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1 Introduction 

For the third consecutive year, the Working Group on Cephalopod Fisheries and Life History 
(WGCEPH) worked by correspondence, as a consequence of the lack of transnational research 
projects that can create and support cooperative research and travelling opportunities.  

During 2006 the consequences of the current lack of transnational research are more evident 
within WGCEPH, as very little progress was possible towards the completion of the proposed 
ToR. 

Unfortunately, similarly to what has happened with previous reports, the preparation of the 
current WGCEPH report has been delayed. This has been due essentially to the less strict 
commitment resulting from working by correspondence.  

As in previous years, meeting by correspondence was the possible alternative format to the 
annual meetings, but this has once more proven that the concurrent physical presence of 
members in a forum is more efficient. It would be desirable that such a meeting is made 
possible in the near future, but presently the first priority is to set up another international 
research action that will facilitate the development of new lines of research or consolidate 
previous research results by re-analyses under new methodologies. 

The lack of new research projects and the continued scarcity of national funding for 
cephalopod research and in particular for travelling of researchers to international meetings 
continues to be a concern that must be restated. It is a concern that, throughout the most recent 
years continues to lay a heavy burden on those who wish to contribute to WGCEPH.  

The importance of cephalopod resources to northern European nations during 2004 has 
continued to show that this group of organisms plays a supporting role in amidst many 
declining European fisheries and deserves or even requires continued research. Recent 
statistics show the same tendency for 2005, while the results of crises in the sector in 
depending regions have shown what the consequences of a decline in the abundance of these 
organisms may be. Thus WGCEPH continues to consider that the rather paradoxical situation 
of the inverse relationship between the importance of the resource and dedicated research 
funding opportunities should be reversed by national authorities within the ICES area. 
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1.1 Terms of Reference 

The Working Group on Cephalopod Fisheries and Life History [WGCEPH] (Chair: Joao 
Pereira, Portugal) will work by correspondence in 2006 to: 

a ) update and refine available landing statistics at relevant time-scales, compile 
available information on fishing effort of selected fleets, on discards and on 
selectivity and explore resource survey databases for information about sampled 
cephalopods in the ICES area. Report on current status; 

b ) compile methods and results available for stock identification and estimation of 
population size of fished cephalopods. Report on current status; 

c ) identify possible precautionary approaches to the management of these 
cephalopod resources; evaluate management options and consider socio-
economic issues. Report on current status; 

d ) compile available data and identify relationships between abundance and 
environmental conditions, factors affecting recruitment, migration and 
distribution patterns of juveniles and adults, trophic interactions and contaminants 
bio-accumulation; 

e ) review and report on cephalopod culture techniques and results and their interest 
in the understanding of biological phenomena;  

f ) update the bibliographic database of cephalopod literature relevant to fisheries, 
including grey literature. Make available on WWW;  

g ) prepare material from EU project CEPHSTOCK and WG reports for CRR on the 
state of the art in cephalopod fisheries biology. 

2 ToR a) 

• update and refine available landing statistics at relevant time-scales; 
• compile available information on fishing effort of selected fleets, on discards and 

on selectivity; 
• explore resource survey databases for information about sampled cephalopods in 

the ICES area. 

2.1 Compilation of landing statistics 

The present report updates landing statistics for 2004, provides provisional data for 2005 and 
reports on tendencies since 1973, for cephalopod groups caught in the ICES area (Tables 2.1 
to 2.4 and Figures 2.1 to 2.3). The data originate from the ICES STATLANT database and 
from additional national information supplied by Working Group members. As generally 
happens, data for the most recent year should be considered as preliminary, and they are 
marked as such in the tables (“P”). The data compiled in this report represent the most precise 
information on cephalopod landings within the ICES area that can be obtained to date.  

It has become apparent that the separation between the two groups of squid (short and 
longfinned) in national statistics has not always been very clear and continues to be somewhat 
imperfect. For that reason it is difficult to be certain of the degree of comparability of current 
versus older data. For the purpose of estimating tendencies, the two groups have therefore 
been summed up. 

Tables 2.1 to 2.4 give information on annual catch statistics (1997–2005) per cephalopod 
group in each ICES division or subarea, separately for each nation: 

• Table 2.1. groups species of cuttlefish and bobtail squid (families Sepiidae and 
Sepiolidae). The majority of landings summarised in this table are catches of 
Sepia officinalis, the common cuttlefish, plus smaller amounts of S. elegans and 
S. orbignyana and various species of bobtail squid (Sepiolidae) in a few 
instances, possibly only in the southernmost regions; 
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• Table 2.2. groups species of common squid (including the long-finned squids 
Loligo forbesi, L. vulgaris and Alloteuthis subulata). The majority of common 
squid landings are L. forbesi more important in the north and in Subarea X and 
L.vulgaris, more important in central and southern regions;  

• Table 2.3. groups species of short-finned squid (Illex coindetii and Todaropsis 
eblanae), European Flying squid (Todarodes sagittatus), Neon Flying squid 
(Ommastrephes bartrami) and occasionally a variety of species belonging to 
different Decapod families; 

• Table 2.4. groups species of octopus (including Eledone cirrhosa, E. moschata 
and Octopus vulgaris, mostly, as well as some locally and temporally abundant 
close allied shallow-water species). 

Similarly to previous years, a compilation separated into single species or even not combining 
families is not possible, as not all countries report landings discriminated into lower taxa. It is 
worth mentioning some efforts towards that goal, such as in the case of Ireland and Portugal, 
where statistics begin to mention species rather than higher groups. Other cases, such as the 
Netherlands or Germany, continue to list families together (Loliginidae and Ommastrephidae), 
which is of very little use in fisheries or bio-economic research. 

It should be noted that preliminary data that suggested a return in 2004 to large landings of the 
European Flying squid (Todarodes sagittatus) in subareas II and III were not confirmed, the 
species maintaining low levels of abundance, and nearly absent from those northern ranges. In 
2005 preliminary data, it is important to note that octopod landings have significantly 
increased, slightly improving the best ever landings for the group, which had been observed in 
1996 (11658 in 1996 as compared to 17751 in 2005). Landings were particularly significant 
for countries in the south of the area, in spite of the unabated fishing pressure that has been 
reported throughout the years and particularly in spite of the very bad reports received from 
Galicia early in the year. 

Table 2.5 summarises total annual cephalopod landings in the whole ICES area for major 
cephalopod groups. The 2005 data are a provisional subtotal of the real 2005 landings and 
should not be analysed with other years or between groups, as the missing data are not 
proportional to the data already gathered. Notably, a significant proportion of cuttlefish 
landings are missing from the table. Inverting the tendency noted in the 3 years up to 2003, 
which were the worst on record since 1996, 2004 definitive statistics indicate a significant 
improvement of cephalopod landings. The figures indicate that overall, landings in 2004 were 
approximately 1.48 times greater than in 2003 and 1.07 times greater than in 2000, the 
previous best. Individual contributions by shortfinned squid were 1.59 times greater in 2004 
than in 2003, by longfinned squid they were 1.7 times greater, by cuttlefish they were 1.6 
times greater, and by octopods 1.2 times greater. Preliminary landing data for 2005 suggest 
that the annual production should go back to between 40 and 50 thousand tonnes, maybe 
closer to the top of the interval, supported by improved landings of longfinned squid and 
octopods. 

