Basusta, N. 2004. Age, growth and reproduction of tub gurnard 

(Chelidonichthys lucerna L. 1758) in the Bay of Iskenderun in the eastern Mediterranean. Turkish Journal 

of Veterinary and Animal Science, 28: 289-295. 

- Jukic, S. 1972. Nutrition of the hake (Merluccius merluccius), bogue (Boops boops), striped mullet 

(Mullus barbatus) and pandora (Pagellus erythrinus) in the Bay of Kaštela. Acta Adriatica, 14: 3-40. 

- Kallianiotis, A., Torre, M., Argyri, A. 2005. Age, growth, mortality, reproduction and feeding 

habits of the striped seabream, Lithognathus mormyrus (Pisces: Sparidae), in the coastal waters of the 

Thracian Sea, Greece. Scientia Marina, 69: 391-404. 

- Kastelein, R.A., Vaughan, N., Walton, S., Wiepkema, P.R. 2002. Food intake and body 

measurements of Atlantic bottlenose dolphins (Tursiops truncates) in captivity. Marine Environmental 

Research, 53: 199-218. 

- Kaya, M., Özaydin, O., Benli, H.A. 2001. Age and growth parameters of the red bandfish 

(Cepola rubescens L., 1766) in Izmir Bay. Turkish Journal of Zoology, 25: 111-116. 

- Khailov, K.M., Burlakova, Z.P. 1969. Release of dissolved organic matter by marine seaweeds 

and distribution of their total organic production to inshore communities. Limnology and 

Oceanography, 14: 521-527. 

- Khoury, C. 1984. Ethologies alimentaires de quelques espèces de poisons de l'herbier de 

Posidonies du Parc National de Port-Cros. In: C.F. Boudouresque, A. Jeudy de Grissac, J. Olivier 

(Eds.), International Workshop Posidonia Oceanica Beds. GIS Posidonie Publications, France, 1, pp. 

335-347. 

- Koutrakis, E.T., Tsikliras, A.C. 2003. Length-weight relationships of fishes from three northern 

Aegean estuarine systems (Greece). Journal of Applied Ichthyology, 19: 258-260. 

- Kozul, V., Skaramuca, B., Kraljevic, M., Dulcic, J., Glamuzina, B. 2001. Age, growth and 

mortality of the Mediterranean amberjack Seriola dumerili (Risso 1810) from the south-eastern Adriatic 

Sea. Journal of Applied Ichthyology, 17: 134-141. 

- Kraljevic, M., Dulcic, J., Cetinic, P., Pallaoro, A. 1996. Age, growth and mortality of the striped 

sea bream, Lithognathus mormyrus L., in the Northern Adriatic. Fisheries Research, 28: 361-370. 



 162 

- Krstulovic Sifner, S., Lefkaditou, E., Ungaro, N., Ceriola, L., Osmani, K., Kavadas, S., Vrgoc, 

N. 2005. Composition and distribution of the cephalopod fauna in the eastern Adriatic and eastern 

Ionian Sea. Israel Journal of Zoology, 51: 315–330. 

- Labropoulou, M., Eleftheriou, A. 1997. The foraging ecology of two pairs of congeneric 

demersal fish species: importance of morphological characteristics in prey selection. Jounal of Fish 

Biology, 50: 324-340. 

- Labropoulou, M., Machias, A. 1998. Effect of habitat selection on the dietary patterns of two 

triglid species. Marine Ecology Progress Series, 173: 275-288. 

- Labropoulou, M., Markakis, G. 1998. Morphological-dietary relationships within two 

assemblages of marine demersal fishes. Environmental Biology of Fishes, 51: 309-319. 

- Labropoulou, M., Tserpes, G., Tsimenides, N. 1998. Age, Growth and Feeding Habits of the 

Brown Comber Serranus hepatus (Linnaeus, 1758) on the Cretan Shelf. Estuarine, Coastal and Shelf 

Science, 46: 723-732. 

- La Ferla, R., Azzaro, M., Zaccone, R., Caruso, G. 2002. Microbial respiratory and ectoenzymatic 

activities in the Northern Adriatic sea (Mediterranean sea). Chemistry and Ecology, 18: 75-84. 

- Landa, J., Pereda, P. 1997. Growth of white monkfish (Lophius piscatorius L.) in the northern 

Spanish continental shelf (ICES Divisions VIIIc and IXa). ICES Annual Science Conference. ICES 

CM 1997/CC:07. 

