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Introduction 
 
The definition of the geographical Management Units (henceforth MUs) in the Adriatic 
Sea was discussed during the first meeting of theAdriamed Working Groups1 on shared 
demersal fishery resources, held in Fano 24th-25th July 2000 (Adriamed, 2000), and 
small pelagic resources, held in Split 12th-13th October 2000 (Adriamed, in prep.), of the 
Adriatic Sea, established within the FAO-Adriamed Project framework. This issue was 
further dealt with during an ad hoc experts meeting held in Fano (Italy) 8-10 January 
20012.  
 
During the meetings the proposed criteria for a partition of the GFCM area into fishery 
MUs, as indicated at the 24th GFCM session (Alicante, 7-15 July 1999; GFCM 1999), 
were considered. Participants at the Fano meeting considered that MUs should take into 
account fishery management needs, biological and bio-geographical features.  
 
 
General characteristics of the Adriatic Sea 
 
The Adriatic Sea may be considered as a semi-enclosed basin within the Mediterranean 
Sea. It is characterised by an extended continental shelf in the Northern and Central part 
while the continental slope is mostly found in the Southern part where the maximum 
depth of 1223 m is reached (Figure 1). 
 
In the Adriatic Sea all types of bottom sediments are found, but muddy bottoms are 
mostly below 100 m depth, while in the Central and Northern Adriatic the shallower sea 
bed is characterised by relict sand (Alfirevic, 1981). 
 
The hydrography of the region is characterised by water inflow from the Eastern 
Mediterranean (entering from the Otranto channel along the Eastern Adriatic coast) and 
                                                           
1 The institutes collaborating to the Adriamed Working Groups on Shared Demersal and Small Pelagic 
Fisheries Resources are: Fishery Research Institute (Dürres, Albania); ICRAM (Chioggia, Italy); Institute 
of Oceanography and Fisheries (Split, Croatia); IRPEM-CNR (Ancona, Italy); Laboratory of Marine 
Biology and Fisheries (Bari, Italy); Laboratory of Marine Biology and Fisheries (Fano, Italy); National 
Institute of Biology (Ljubljana, Slovenia) 
 
2 This paper contains some conclusions drawn by the two Adriamed Working Groups on Shared 
Demersal and Small Pelagic Fisheries Resources and an Adriamed ad hoc experts meeting; it was 
prepared by S. Jukić-Peladić, C. Piccinetti, N. Ungaro, N. Vrgoć and P. Mannini. 
 



fresh water runoff from Italian rivers. These features produce both seasonal latitudinal 
and longitudinal gradients in hydrographic characteristics along the basin (Buljan and 
Zore-Armanda, 1979; Artegiani et al., 1981). All these factors influence the distribution 
of biological communities and their occurrence pattern. 
 
Where fishery resources are concerned, most pelagic and demersal species have 
differential distribution depending on their bio-ecological features. These resources are 
shared by the fishing fleets of coastal states; scientific data obtained through different 
fishery resource appraisal surveys are available at the Institutes and Laboratories located 
around the Adriatic. Moreover, during the recent years, the EU-financed MEDITS 
(MEDiterranean International Trawl Survey) programme allowed most Adriatic 
countries to participate in the same fishery research program (demersal resources) for 
the first time. 
 
Considerations on Adriatic Sea Management Units 
 
Under the scope of the above mentioned Adriamed Working Groups, target commercial 
species whose stocks should be regarded as shared for management purposes, were 
agreed upon and listed by the regional experts (Tables 1 and 2). For the present paper 
the first group of demersal species (Group A, high priority) was chosen in order to 
describe spatial distribution in the Adriatic using data made available from the MEDITS 
programme. 
 
Results from the bottom trawl survey carried out in June-July 2000 at 10-800 m depths 
(254 hauls) were analysed utilising kriging procedures; variogram models were 
validated and relative abundance indices (number of specimens/km2) were mapped for 
some of the species considered on the basis of data availability and quality. Density 
index in number was preferred for the purpose of MU identification. 
 
It was observed that some of the species concerned are widely distributed in the Adriatic 
Sea (i.e. Merluccius merluccius and Mullus barbatus, Figures 2 and 3) while others 
have a limited (i.e. Merlangius merlangus, Figure 4) or patchy distribution. With regard 
to M. barbatus, the characteristic seasonal distribution of this resource is shown by the 
map of Figure 3 where the high occurrence of adult stock in the Eastern Adriatic is 
highlighted. 
  