Table 2.6 provides information of total annual cephalopod landings in the whole ICES area for 
major cephalopod groups, per fishing nation. 

If the total cephalopod landings per nation are looked at following annual fluctuations, it can 
be seen that in general each nation take a proportional share of the total annual landings so that 
relative ranking among nations does not vary significantly, as can be seen in Figure 2.1. In 
fact, only very seldom are there changes in position among the top ranking six or seven 
nations, which appears to indicate no major alterations to the patterns of distribution of the 
main species as well as to the exploitation patterns.  

If species landings are grouped into three groups, cuttlefish, squid (shortfinned and 
longfinned) and octopus, each group can be seen to be exploited by a few nations, and this 
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situation does generally also not change significantly over the years. Figure 2.2 shows that in 
the case of cuttlefish, France has always landed the largest proportion of the total in the ICES 
area and generally only Spain and Portugal have landed to any comparable degree. In the case 
of this group of organisms, the U.K. also began to land from 1989, obtaining a share of the 
total that has surpassed those of Portugal and Spain together. This seems to indicate additional 
effort directed at the species in the group, since the global amount of the French, Portuguese 
and Spanish landings did not decrease and neither did the small shares of the remaining 
nations. The four largest landing nations in this group have always accounted for over 95% of 
all cuttlefish landings in the ICES area. In the case of squid, landings have also been shared 
mostly among France, Portugal and Spain, the largest of the shares similarly belonging to 
France. In this group however, Norway played a significant role from 1979 to 1985 and again 
to a lesser degree in 1987 and 1988, as availability of Todarodes sagittatus changed 
dramatically. Thus from 1979 to 1985, the most important landings were those of Norway. 
The group is also exploited to an important degree by a combination of other nations, among 
which Scotland ranks first. In the group of octopus landings, more than 95% are shared by two 
nations, Portugal and Spain. The shares of the two nations have changes slightly over the 
years, Spain having had initially the largest, which is now taken by Portugal. It is important to 
note that in spite of the continued fishing pressure, cephalopod resources in the ICES area 
have tended to yield increasingly throughout the 32 years of recorded data. Figure 2.3 displays 
the total yearly landings for each of the same three groups of cephalopod species, cuttlefish, 
squid and octopus. Cuttlefish landings display a strong significant (n=32, p<<0.01) tendency 
to increase, whereas those of octopus a less significant similar trend (n=32, p<0.02) and only 
those of squid have been stationary, which appears to be at least partially due to the large 
fluctuations in the landings of Todarodes sagittatus. 

Table 2.1: Landings (in tonnes) of Cuttlefish (Sepiidae) and Bobtail Squid (Sepiolidae). 

COUNTRY 1997 1998 1999 2000 2001 2002 2003 2004 2005P 

            
ICES Division IIIa (Skagerrak and Kattegat)          
Denmark     2 6 18 21 29 
            
ICES Division IVa (Northern North Sea)          
Denmark     2 3 7 10 7 
France         + 
Scotland        1   
            
ICES Division IVb (Central North Sea)         
Belgium 2 3 3 7 11.8 12 4.1 5 1 
France   1.4 0.4 0.1 0.1 0.4   + 
Denmark     1 13 35 36 13 
England, Wales & Northern Ireland    0.1 3.1 0.4 1  
Netherlands + + + 2  10.8 6 3 1 
Scotland        1   
            
ICES Division IVc (Southern North Sea)         
Belgium 4 4 5 12  205.9 64.4 103 57 
England, Wales & Northern Ireland 22 28 22 14 4.7 4.2 2.3 2 3 
France 135 140 231.4 419.8 184.2 217.2 119.8 120 + 
Netherlands + + + 97 118 363.3 229 352 146 
Scotland        2 1 
            
ICES Division Vb (Faroe Grounds)            
France        5 + 



ICES WGCEPH Report 2006  |  7 

 

COUNTRY 1997 1998 1999 2000 2001 2002 2003 2004 2005P 

           
ICES Division VIa,b (NW coast of Scotland and North Ireland, Rockall)      
England, Wales & Northern Ireland 0 + 0 0   0.2     
France 1 0 5.3 0.6 0.4 0.2 0   + 
Scotland     4.8       
Spain 14 16 0 1 0 0 0 0 0 
             
ICES Division VIIa (Irish Sea)          
Belgium 1 1 1 1 2 4.7 1 1   
England, Wales & Northern Ireland 1 1 1 1 0.1 0 0.8     
France 0 0 0.1 0.9 0.7 7.1 0.5     
            
ICES Divisions VIIb, c (West of Ireland and Porcupine Bank)        
England, Wales & Northern Ireland 0 4 3 0  0 0.02   + 
France   0.2 0 0.2 0.3 2.3 10 + 
Spain 13 14 0 3 17 3 4.6 9.9 11.5 
             
ICES Divisions VIId, e (English Channel)          
Belgium 6 15 9 35 223.7 497.1 472.6 607 501 
Channel Islands 8 20 22 26 8 11.3 9.4 12 7 
England, Wales & Northern Ireland 1634 2449 2014 2910 2607.8 3406.7 4581.3 4858 2821 
France 5742 7530 8342.9 11220.4 7242 11596.6 9124.6 13463 + 
Netherlands + + + 2 2.6 6.4 14 33 27 
            
ICES Division VIIf (Bristol Channel)           
Belgium 1 + 1 1 11.7 3.8 7 38 16 
England, Wales & Northern Ireland 44 39 9 12 6.9 18.8 39.2 28 11 
France 29 36 23 22 27 62 56 52   
            
ICES Divisions VIIg-k (Celtic Sea and SW of Ireland)         
Belgium 3 3 4 2 3.1 5.6 15 55 20 
England, Wales & Northern Ireland 464 220 206 139 80.2 101.8 325.2 135 153 
France 21 946 886.2 986 759.9 609.1 843.8 1168 + 
Ireland         3 
Netherlands      0.1 1     
Spain 57 181 122 13 6 0 1.4 25 0.5 
             
ICES Subarea VIII (Bay of Biscay)           
Belgium 0 0 1 1 7.3 11.7 4 10 3 
England, Wales & Northern Ireland 37 19 4 0   28.9 18 19 
France 5118 4363 4434.4 4322.8 4179.4 2939.1 1155.9 6685 + 
Netherlands     41       
Portugal 8 11 5 8 9.6 6.2 18 21 32 
Spain 368 593 829 683 365 302 288.1 493.6 407 
             
ICES Subarea IX              
Portugal 1415 1723 1156 1357 1338.3 1361.6 1186.1 1706 1825 
Spain 1504 1916 1868 1454 765 820 992.0 889.4 1112 
           
ICES Subarea X           
France        8 + 
Portugal         + 



8  |  ICES WGCEPH Report 2006 

 

COUNTRY 1997 1998 1999 2000 2001 2002 2003 2004 2005P 

Spain         + 
            
Grand Total 16652 20275 20210 23754 18034 22614 19659.3 30987.9 7228.0 
                    

 

Table 2.2: Landings (in tonnes) of Common Squid (includes Loligo forbesi, L. Vulgaris and 
Alloteuthis subulata). 