- Landa, J., Pereda, P., Duarte, R., Azevedo, M. 2001. Growth of anglerfish (Lophius piscatorius and 

L. budegassa) in Atlantic Iberian waters. Fisheries Research. 51: 363-376. 

- Libralato, S., Tempesta, M., Solidoro, C., Spoto M. 2006. An ecosystem model applied to 

Miramare natural Marine Reserve: limits, advantages and perspectives. Biologia Marina Mediterranea, 

13: 386-395. 

- Link, J.S., Griswold, C.A., Methratta, E.T., Gunnard, J. (Eds.) 2006. Documentation for the 

Energy Modeling and Analysis eXercise (EMAX). US Dep. Commer., Northeast Fisheries Science 

Center Reference Document 06-15. 166 pp. Available from: National Marine Fisheries Service, 166 

Water Street, Woods Hole, MA 02543-1026. 

- Malej, A. 1989. Behaviour and trophic ecology of the jellyfish Pelagia noctiluca (Forsskål, 1775). 

Journal of Experimental Marine Biology and Ecology, 126: 259-270. 



 163

- Malej, A., Malej, M. 1992. Population dynamics of the jellyfish Pelagia noctiluca (Forsskal, 1775). 

In: G. Colombo, I. Ferrara (Eds.), Marine Eutrophication and Population Dynamics. Olsen & Olsen, 

Fredensborg, pp. 215-219. 

- Malej, A., Malej, A.Jr. 2004. Invasion of the jellyfish Pelagia noctiluca in the Northern Adriatic: a 

non-success story. Chapter 16. In: H. Dumont, T.A. Shiganova, U. Niermann (Eds.), Aquatic invasions 

in the Black, Caspian and Mediterranean Seas. Kluwer Academic Publishers, Dordrecht, pp. 273-285. 

- Matic-Skoko, S., Kraljevic, M., Dulcic, J.,2004. Population structure of annular sea bream, 

Diplodus annularis L., in the Eastern Adriatic Sea. Rapp. Comm. Int. Mer Medit., 37: 399. 

- MEDAR group, 2002. MEDATLAS/2002 database. Mediterranean and Black Sea database of 

temperature, salinity and bio-chemical parameters. Climatological Atlas. 4 CD-ROM’s, IFREMER 

edition. 

- Merella, P., Quetglas, A., Alemany, F., Carbonell, A. 1997. Length-weight relationship of fishes 

and cephalopods from the Balearic Islands (western Mediterranean). Naga ICLARM Quarterly, 20: 66-

68. 

- Moodley, L., Heip, C.H.R., Middelburg, J.J. 1998. Benthic activity in sediments of the 

northwestern Adriatic Sea: sediment oxygen consumptiom, macro- and meiofauna dynamics. Journal of 

Sea Research, 40: 263-280. 

- Moreno-Amich, R. 1994. Feeding habits of grey gurnard, Eutrigla gurnardus (L., 1758), along the 

Catalan coast (northwestern Mediterranean). Hydrobiologia, 273: 57-66. 

- Morovic, D. 1964. Contribution a la connaisance de la croissance annuelle de Mugil cephalus L. et 

Mugil chelo Cuv. dans l'Adriatique. Acta Adriatica, 11: 195-204. 

- Morte, S., Redon, M.J., Sanz-Brau, A. 1999. Feeding ecology of two megrims Lepidorhombus boscii 

and Lepidorhombus whiffiagonis in the western Mediterranean (Gulf of Valencia, Spain). Journal of the 

Marine Biological Association of the U.K., 79: 161-169. 

- Moutopoulos, D.K., Stergiou, K.I. 2002. Length-weight and length-length relationships of fish 

species of the Aegean Sea (Greece). Journal of Applied Ichthyology, 18: 200-203. 

- Munda, I.M. 1990. Resources and possibilities for exploitation of North Adriatic seaweeds. 

Hydrobiologia, 204-205: 309-315. 

- Munda, I.M. 1993. Change and degradation of seaweed stands in the Northern Adriatic. 

Hydrobiologia, 260-261: 239-253. 



 164 

- Okey, T.A., Mahmoudi, B. (Eds.) 2002. An ecosystem model of the West Florida Shelf for use 

in fisheries management and ecological research: volume II. Model construction. Fish and Wildlife 

Conservation Commission, Florida Marine Research Institute, St. Petersburg. 154 pp. 