Small pelagic target species, particularly Engraulis encrasicolus and Sardina 
pilchardus, are widely distributed in the Adriatic, but the relative abundance of each 
species generally depends on hydrographic features supporting primary production of 
the basin. As a general rule the biomass of the stocks increases following a latitude 
gradients (Piccinetti, 1970; Sinovcic, 1986, 1991; Cingolani et al., 1998; Marano et al., 
1998; Marano et al., in press), nevertheless the highest biomass values refer to the 
Northern and Central Adriatic Sea. As far as the Southern Adriatic is concerned small 
pelagic fish biomass is lower and mostly characterised by S. pilchardus (Marano et al., 
1998). Due to this, fishing effort targeting small pelagics is mostly concentrated in the 
Northern and Central areas. 
 



It can be noted that the distribution pattern of the species alone is unlikely to allow for, 
or to fit within, a rigorous definition of the geographical boundaries of the MUs. 
Multispecies approach (i.e. distribution of demersal species assemblages) gave similar 
output (Jukic et al., in press). According to the results obtained and considering the 
criteria proposed by the GFCM (GFCM, 1999), it was agreed to define the Adriatic Sea 
MUs as follows. 
 
The two MUs previously proposed by the GFCM were considered as appropriate, 
however it was found relevant to introduce minor modifications. The Southern 
boundary of the MU 37.2.1.a (originally from Vieste to the Montenegro-Albania 
border) should be a straight line between the mouth of the stream Saccione (Northern 
limit of the Italian Manfredonia fishery district, Lat. 41°55’ N – Lon. 15°08’ E3) and the 
Croatia-Montenegro border (Cape Ostro on Prevlaka Peninsula, Lat. 42°24’ N – Lon. 
18°32’ E). The Southern boundary of the MU 37.2.2.b (originally from Cape S. Maria 
di Leuca to the Albania-Greece border) should be a straight line between Porto Badisco 
(Southern limit of Brindisi fishery district, Lat. 40°04’ N – Lon. 18°29’ E) and the 
Albania-Greece border (Lat. 39°52’ N – Lon. 19°58’ E). The presently proposed MU 
boundaries are shown in Figure 5. 
 
The arguments taken into account for the revised MUs were: 

 
- The originally proposed existing GFCM Management Units  
- The recent geo-political changes which have modified the national borders along the 

Adriatic Sea 
- The national statistical division, particularly in the case of Italy  
- The geomorphologic characteristics of the basin 
- The historical fishery exploitation strategies and policy  
 
 
Research programmes to be implemented through the Adriamed Project relevant 
to the definition of Management Units 
 
The regional experts collaborating within the Adriamed framework have jointly 
identified, during the Working Group meetings, a number of research priorities 
concerning shared demersal and small pelagic fishery resources of the Adriatic Sea. 
Consequently, research programmes are being elaborated and implementation is 
planned with the Project’s assistance. Some of these are also expected to be useful to 
support and improve the MU definition in the Adriatic Sea and are briefly described 
below. 
 
Since in the definition of fishery management unit, biological and bio-geographical data 
of species resources should be taken into account, analysis of the genetic structure of the 
stocks of some of Group A species (Tables 1 and 2) will be performed. The programme 
is articulated in a sampling phase covering the whole Adriatic and in DNA marker 
variation analysis. The molecular genetic analysis will consist of the isolation and 

                                                           
3 Geographical coordinates are only tentatively indicated and must be properly identified and verified. 



optimisation of specific micro-satellite markers and the screening of stock genetic 
variation. 
 
Stock monitoring and assessment will be spatially and temporally improved through the 
execution of fishery resource appraisal surveys (or their extension to the Eastern 
Adriatic of existing geographically limited activities). 
 
The Pomo/Jabuka Pit in MU 37.2.1.a is recognized as one of the most important critical 
habitats of the Adriatic Sea (Frattini and Paolini, 1995; Paolini et al., 1995). The area is 
known for the high occurrence of species of remarkable commercial importance such as 
M. merluccius and Nephrops norvegicus. In order to identify appropriate management 
options (and if necessary research needs) for this area, ad hoc group of scientists with 
particular knowledge of the Pomo/Jabuka Pit ecology and fishery productivity will be 
organised with the task of critically reviewing the existing information which 
historically has been accrued by, for the most part, Croatian and Italian research. 
 