COUNTRY 1997 1998 1999 2000 2001 2002 2003 2004 2005P 

            
ICES Division IIIa (Skagerrak and Kattegat)          
Denmark 6 8 6 7      
Sweden* 1 1 1 +   1 5 3 
            
ICES Division IVa (Northern North Sea)          
Denmark 2 5 3 3       
England, Wales & Northern Ireland 0 3 2 3 2.1 1.3 1.2 1 1 
France 1 0 0.2 0.1 0 0.3 0.7  + 
Germany* + + + +    1   
Scotland* 453 844 712 547 348.9 687.9 1428 1442 344 
            
ICES Division IVb (Central North Sea)          
Belgium 7 11 16 24 3.2 14 22.1 16 8 
Denmark 9 3 18 10       
England, Wales & Northern Ireland 39 144 65 29 35.5 70.4 159.3 162 161 
Germany* 3 5 5 3   58 33 23 
Netherlands* + + + 4   27 22 27 
Scotland* 66 214 144 87 112.1 218.3 323 358 214 
            
ICES Division IVc (Southern North Sea)          
Belgium 39 36 72 121 20.2 40 17.2 12 10 
England, Wales & Northern Ireland 3 2 2 4 11.8 4.7 2.2 2 3 
France 123 93 150.9 164.8 236.9 660.2 426.1 246 + 
Germany* 1 6 1 2   4 4 1 
Netherlands* + + + 758   104 93 38 
Scotland*       1  1 
            
ICES Division Vb (Faroe Grounds)         
England, Wales & Northern Ireland 0 + + + 0.2 0 0.1  + 
Faroe Islands 5 32 23 +       
Scotland* 1 1 2 2   5 1   
            
ICES Division VIa (NW coast of Scotland and North Ireland)        
England, Wales & Northern Ireland 40 7 3 2 2.8 3.4 14 4 + 
France 82 136 94.8 51 8.4 27.6 22.6 24 + 
Ireland* 140 99 106 38   33+30 72 49 
Scotland* 301 285 334 210 191.6 196.2 367 321 72 
Spain + 7 8 3 0 3 9.6 1.6 0 
            
ICES Division VIb (Rockall)          
England, Wales & Northern Ireland 5 14 1 + 0.3 0.6 2.6  + 
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COUNTRY 1997 1998 1999 2000 2001 2002 2003 2004 2005P 

Ireland* 1 2 2 3   4+1 1 8 
Scotland* 5 27 13 5 34.3 58.8 86 23   
Spain 76 49 2 +  2   0 
            
ICES Division VIIa (Irish Sea)          
Belgium 2 5 3 3 2.3 9.4 2.3 1 3 
England, Wales & Northern Ireland 125 173 40 31 102.6 116.3 96.3 50 24 
France 5 17 11.4 11.8 21.8 37.1 5.8 2 + 
Ireland* 6 22 13 5  2 2+7 6 4 
Isle of Man 2 2 2 + 0.8 0.4   + 
Scotland* 3 2 2 2   13 8 1 
            
ICES Divisions VIIb, c (West of Ireland and Porcupine Bank)        
England, Wales & Northern Ireland 228 162 59 40 34.8 22 10.1 12 23 
France 80 60 35.2 74.9 6.8 6.3 20.1 42 + 
Ireland* 42 34 40 26 2 1 31+53 39 29 
Netherlands         1 
Scotland* 45 71 34 27  19.2 14 19 2 
Spain 69 51 0 17 18 29 35 30.7 12 
            
ICES Divisions VIId, e (English Channel)          
Belgium 77 133 113 254 22 59.3 72.4 55 36 
Channel Islands 6 5 11 9 1 2.3 1 1 + 
England, Wales & Northern Ireland* 496 419 641 449 438.5 553.1 434.6 481 321 
France 2518 2689 3416.9 3217.8 2659.3 3980.1 4211.9 4234 + 
Netherlands* + + + 11   13+62 123 110 
            
ICES Division VIIf (Bristol Channel)          
Belgium 6 6 6 8 0.5 4.8 9.5 15 9 
England, Wales & Northern Ireland 77 29 68 16 55 113.9 56.2 17 172 
France 193 126 147 88   145 125 + 
Ireland         2 
            
ICES Divisions VIIg-k (Celtic Sea and SW of Ireland)         
Belgium 10 13 9 5 2.6 7.9 7.4 6 6 
England, Wales & Northern Ireland 924 505 377 202 166.4 116.1 35.4 134 51 
France 69 325 546.9 346.7 467.6 737.6 520.2 374 + 
Ireland* 168 158 123 67 12 37 51+113 127 172 
Scotland* 127 128 109 100   75 70 57 
Spain 302 225 352 77 14 3 1.9 2 2 
            
ICES Subarea VIII (Bay of Biscay)          
Belgium 14 49 3 48 0 1.8 0.9 1 1 
England, Wales & Northern Ireland 68 8 3 +   18.2 18 6 
France 1489 829 1351.8 1041.8 842.2 514.2 316 1245 + 
Portugal 2 2 1 1 1.1 0.6  1 + 
Scotland*        1 61 
Spain 505 811 826 767 614 253 329.7 371.9 306 
            
ICES Subarea IX            
France + + 4 42       
Portugal 848 1011 329 619 897.6 686 328 1264 601 
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COUNTRY 1997 1998 1999 2000 2001 2002 2003 2004 2005P 

Spain 1301 1043 540 507 843 637 542.0 580.8 552 
            
ICES Subarea X (Azores Grounds)          
Portugal 303 98 45 58 137 196 536 261 272 
            
Grand Total 9632 11519 11245 11049 10253 8371 10135 12562 3799 

Country* – These countries report undifferentiated landings of Loliginids and Ommastrephids that were 
grouped here. If 2 or more figures listed, the last one is the compound Loliginidae + Ommastrephidae. 

 

Table 2.3: Landings (in tonnes) of Short-finned Squid (Illex coindetii and Todaropsis eblanae), 
European Flying Squid (Todarodes sagittatus), Neon Flying Squid (Ommastrephes bartrami) and 
other less frequent families and species of Decapod cephalopods. 

COUNTRY 1997 1998 1999 2000 2001 2002 2003 2004 2005P 

            
ICES Subarea I + II (Barents Sea and Norwegian Sea)         
Norway 190 2 + +      
             
ICES Division IIIa (Skagerrak and Kattegat)          
Denmark          
Norway        1  
Sweden*       + +  
             
ICES Division IVa (Northern North Sea)          
Germany*        + + 
Norway        4   
Scotland*        +   
             
ICES Division IVb (Central North Sea)          
Germany*        +   
Netherlands*        +   
             
ICES Division IVc (Southern North Sea)          
Germany*        +   
Netherlands*        +   
Scotland*        +   
             
ICES Division Va (Iceland Grounds)           
Iceland 5 4 3 1 0 0.1  1   
             
ICES Division Vb (Faroe Grounds)          
Faroe Islands       16 17 1 
Scotland*       + +   
             
ICES Division VIa, b (NW coast of Scotland and North Ireland, Rockall)       
England, Wales & Northern Ireland + 3 5 + 0.6 1.1 13 1 1 
France   2.7 0.4 0.1 0.2 0   + 
Ireland* + + 0 +   32+ 5 2 
Scotland*       + +   
Spain 112 177 3 + 0 11 0 0.3 0 
             
ICES Division VIIa (Irish Sea)          