- Olaso, I., Rodriguez-Marin, E. 1995. Alimentación de veinte especies de peces demersales 

pertenecientes a la división VIIIc del ICES. Otoño 1991. Informes Técnicos, Centro Oceanográfico de 

Santander, Instituto Español de Oceanografía 157. 56 pp. 

- Opitz, S. 1996. Trophic Interactions in Caribbean Coral Reef. ICLARM Tech. Rep. 43, 

ICLARM, Makati City, Philippines, 341 pp. 

- Orlando Bonaca, M., Lipej, L. 2005. Factors affecting habitat occupancy of fish assemblage in 

the Gulf of Trieste (Northern Adriatic Sea). Marine Ecology, 26: 42-53. 

- Pallaoro, A., Jardas, I. 1990. Food and feeding habits of black scorpionfish (Scorpaena porcus L. 

1758) (Pisces, Scorpaenidae) along the Adriatic coast. Acta Adriatica, 32: 885-898. 

- Pallaoro, A., Jardas, I. 2003. Some biological parameters of the peacock wrasse, Symphodus 

(Crenilabrus) tinca (L. 1758) (Pisces: Labridae) from the middle eastern Adriatic (Croatian coast). Scientia 

Marina, 67: 33-41. 

- Pallaoro, A., Cetinic, P., Dulcic, J., Jardas, I., Kraljevic, M. 1998. Biological parameters of the 

saddled bream Oblada melanura in the eastern Adriatic. Fisheries Research, 38: 199-205. 

- Papaconstantinou, C., Petrakis, G., Mytilineaou, C., Politou, C.-Y. , Vassilopoulou, V., 

Fourtouni, A. 1989. Fisheries investigations on the demersal fishes of the Evvoikos and Pagasitikos 

Gulfs. Technical Report November 1989, National Centre for Marine Research, Athens, Greece. In 

Greek. 

- Pauly, D. 1978. A preliminary compilation of fish length growth parameters. Berichte des 

Institut für Meereskunde an der Universität Kiel 55. 200 pp. 

- Pauly, D. 1980. On the interrelationships between natural mortality, growth parameters, and 

mean environmental temperature in 175 fish stocks. Journal du Conseil international pour l’Exploration 

de la Mer, 39: 175-192. 

- Pauly, D., Froese, R., Albert, J.S. 1998. The BRAINS table. In R. Froese, D. Pauly (Eds.), 

FishBase 98: concepts, design and data sources. ICLARM, Manila, Philippines, pp. 195-198. 

- Piccinetti, C., Giovanardi, O. 1984. Données biologiques sur Solea vulgaris Quensel en 

Adriatique. FAO Fisheries Report, 290: 117-121. 



 165

- Piccinetti, C., Jukic, S. 1988. Élaboration des donnés sur les ressources demersales de la haute et 

moyenne Adriatique. FAO Fisheries Report, 394: 172-173. 

- Pinczon du Sel, G., Daguzan, J. 1992. Contribution a la connaissance du regime alimentaire de 

la seiche (Sepia officinalis L.) (Mollusque, Cephalopode) dans le Nord du Golfe de Gascogne et dans le 

Golfe du Morbihan: resultats preliminaires. In: Ifremer (Ed.), Les Mollusques Marins, Biologie et 

Aquaculture. Actes de Colloques 14. Societe Francaise de Malacologie, pp. 155-172. 

- Pinnegar, J.K., Polunin, N.V.C. 2000. Contributions of stable-isotope data to elucidating food 

webs of Mediterranean rocky littoral fishes. Oecologia, 122: 399-409. 

- Pinnegar, J.K., Polunin, N.V.C. 2004. Predicting indirect effects of fishing in Mediterranean 

rocky littoral communities using a dynamic simulation model. Ecological Modelling, 172: 249-267. 

- Pranovi, F., Giani, M. 1997. Popolazioni macrobentoniche in alcuni siti dell’Adriatico 

settentrionale: composizioni e biomasse. Pesca e ambiente nella laguna di Venezia e nell’alto Adriatico, 

“Il Leggio” Libreria Editrice, Sottomarina – Chioggia (VE). 

- Quetglas, A., Alemany, F., Carbonell, A., Merella, P., Sanchez, P. 1998. Biology and fishery of 

Octopus vulgaris Cuvier, 1797, caught by trawlers in Mallorca (Balearic Sea, Western Mediterranean). 

Fisheries Research, 36: 237-249. 

- Ragonese, S., Bianchini, M.L. 1998. Growth, mortality and yield-per-recruit of the poor cod, 

Trisopterus minutus capelanus, from the strait of Sicily. Naga ICLARM Quarterly, 21: 61-70. 