In consideration of the EU requirements for fishery statistics data collection and 
management (Council Regulation No 1543/2000), a fishery statistics and biological 
sampling network will be established at selected fishing ports around the Adriatic to 
have a comparative, although limited, insight into the fishery exploitation pattern of the 
national fishing fleets targeting the same resources, and to obtain their socio-economic 
characterization. This activity will permit the feasibility of data collection to be assessed 
for the interested non-EU member countries participating in the Adriamed Project. 
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Figure 1. Bathymetric chart of the Adriatic Sea. 
 



Table 1. Relevant common demersal species whose stocks are shared by at least two 
              Adriatic countries (from Adriamed, 2000). 
 
●: common occurrence; 
○: scarce; 
blank: negligible 
 
Species Area of Occurrence 

Group A Northern 
Adriatic 

Central 
Adriatic 

Southern 
Adriatic 

Geographical Management Unit 37.2.1.a 37.2.2.b 

Eledone cirrhosa  ● ● 
Eledone moschata ● ● ○ 
Loligo vulgaris ● ● ● 
Lophius budegassa ○ ● ● 
Lophius piscatorius  ○ ● 
Merlangius merlangus ● ●  
Merluccius merluccius ● ● ● 
Mullus barbatus ● ● ● 
Nephrops norvegicus ● ● ● 
Pagellus erythrinus ● ● ● 
Parapeneus longirostris  ○ ● 
Sepia officinalis ● ● ● 
Solea vulgaris ● ● ○ 
 
 

Species Area of Occurrence 

Group B Northern 
Adriatic 

Central 
Adriatic 

Southern 
Adriatic 

Geographical Management Unit 37.2.1.a 37.2.2.b 

Boops boops ● ● ● 
Illex coindetii ○ ● ● 
Micromesistius potassou  ● ● 
Mustelus mustelus ● ● ● 
Octopus vulgaris ○ ● ● 
Pecten jacobaeus ● ●  
Platichthys flesus italicus ● ● ○ 
Scyliorhinus canicula ● ● ● 
Spicara flexuosa ● ● ○ 
Squalus acanthias ● ● ● 
Trachurus mediterraneus ● ● ● 
Trachurus trachurus ● ● ● 
Trigla lucerna  ○ ● 
Trigloporus lastoviza ● ○ ○ 
Trisopterus minutus capelanus ● ● ● 



Table 2. Relevant common small pelagic species whose stocks are shared by at least 
two Adriatic countries (from Adriamed, in prep.). 

 
●: common occurrence; 
○: scarce; 
blank: negligible 
 
 

Species Area of Occurrence 

Group A Northern 
Adriatic 

Central 
Adriatic 

Southern 
Adriatic 

Geographical Management Unit 37.2.1.a 37.2.2.b 

Engraulis encrasicolus ● ● ● 
Sardina pilchardus ● ● ● 
Sprattus sprattus ● ○  
Scomber scomber ● ● ● 
 
 

Species Area of Occurrence 

Group B Northern 
Adriatic 

Central 
Adriatic 

Southern 
Adriatic 

Geographical Management Unit 37.2.1.a 37.2.2.b 

Scomber japonicus ● ● ● 
Sardinella aurita   ● 
 
 
 
 
 
 



 
Figure 2. Geographical distribution of M. merluccius (n°/km2) in the Adriatic Sea in June-July 
2000. Data were collected during the execution of the EU-financed MEDITS programme. 
 



 
Figure 3. Geographical distribution of M. barbatus (n°/km2) in the Adriatic Sea in June-July 
2000. Data were collected during the execution of the EU-financed MEDITS programme. 
 



 
Figure 4. Geographical distribution of M. merlangus (n°/km2) in the Adriatic Sea in June-July 
2000. Data were collected during the execution of the EU-financed MEDITS programme. 
 



 
Figure 5. Map showing the boundaries of Adriatic Sea Management Unit 37.2.1.a and 
37.2.2.b as originally indicated by the GFCM (solid line) and with the presently proposed 
revision (dotted line). 
 