ICES WGCEPH Report 2006  |  11 

 

COUNTRY 1997 1998 1999 2000 2001 2002 2003 2004 2005P 

England, Wales & Northern Ireland 0 0 0 +   0     
France   0.2 0.2  0    + 
Ireland* + + 0 0   6+ 5 7 
Scotland*       + +   
             
ICES Divisions VIIb, c (West of Ireland and Porcupine Bank)        
England, Wales & Northern Ireland 8 39 18 35 18.7 24.5 16 26 1 
France 0 0 1.3 28 5.7 2.4 16.7 10 + 
Ireland* + 52 + 29 75 63 27+ 30 8 
Scotland*       + +   
Spain 97 150 69 148 233 411 216.6 284.6 951 
             
ICES Divisions VIId, e (English Channel)          
England, Wales & Northern Ireland* 1 0 0 0   0.7     
France 1 1 1.8 3.4 3.8 13 1.8 13 + 
Netherlands*       +     
             
ICES Divisions VIIg-k (Celtic Sea and SW of Ireland)         
England, Wales & Northern Ireland 14 251 181 151 173.2 143.7 85 + 18 
France 2 49 72.1 66 51.1 91.6 31.7 58 + 
Ireland* + 295 9 83 60 91 49+ 37 19 
Scotland*        +   
Spain 427 658 873 710 339 87 35.4 35 52 
             
ICES Subarea VIII (Bay of Biscay)           
England, Wales & Northern Ireland 3 0 0 0   0     
France 372 166 211.3 168.2 67.2 250.4 44 154 + 
Portugal 11 5 1 2   1 0 + 
Scotland*        +   
Spain 2013 1806 1453 1400 868 584 474.2 495.1 634 
             
ICES Subarea IX              
Portugal 353 383 313 321 232 205 118 321   
Spain 2536 1800 4476 2461 2133 592 438.3 655.8 386 
            
Grand Total 6145 5841 7693 5607 4260 2571 1508 2149.8 2080 
                    

Country* – These countries report undifferentiated landings of Loliginids and Ommastrephids that were 
grouped in Table 2.2. Here they are listed as “+” 
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Table 2.4: Landings (in tonnes) of Octopods (Eledone spp. and Octopus vulgaris mainly). 

COUNTRY 1997 1998 1999 2000 2001 2002 2003 2004 2005P 

            
ICES Division IVa (Northern North Sea)         
Scotland 6 13 17 15 6 1.3 11 5 2 
            
ICES Division IVb (Central North Sea)         
Belgium + 2 5 5 5.5 1.5 2 2 2 
England, Wales & Northern Ireland 0 1 1 1 1.7 0.6 0.52 1 1 
Netherlands     0.5      
Scotland 0 1 1 + 0.1      
            
ICES Division IVc (Southern North Sea)         
Belgium 2 + 2 1 0.6 1.2 1    
England, Wales & Northern Ireland 1 + + +  0 0.03    
Netherlands     0.1  1  1 
            
ICES Division VIa, b (NW coast of Scotland and North Ireland, Rockall)      
Belgium 1 1 + +       
England, Wales & Northern Ireland 0 2 0 +   2.1 2   
Ireland + 0 1 1       
Scotland 1 0 + 0       
Spain 35 42 0 +   0 0 0 
            
ICES Division VIIa (Irish Sea)         
Belgium 18 26 4 5 10.9 31.1 20 5 1 
England, Wales & Northern Ireland 1 + + + 0.4 0.1 0.3  + 
Ireland 0 1 0 +  1 1    
            
ICES Divisions VIIb, c (West of Ireland and Porcupine Bank)        
England, Wales & Northern Ireland 3 5 3 4 20.2 2.5 6 15 4 
France 0 0 0 8.1 0.6 0.2 0  + 
Ireland 4 0 2 4 5 1 6 2 1 
Scotland     1.7  1    
Spain 33 41 34 44 276 741 429.6 341.9 417 
            
ICES Divisions VIId, e (English Channel)          
Belgium 1 + + + 0.3 2 2 3 1 
Channel Islands 0 0 + +   3    
England, Wales & Northern Ireland 37 17 9 22 15.2 19.5 20.6 14 21 
France 7 3 8.1 13.2 5.1 7.3 5.3 6 + 
            
ICES Division VIIf (Bristol Channel)          
Belgium 6 3 3 13 0.5 8.6 13 24 10 
England, Wales & Northern Ireland 9 3 4 10 4.2 13 7.7 9 10 
France 1 0 + +     + 
Spain      2     
            
ICES Divisions VIIg-k (Celtic Sea and SW of Ireland)         
Belgium 13 11 10 16 6 12 13 12 5 
England, Wales & Northern Ireland 66 58 16 78 105.2 140.8 99.2 113 131 
France 1 9 8 32.3 19.3 17.6 11.1 14 + 
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COUNTRY 1997 1998 1999 2000 2001 2002 2003 2004 2005P 

Ireland 3 2 7 7 9 11 17 11 29 
Scotland 1 9 1 5 9.5 1.3 6  7 
Spain 145 179 348 518 156 111 27.6 29.2 32 
            
ICES Subarea VIII (Bay of Biscay)         
Belgium 4 4 17 4 4.9 13.4 1 5 3 
England, Wales & Northern Ireland 23 1 + 0   0.5 29 8 
France 84 78 199.5 151.3 72.8 56.1 16.3 201 + 
Netherlands     4.8      
Portugal 75 57 156 250 69.5 69.7 98 67 101 
Spain 2448 2787 1261 1057 1272 1329 1144.4 1723.5 1572 
                   
ICES Subarea IX           
Portugal 9078 6350 9098 9019 7203.2 7287.9 10038 8758 11372 
Spain 3630 3298 4490 5205 2163 2936 2804.4 2787.3 4010 
            
ICES Subarea X (Azores Grounds)         
Portugal 64 39 12 9 14 16 16 15 10 
            
Grand Total 15801 13043 15718 16498 11464 12836 14826 13083 17751 

 

Table 2.5: Total annual cephalopod landings (in tonnes) in the whole ICES area separated into 
major cephalopod species groups. 

CEPHALOPOD 
GROUP  

1997  1998  1999  2000  2001  2002  2003  2004  2005P 

Cuttlefish  16652 20275 20210 23754 18034 22614 19492 30988 7228 
Common squid  11519 11245 11049 10253 8234 9939 7527 12562 3799 
Short-finned squid  6145 5841 7693 5607 4260 2571 1348 2149 2080 
Octopods  15801 13043 15718 16500 11461 12831 12191 14195 17751 
Total  50117 50404 54670 56114 41989 47955 40557 59894 30858 
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Table 2.6: Total annual cephalopod landings (in tonnes) in whole ICES area by country and 
separated into major cephalopod species groups.  