- Riedl, R. 1991. Flora e fauna del mediterraneo. Franco Muzzio & c. Editore, Padova. 

- Rijavec, L., Lupanovic, S. 1965. A contribution to the knowledge of biology of Pagellus erythrinus 

L. in the middle Adriatic. Rapp. Comm. Int. Mer Medit., 18: 195-200. 

- Rodhouse, P.G., Nigmatullin, C.M. 1996. Role as consumers. Philosophical Transactions: 

Biological Sciences, 351: 1003-1022. 

- Rodriguez, A. 1996. Régime alimentaire de deux Soleidae, Solea lascaris et Solea impar de la côte 

ouest de Bretagne. Cybium, 20: 261-277. 

- Rodriguez-Cabello, C., Sanchez, F. 2005. Mortality estimates of Scyliorhinus canicula in the 

Cantabrian sea using tag-recapture data. Journal of Fish Biology, 66: 1116-1126. 

- Sala, E., Ballesteros, E. 1997. Partitioning of space and food resources by three fish genus 

Diplodus (Sparidae) in a Mediterranean rocky infralittoral ecosystem. Marine Ecology Progress Series, 

152: 273-283. 



 166 

- Samsun, O., Samsun, N., Bilgin, S., Kalayci, F. 2006. Population biology and status of 

exploitation of introduced garfish Belone belone euxini (Günther, 1866) in the Black Sea. Journal of 

Applied Ichthyology, 22: 353-356. 

- Santic, M., Jardas, I., Pallaoro, A. 2002. Age, growth and mortality rate of horse mackerel, 

Trachurus trachurus (L.), living in the eastern central Adriatic. Periodicum Biologorum, 104: 165-173. 

- Santic, M., Jardas, I., Pallaoro, A. 2003a. Biological parameters of Mediterranean horse 

mackerel, Trachurus mediterraneus (Steind.) in the eastern Adriatic. Periodicum Biologorum, 105: 393-399. 

- Santic, M., Jardas, I., Pallaoro, A. 2003b. Feeding habits of Mediterranean horse mackerel, 

Trachurus mediterraneus (Carangidae), in the central Adriatic Sea. Cybium, 27: 247-253. 

- Santic, M., Jardas, I., Pallaoro, A. 2004. Diet composition and feeding intensity of 

Mediterranean horse mackerel, Trachurus mediterraneus (Osteichthyes: Carangidae), in the central Adriatic 

Sea. Acta Adriatica, 45: 43-50. 

- Siblot-Bouteflika, D. 1976. Contribution à l'étude des Scorpènidés de la région d'Alger. Ph.D. 

Thesis, University Aix-Marseille II, France. 

- SIBM, 2006. Standardizzazione delle metodiche di determinazione specifica e valutazione degli 

stocks delle razze. Società italiana di Biologia Marina, Comitato Necton e Pesca, GRUppo Nazionale 

Risorse Demersali. Accessed through http://www.sibm.it/file%20.doc/ray.pdf 

- Sinovcic, G. 1984. Summary of biological parameters of sardine (Sardina pilchardus, Walb.) from 

the central Adriatic. FAO Fisheries Report, 290: 147-148. 

- Sinovcic, G. 2001. Small pelagic fish from the Croatian fishing grounds. In P. Mannini, F. 

Massa, N. Milone (Editors), Priority topics related to small pelagics fishery resources of the Adriatic 

Sea. GCP/RER/010/ITA/TD-03. Accessed through http://www.faoadriamed.org/pdf/td3/web-td-

3-S1.zip 

- Sinovcic, G., Franicevic, M., Zorica, B., Cikes-Kec, V. 2004. Length–weight and length–length 

relationships for 10 pelagic fish species from the Adriatic Sea (Croatia). Journal of Applied Ichthyology, 

20: 156–158. 

- Stergiou, K.I., Moutopoulos, D.K. 2001. A review of length-weight relationships of fishes from 

Greek marine waters. Naga ICLARM Quarterly, 24: 23-39. 

- Stergiou, K.I., Karpouzi, V.S. 2002. Feeding habits and trophic levels of Mediterranean fish. 

Reviews in Fish Biology and Fisheries, 11: 217–254. 



 167

- Stergiou, K.I., Christou, E.D., Georgopoulous, D., Zenetos, A., Souvermezoglou, C. 1997. The 

Hellenic seas: physics, chemistry, biology and fisheries. In: A.D. Ansell, R.N. Gibson, M. Barnes (Eds.). 