COUNTRY  1997  1998  1999  2000  2001  2002  2003  2004  2005P  

(a) Cuttlefish (Sepiidae)           

Belgium 17 26 24 59 260 741 541 819 598 

Channel Islands 8 20 22 26 8 11 9 12 7 

Denmark 0 0 27 20 5 22 60 67 49 

England, Wales & Northern 
Ireland 

2202 2760 2259 3076 2700 3535 4978 5042 3008 

France 11046 13015 13925 16973 12394 15432 11247 21511 0 

Ireland 0 0 0 0 0 0 0 0 3 

Netherlands 0 0 0 101 162 381 249 388 174 

Portugal 1423 1734 1161 1365 1348 1368 1186 1727 1857 

Scotland 0 0 0 0 5 0 0 4 1 

Spain 1956 2720 2819 2154 1153 1125 1281 1418 1531 

Total  16652 20275 20237 23774 18035 22615 19551 30988 7228 

(b) Common Squid 
(Loliginidae)  

         

Belgium  155 253 222 463 51 137 132  106 73 

Channel Islands  6 5 11 9 1 2  1 0 

Denmark  17 16 27 20 0 0 0  0 0 

England, Wales & Northern 
Ireland  

2005 1466 1261 776 850 1002 830  881 762 

Faroe Islands  5 32 23 +     0 0 

France  4560 4275 5759 5039 4243 5963 5523  6292 0 

Germany  4 11 6 5 0 0 58  38 24 

Ireland  217 216 178 101 14 40 0  245 264 

Isle of Man  2 2 2 +  1 0  0 0 

Netherlands  0 0 0 773 0 0 0  238 176 

Portugal  1153 1111 375 678 899 687 236  1526 873 

Scotland  1001 1572 1350 980 687 1180 0  2243 752 

Spain  2253 2186 1728 1371 1489 927 748  987 872 

Sweden  1 1 1 +     5 3 

Total  11379 11146 10943 10215 8234 9939 7527  12562 3799 

(c) Short-finned Squid 
(Ommastrephidae)  

         

Denmark 0 0 0 0 0 0 0 0 0 

England, Wales & Northern 
Ireland 

26 293 204 186 193 169 1  27 20 

Faroe Islands 0 0 0 0 0 0 16 17 1 

France 375 216 289 266 128 358 94  235 0 

Germany 0 0 0 0 0 0 0 0 0 

Iceland 5 4 3 1 0 0 0 1 0 

Ireland 0 347 9 112 135 154 0  77 36 

Netherlands 0 0 0 0 0 0 0 0 0 

Norway 190 2 +  +  0 0 0 1 0 

Portugal 364 388 314 323 232 205 119 321 0 

Scotland 0 0 0 0 0 0 0 0 0 

Spain 5185 4591 6874 4719 3573 1685 1253 1471 2023 

Sweden 0 0 0 0 0 0 0 0 0 

Total  6145 5841 7693 5607 4260 2571 1348 11151 2080 

(d) Octopods (Octopodidae)           

Belgium  45 47 41 44 29 70 0 51 22 

Channel Islands  0 0 + + 0 0 3 0 0 
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COUNTRY  1997  1998  1999  2000  2001  2002  2003  2004  2005P  

England, Wales & Northern 
Ireland  

140 87 33 115 147 177 137 183 175 

France  93 90 216 205 98 81 33  221 0 

Ireland  7 3 10 12 14 13 0  13 30 

Netherlands  0 0 0 0 5 0 0  0 1 

Portugal  9217 6446 9266 9280 7284 7369 7550 8840 11483 

Scotland  8 23 19 20 17 3 0 5 9 

Spain  6291 6347 6133 6824 3867 5119 4471 4882 6031 

Total  15801 13043 15718 16500 11461 12831 12191 14195 17751 
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Figure 2.1: Yearly evolution of ranking cephalopod landings per ICES nation. 
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Figure 2.2: Exploitation shares by nation in the ICES area: a) cuttlefish, b) squid (longfinned and 
shortfinned), c) octopus. 
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Figure 2.3: Thirty-two year landings of cephalopods in the ICES area. a) cuttlefish, b) squid, c) 
octopus. 

 

2.2 Compilation of available information on fishing effort of selected fleets, on 
discards and on selectivity 

During 2005 data on effort and landings per unit of effort continued to be gathered by several 
partners. Although few results were made available during the year, project proposals and 
manuscript preparation are in progress in this respect. Among the interesting results in 
preparation are the finding that some apparently bycatch cephalopod fisheries of southern 
Europe are actually at least partially directed. Evidence that trawling for cephalopods exists, 
may change the perspective with which assessment and management must be looked at. 

The “Data Collection Regulation” DCR programme of the EU has set the framework for the 
widspread collection of discard data, which some member countries already collected but 
others did not. At present only a small fraction of the results has been made available, but it 
should be stressed that it is possible to obtain discard data relative to cephalopods which 
should be requested from national delegates. In Portugal, the DCR discard data collection 
scheme was implemented in the second half of 2003, aiming to obtain information on a variety 
of commercially important species. A report on cephalopods is currently under elaboration 
authored by elements of the group in charge of the data collection and analysis, namely Dina 
Silva, Ana Cláudia Fernandes, Susana Barbosa and Graça Pestana, who made use of the data 
gathered in commercial operations of 18 Portuguese flagged trawlers, some targeting 
crustacea and others fish. The following data were extracted from that manuscript, with 
comments added by the IPIMAR members of WGCEPH. 

0

5000

10000

15000

20000

25000

30000

35000

1970 1975 1980 1985 1990 1995 2000 2005 2010

Year

La
nd

in
gs

 (T
on

s)

0

5000

10000

15000

20000

25000

30000

1970 1975 1980 1985 1990 1995 2000 2005 2010

Year

La
nd

in
gs

 (T
on

s)

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

1970 1975 1980 1985 1990 1995 2000 2005 2010

Year

La
nd

in
gs

 (T
on

s)
a b

c



18  |  ICES WGCEPH Report 2006 

 

Cephalopods of the four groups of taxa previously defined (cuttlefish, longfinned squid, 
shortfinned squid and octopus) are made up of a variable set of taxa depending on the year 
under anaylsis. The degree to which identifications are possible also varies with the condition 
of the material being discarded. Table 2.7, lists the taxa identified in the discard data 
collection scheme during 2004 and 2005. Although some species are hardly ever 
commercialised, and are possibly discarded for that reason, a suit of other reasons justifies the 
discarding of some commercially valuable species, among which are those most highly valued 
among cephalopods. 

Table 2.7: Taxa identified in the discard sampling scheme and grouping into major commercial 
denominations. 

 

SPECIES GROUPS TAXON 2004 2005 

Sepia officinalis Present Present 
Sepiolidae Present Present 
Sepia elegans Present Present 
Sepia orbignyana Present Present 

Cuttlefish and bobtailed squid 

Rossia macrosoma Present Present 
Alloteuthis spp. Present Present 
Loligo spp. Present Absent 

Longfinned Squid 

Loligo vulgaris Present Present 
Eledone moschata Present Present 
Eledone cirrosa Present Present 
Histioteuthis spp. Present Absent 
Histioteuthis bonnellii Absent Present 
Opisthoteutis agassizi Present Absent 
Opisthoteutis spp. Present Absent 
Octopus vulgaris Present Present 

Octopus 

Octopus defilippi Present Absent 
Todarodes sagittatus Present Present 
Illex coindetii Present Present 
Ommastrephes bartrami Present Absent 
Non-identified Present Absent 

Shortfinned Squid 

Todaropsis eblanae Present Present 

 

In relation to the total of discards of the vessels sampled, cephalopods represented 9.3%, and 
were higher in the fleet targeting crustacea (14.3%) than in the fleet targeting fish (5%). 