Oceanography and marine biology: an annual review. UCL Press, pp. 415-538. 

- Trites, A.W., Christensen, V., Pauly, D. 1997. Competition between fisheries and marine 

mammals for prey and primary production in the Pacific Ocean. Journal of Northwest Atlantic Fishery 

Science, 22: 173-187. 

- Tserpes, G., Tsimenides, N. 2001. Age, growth and mortality of Serranus cabrilla (Linnaeus, 

1758) on the Cretan shelf. Fisheries Research, 51: 27-34. 

- Tudela, S., Palomera, I., Quílez, G. 2002. Feeding of anchovy Engraulis encrasicolus larvae in the 

north-west Mediterranean. Journal of the Marine Biological Association of the U.K., 82: 349-350. 

- Ungaro, N. 2001. Some information on the biology of the brown ray (Raja miraletus L., 1758) in 

the southern Adriatic basin. Poster paper presented at the European Elasmobranch Association, 5th 

Annual Science Meeting, 19-21 October 2001, Kiel, Germany. 

- Ungaro, N., Vrgoc, N., Mannini, P. 2001. The biology and stock assessment of Merluccius 

merluccius (L.) in the Adriatic Sea: an historical review by geographical management units. GFCM-SAC 

Working Group on Demersal Species, GCP/RER/010/ITA/OP-03. Accessed through 

http://www.faoadriamed.org/pdf/OP-03.zip 

- Valle, C., Bayle, J.T., Ramos, A.A. 2003. Weight-length relationships for selected fish species of 

the western Mediterannean Sea. Journal of Applied Ichthyology, 19: 261-262. 

- Vannucci, S. 2005. Ecologia di alcune specie di Rajidae nel Mar Ligure meridionale con 

particolare riferimento all’alimentazione. Thesis in Environmental Sciences, University of Pisa, Italy. 

Accessed through http://etd.adm.unipi.it/theses/available/etd-06292005-

122910/unrestricted/Tesi_Simona_Vannucci.pdf on October 2006. 

- Vassilopoulou, V., Papaconstantinou, C. 1994. Age, growth, and mortality of the spotted 

flounder (Citharus linguatula Linnaeus 1758) in the Aegean Sea. Scientia Marina, 58: 261-267. 

- Velasco, F., Olaso, I., de la Gándara, F. 1996. Alimentación de veintidós especies de peces 

demersales de la División VIIIc de la ICES. Otoños de 1992 y 1993. Informes Técnicos, Instituto 

Español de Oceanografía 164. 62 pp. 

- Visentin, E. 2007. Analisi del pescato di elasmobranchi del mercato ittico di Chioggia. M.Sc. 

thesis in Marine Biology, University of Padova, Italy. 



 168 

- Vrgoc, N. 2000. Struktura i dinamika pridnenih zajednica riba Jadranskog mora. Ph.D. thesis, 

University of Zagreb, Croatia. 198 pp. 

- Vrgoc, N., Krstulovic Sifner, S., Dadic, V., Jukic-Peladic, S. 2006. Demographic structure and 

distribution of John Dory, Zeus faber L. 1758, in the Adriatic Sea. Journal of Applied Ichthyology, 22: 

205-208. 

- Zorica, B., Sinovcic, G., Pallaoro, A. 2005. Age, growth and mortality of painted comber, 

Serranus scriba (Linnaeus, 1758), in the Trogir Bay area (eastern mid-Adriatic). Journal of Applied 

Ichthyology, 21: 433-436. 

- Zorica, B., Sinovcic, G., Pallaoro, A., Cikes Kec, V. 2006. Reproductive biology and length–

weight relationship of painted comber, Serranus scriba (Linnaeus, 1758), in the Trogir Bay area (middle-

eastern Adriatic). Journal of Applied Ichthyology, 22: 260-263. 

- Zucchetta, M., Libralato, S., Granzotto, A., Pranovi, F., Raicevich, S., Torricelli, P. 2003. 

Modelling Approach for the Evaluation of the Efficacy of MPA in the Northern Adriatic Sea. 

Proceedings of the Sixth International Conference on the Mediterranean Coastal Environment, 

MEDCOAST 03. Erdal Özhan (Editor), Ravenna, Italy, pp. 433-444. 

- Zupanovic, S. 1961. Contribution à la connaissance de la biologie des poissons de l'Adriatique. 

Acta Adriatica, 9: 1-84.  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