Of the cephalopods discarded, the main species are those that are considered of less 
commercial value, as would be expected, and the single most significant discards are those of 
Eledone cirrhosa, which is considered a less palatable species among octopods. Among 
longfinned squid, the greatest rejections are those of the genus Alloteuthis, which is a highly 
abundant group that is of a small body size and therefore has only a very restricted use, either 
as bait or as gourmet food, but does not command a high price. The latter reason combined 
with the demand in labour that the separation of the specimens would require, result in 
significant rejections. Among the group made up of cuttlefish and bobtail squid, it is the latter 
that are mostly rejected and particularly the species Rossia macrosoma, again a fairly 
abundant species that is both of a small total body size and considered a less palatable species. 
For the commercially valuable species, such as Octopus vulgaris or Loligo vulgaris, 
discarding results mostly from legal impositions and mechanical damage. Legal imposition 
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discarding must be viewed with caution, as it may reflect the presence of observers rather than 
common practice, the octopus being particularly significative in this context, as virtually any 
damage condition or size would fetch a certain price at the market. Table 2.8 presents the total 
discards for the two years in analysis, for the most significant cephalopod taxa identified. 

 

Table 2.8: Summed discards for 2004 and 2005 by taxa, grouped under major commercial 
denominations and separated by fleet. 

 

REJECTION (KG) GROUP TAXUM 

FISH 
TRAWLERS 

CRUSTACEAN 
TRAWLERS 

Sepia officinalis 0.2 0.1 
Sepiolidae 3.1 14.9 
Sepia elegans 13.5 13.4 
Sepia orbignyana 11.2 31.5 
Rossia macrosoma 0.0 63.5 

Cuttlefish and bobtailed 
squid 

Group total 28.1 123.4 
Alloteuthis spp. 333.7 17.2 
Loligo spp. 22.8 - 
Loligo vulgaris 17.3 - 

Longfinned Squid 

Group total 373.9 17.2 
Eledone moschata - 39.5 
Eledone cirrhosa 88.5 1920.2 
Opisthoteuthis agassizi - 21.1 
Octopus vulgaris 36.8 6.9 
Octopus defilippi - 2.7 

Octopus 

Group total 125.2 1990.4 
Todarodes sagittatus 1.5 22.0 
Illex coindetii 30.9 11.6 
Non-identified 0.6 - 
Todaropsis eblanae 10.6 136.4 

Shortfinned Squid 

Group total 43.5 170.0 

Total   570.7 2300.9 

 

The partitioning of the discards by fleet mostly reflects availability, as the target depths are 
different for the two fleets (average 327m for the crustacean fleet and 115m for the fish fleet) 
and species abundance varies with depth. Rejection of the stout bobtail squid Rossia 
macrossoma is particularly representative of that situation, with discards fully comprehended 
in crustacean trawler catches, not because the species is retained in fish trawler catches but 
simply because it occurs at depths targeted by the crustacean trawlers. Similarly the 
distribution of the genus Alloteuthis is particularly concentrated at lower depths, while those 
of Eledone cirrhosa and Todarodes sagittatus are concentrated at greater depths. The 
shortfinned squid, Todaropsis eblanae, may constitute an exception, as it is possibly one of 
the few species that is rejected in crustacean trawls and retained in fish trawls, since it occurs 
at a large range of depths. The fact that it represents a minor return for the high-priced catch of 
crustacean trawlers and that it is mis-aimed at the buyers who would be interested in the 
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landings of those trawlers, may be two of the most important reasons for the difference in the 
proportion discarded by the two fleets. 

Data made available for the Portuguese coast suggest that in this geographical area discards of 
the species that are, or may be, subject to regulation, are not such that would suggest a strong 
need for concern when assessing. On the other hand it is evident that a large number of 
specimens and a large volume in weight is wasted and may represent senseless kills of species 
that although not commercially valued may represent important paths in the ecosystem. 
Among the most important discards some may become less important as the economic value 
of the species rises in relation to those already exploited, similarly to what has happened in 
northern European countries with cephalopods in general. This may be the case of Eledone 
cirrhosa, which in some countries is highly valued and which shows an increasing demand in 
Portuguese markets. But while presently the specimens that are caught at lower depths may 
sometimes constitute an interesting source of income for the fish fleet, it will take longer for 
the crustacean fleet to take interest in its sales. Specimens of species that possess small body 
sizes are particularly prone to discarding and it is unlikely in the near future that their value 
will surpass the cost of handling. They may be partially protected by the regulation of mesh 
size, but the numbers in which they are killed are always very high. Although they presumably 
partially re-enter the food chain, they will not play a similar role in the ecosystem and their 
killing may cause problems to would be predators, among which commercially valued species 
have been identified. 

2.3 Exploration of resource survey databases for information about sampled 
cephalopods in the ICES area 

A database of cephalopods sampled from 1991 has been compiled and updated within the 
latest transnational concerted action CEPHSTOCK. Members of the Working Group have also 
had access to resource survey databases in each country to gather data used in research. 

In those countries in which cephalopod species were included in the minimum sampling 
programme (i.e. the required minimum sampling) and/or the extended sampling programme 
(i.e. recommended but not mandatory sampling), data gathering has continued and data are 
available within the biological databases of each country. Some countries however, continue 
to ignore to a large extent the importance of cephalopods and do not provide opportunities for 
biological data collection and logging into national databases. 

Fisheries landings databases continue to be maintained and made available and are readily 
available at ICES own STATLANT database, which the working group members have 
continued to use in their research. Nevertheless some discrepancies between data reported 
officially and unofficial database queries in each country suggest that there is room for 
improvement, particularly concerning traceability and transparency. 

Limited access to some more restricted datasets, such as individual daily landing operations 
per species and VMS logs has been shown to be extremely useful for fisheries management of 
cephalopods when occasional probing has been permitted to members. Some results are in 
preparation making use of such resources, but as mentioned in the previous report, an official 
effective way to provide continuous access to such data sets would help resolve difficulties 
with data precision, particularly in cases where cephalopod resources are exploited by a 
multitude of fleet components and metiers. 

3 ToR b) 

compile methods and results available for: 

• stock identification; 
• estimation of population size 



ICES WGCEPH Report 2006  |  21 

 

Some of the most recent methods and results available for stock identification and/or 
estimation of population size were presented in the 2004 and 2005 WGCEPH reports. Papers 
published with data analyses relevant to this ToR and resulting from work presented at the 
2004 ICES ASC Theme Session on “Cephalopod Stocks: Review, Analysis, Assessment, and 
Sustainable Management” became available in late 2005 mostly in a special issue of the 
journal Aquatic Living Resources (Volume 18, Number 4). Additional results and discussion 
that are specifically relevant to this ToR were presented by members of WGCEPH in a 
workshop sponsored by CEPHSTOCK and became available in early 2006 in a special issue 
of the journal Fisheries Research (Volume 78, Issue 1). 

4 ToR c)  

• identify possible precautionary approaches to the management of these 
cephalopod resources; 

• evaluate management options and consider socio-economic issues; 

Under the current situation of limited cephalopod research, no major new results were 
obtained related to this ToR. 

Due to the de facto situation found in Galicia, N. Spain (but not elsewhere in Spain), of a 
dramatic reduction of landings of octopus verified since 2005 (45% less than in 2004), local 
emergency management options were considered taking into consideration socio-economic 
issues, but they lacked any particular innovative aspect. 

4.1 Management options put into practice considering socio-economic issues 

In many regions in Galicia (Finisterra, Costa da Morte and rías de Noia, Arousa, Pontevedra 
and Vigo), landings in 2005 were up to 69% less than in 2004, reportedly as an aftermath of 
the wrecking of “Prestige”. The situation caused great commotion among the fishing 
communities in the area, which saw their income significantly reduced, and that in turn 
produced a ripple effect in the autonomous region at large. 

The management response to the crisis was the redefinition of a biologically motivated closed 
season, which in effect was an extension of the closed season that was already a part of the 
management regime. Simultaneously, the minimum landing weight was raised from 750g to 
1kg. However, even if the official response is not innovative and has not changed much in 
legal terms, in practice, there is apparently an increased participation of all sectors in the 
decision process, with the representatives of the producer associations making sure that they 
not only participate in bilateral meetings to raise their concerns, but that they are also present 
when decisions are converted into legislation, to make sure that the agreements are fully 
respected. 

5 ToR d) 

• data available and relationships between abundance and environmental 
conditions, factors affecting recruitment, migration and distribution; 

• trophic interactions; 
• contaminant bio-accumulation; 

The most up to date information available on this ToR was reported by WGCEPH during 
2004. 

In addition to the results made available then as a result of the research conducted up to the 
conclusion of the European transnational concerted action CEPHSTOCK, scientific 
manuscripts were published in the two special journal issues referred to above under ToR B: 
Aquatic Living Resources, Volume 18, Number 4, and Fisheries Research, Volume 78, Issue 
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1. Some of the results published are particularly interesting as they open-up new lines of 
research, such as the accumulation in cephalopods of biological contaminants not previously 
reported for the group. 

6 ToR e) 

• review cephalopod culture techniques and results; 
• cephalopod aquaculture as a source of information on biological phenomena; 

The following text on cephalopod aquaculture is mainly a contribution by WGCEPH member 
Noussithé Koueta. 

Cephalopods appeared during the last few years as an important economic resource for global 
fisheries. For their high growth rate and market price, the development of much of the 
research in the field of cephalopod culture is still an area of great interest. Particularly 
interesting is the improvement of the knowledge of the early life history, physiology, 
neurophysiology and behaviour both from a point of view of the science involved and the 
potential industrial commercial aquaculture production. 

Cephalopods have a high protein metabolism for their growth and energy production. Lee 
(1994) has suggested that proteins are the principal source of energy where as fatty acids are 
mainly used for membrane constitution and functions, and for cholesterol and steroid hormone 
elaboration. Over the last two decades, several studies have been conducted to determine the 
nutritional requirements of marine larvae and juveniles (Zambonino-Infante et al., 1997; 
Perrin et al., 2004). As demonstrated by Zambonino-Infante et al. (1997) in sea bass larvae, 
the molecular size of the dietary protein fraction could play a major role in larval and juvenile 
development. Protein hydrolysates are potential ingredients that are used in aquaculture 
mainly as protein supplements, attractants and palatability enhancers (Hardy, 1991). The use 
of high concentrations of free amino acids in silage is permitted as a food additive in 
aquaculture (Viana et al., 1996). 

The importance of polyunsaturated fatty acids (PUFA) on normal development of marine fish 
larvae and oysters has been shown by many investigators (Ostrowski and Divakaran, 1990; 
Watanabe, 1993; Ozkizilcik and Chu, 1994; Barclay and Zeller, 1996). Recent investigations 
on juvenile cephalopods have shown the impacts of fatty acids on survival and growth. 
Navarro and Villanueva (2000, 2003) demonstrated that juvenile cephalopods need an 
important quantities of PUFA and especially DHA (22:6n-3) during the exponential phase of 
growth. In fact a mortality and a growth are correlated to the ratio of DHA/EPA (20:5n-3) in 
their nutrition. Koueta et al. (2002) demonstrated the importance of PUFA and especially 
DHA (22:6n-3) and EPA (20:5n-3) in the increase of growth and survival of juvenile cuttlefish 
in culture. Domingues et al. (2004) showed that an optimal DHA/EPA ratio could be relevant 
for correct development of cuttlefish, variation in the concentrations of AA (20:4n-6) and 
EPA, essentially the ratio EPA/AA could have profound effect on eicosanoid production. 
Because there is no formulated diet suitable for marine larvae and juvenile, they are fed live 
preys. Then, rearing marine larvae and juvenile represents a high cost that limits the 
development of marine aquaculture. In this way, cephalopods eat mainly live preys as 
crustaceans and fish, and only sub-adults and adults can be reared easily with inert food. 

Recent investigations concerning culture of cephalopods are focused on the production of 
routine low coast prey for juvenile and the study of the biochemical composition of the early 
stages of cephalopods to determine the influence and the rate of lipids and peptides in artificial 
juvenile diet formulation. The species mainly used are cuttlefish and octopus. 



ICES WGCEPH Report 2006  |  23 

 

6.1 Recent work on cuttlefish 

During post-hatch development, the animals exclusively hunt small crustaceans as young 
shrimp (Koueta et al., 2002). This is the main problem to succeed in rearing juvenile cuttlefish 
for aquaculture. Many attempts have been made to rear juvenile cuttlefish with alternative 
diets, but young animals in these trials were fragile and their growth rate was low (Castro, 
1991). Nevertheless, Perrin et al. (2004) have shown encouraging results in rearing juvenile 
cuttlefish with enriched frozen shrimps from 10-days-old. Many experiments were made on 
the acceptance of different diets by juvenile cuttlefish aged 20 days. Dried mysids were not as 
easily accepted (6.6%) as frozen mysids (83%) or shrimp surimi (33%). The shape of surimi 
was also important. A cylindrical shape was better accepted than others (Perrin, 2004). 
Nevertheless, whatever the conditions, the rearing success was different according to season 
and the female used. This observation means that the quality of the eggs remains essential in 
culture and there may be different opportunities given by different subspecies (Sykes et al., 
2006), which must be further researched. 

From a metabolic point of view, one of the most apparent differences in comparing 
cephalopods and other marine organisms is a high-protein content (75–85% of dry weight) 
due to the predominance of their amino acid metabolism (Villanueva et al., 2002). In this way, 
silage has proved to be a good protein source for sea-farmed fish (Raa and Gildberg, 1982). 
The utilization of silage as enrichment of juvenile cuttlefish diet shows very interesting 
results. Thus, it permits to reduce ration, to increase weight and to ameliorate the food 
conversion rate (Le Bihan, 2006). Several factors can be at the origin of this phenomenon. 
Enrichment improves higher quantity of peptides and carbohydrates in shrimps as observed by 
Perrin (2004). Artificial diets based on less expensive protein sources are becoming 
increasingly important as an alternative to live feeds in the aquaculture of cephalopods. When 
hatchlings of cuttlefish are fed with live prey enriched with PUFA, they begin to accept frozen 
diets very early in their life. This enriched diet contributes to reduce mortality due to the 
change of the diet during rearing. The induction of early acceptance of frozen diets by juvenile 
cuttlefish using PUFA is essential for cuttlefish culture because it allows a reduction of the 
difficult period of rearing when it is necessary to offer the younger animals only live prey of 
an appropriate size (Koueta et al., 2006). Another important nutrient is carotenoids that must 
be incorporated in the diet since they are not produced by cephalopods (Sykes et al., 2006).  

6.2 Recent work on OCTOPUS VULGARIS 

Iglesias et al. (2004) reared paralarvae of octopus using crab zoeae as a complement of a main 
diet of artemia. The percentage of paralarvae survival (31.5%) is higher that way than using 
artemia alone. These authors have thus proposed that future research should be directed at the 
identification of the nutritional element of zoeae that can be used to enrich artemia to obtain a 
suitable live prey for paralarval rearing. Vaz-Pires et al. (2004) in a review on octopus culture 
suggested that the investigation must be focused on the standardization of paralarval rearing 
methods, especially on live prey versus inert diet. Okomura et al. (2005) improved survival 
and growth of octopus paralarvae when feeding large type artemia and sandeel flakes and 
discovered that supplementing sandeel flakes improved the DHA/EPA ratio of the paralarvae. 
Garcia and Valverde (2006) indicated that diets based exclusively or even mainly on 
crustaceans are not commercially viable for cephalopod aquaculture due to increased feeding 
coast. So they show that for economic reasons, and as a feeding strategy, the diet must contain 
45% crab and 54% fish. Villanueva and Bustamante (2006) aiming to understand the feeding 
requirements of early stages of cephalopods, have studied their composition in essential and 
non essential elements. The knowledge of the proportion of essential element incorporated 
with food is essential when formulating artificial diets for cephalopods culture. 
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6.3 Discussion 

The socioeconomic aspects of Cephalopod culture show that the results are encouraging and 
even with difficulties, a fairly large production can be obtained. It is envisaged that an 
economically viable production is on the verge of being achieved which will initiate a new era 
in the commercial production of cephalopods in aquaculture (CEPHSTOCK report 2000). The 
aquaculture production of cephalopods is expected to increase in a few years but recent work 
shows that the development of the knowledge in the biology of the early stage of cephalopods 
remains essential. It appears useful to continue to investigate in the field of nutrition, digestion 
and growth of paralarvae and juveniles. Investigations in genetic, ecophysiology and 
behavioural aspects are also essential (Boletzky, 2004) in order that cephalopod culture 
techniques can be further developed. 

6.4 Research priorities 

The first question is:  can a aquaculture of cephalopods from hatching to mature animals using 
cultured live prey (mysids, shrimps artemia, fish) be economically viable? 

Second question is: Can aquaculture of cephalopods from hatchings to mature animals using 
alternative diets or artificial diets (frozen prey, surimi) be possible and economically viable? 
In the future, the investigation must be focused on these points. Co-feeding during the early 
stages appears essential: enriched prey, then artificial or alternative diets must be used. 

6.5 References 

Barclay, W., Zeller, S. 1996. Nutritional enhancement of n-3 and n-6 fatty acids in rotifers and 
Artemia nauplii by feeding spray-dried Schizochytrium sp. J World Aquacult Soc. 27: 
314–322.  

Boletzky, S. 2004. A brief survey of cephalopod culture techniques. Turkish journal of 
Aquatic Life 2 (2) 229–240. 

Castro, B. G. 1991. Can Sepia officinalis L. be reared on artificial food? Mar. Behav. Physiol. 
19: 35–38. 

Domingues, P. M., Sykes, A., Sommerfield, A., Almansa, E., Lorenzo, E., and Andrade, J. P. 
2004. Growth and survival of cuttlefish (Sepia officinalis) of different ages fed 
crustaceans and fish. Effects of frozen and live prey. Aquaculture, 229: 239–254. 

García García, B., Cerezo Valverde, J. 2004. Optimal proportions of crabs and fish in diet for 
common octopus (Octopus vulgaris) on growing, Aquaculture 253 502–511. 

Hardy, R. W. 1991. Fish hydrolysates: production and use in aquaculture feeds. In: Akiyama, 
D. M., Tan, R. K. H. (Eds.), Proc. Aquaculture Feeds Processing and Nutrition 
Workshop. American Soybean Association, Singapore, pp. 109–115. 

Iglesias, J., Otero, J. J., Moxica, C., Fuentes, L., and Sánchez, F. J. 2004. The completed life-
cycle of the octopus (Octopus vulgaris, Cuvier) under culture conditions: paralarval 
rearing using Artemia and zoeae, and first data on juvenile growth up to 8 months of age. 
Aquac. Int. 12: 481–487. 

Koueta, N., Boucaud-Camou, E., and Noel, B. 2002. Effect of enriched natural diet on 
survival and growth of juvenile cuttlefish Sepia officinalis L. Aquaculture 203: 293–310. 

Koueta, N., Alorend, E., Noël, B., Boucaud-Camou, E. 2006. Earlier acceptance of frozen 
prey by juvenile cuttlefish Sepia officinalis L. in experimental rearing: effect of previous 
enriched natural diet. Vie et Milieu 56 (2): 147–152. 

Le Bihan, E., Perrin, A., Koueta, N. 2006. Influence of peptide rate of the diet on survival, 
growth and digestive enzymes activities of juvenile cuttlefish Sepia officinalis Vie et 
Milieu 56 (2): 139–145. 



ICES WGCEPH Report 2006  |  25 

 

Lee, P.G. 1994. Nutrition of cephalopods: fuelling the system. Mar Fresh Behav Physiol 25: 
35–51. 

Navarro, J.C., Villanueva, R. 2000. Lipid and fatty acid composition of early stages of 
cephalopods: an approach to their lipid requirements. Aquaculture 183: 161–177. 

Navarro, J.C., Villanueva, R. 2003.The fatty acids composition of Octopus vulgaris paralarvae 
reared with live and inert food: deviation from their natural fatty acid profile. Aquaculture 
219: 613–631. 

Okumura, S. Kurihara, K. Iwamoto, A., Takeuchi, T. 2005. Improved survival and growth in 
Octopus vulgaris paralarvae by feeding large type Artemia and Pacific sandeel, 
Ammodytes personatus, Aquaculture 244 pp. 147–157. 

Ostrowski, A.C., Divakaran, S. 1990. Survival and bioconversion of n-3 fatty acids during 
early development of dolphin (Coryphaena hippurus) larvae fed oil enriched rotifers. 
Aquaculture 89: 273–285. 

Ozkizilcik, S., Chu, F. E. 1994. Evaluation of omega-3 fatty acid enrichment of Artemia 
nauplii as food for striped bass Morone saxatilis Walbaum larvae. J World Aquacult Soc 
25: 147–154. 

Perrin, A., Le Bihan, E., and Koueta, N. 2004. Experimental study of enriched frozen diet on 
digestive enzymes and growth of juvenile cuttlefish Sepia officinalis L. (Mollusca 
Cephalopoda). J. Exp. Mar. Biol. Ecol. 311, 267–285. 

Perrin, A. 2004. Etude expérimentale des capacités digestives chez la seiche, Sepia officinalis 
L. (Mollusque, Cephalopode): Impact de l’alimentation, indice de condition nutritionnelle 
et formulation d’un aliment artificiel. These, Université de Caen. 

Raa, J. and Gildberg, A. 1976. Autolysis and proteolytic activity of cod viscera. Journal of 
Food Technology 11, 619–628. 

Sykes, A., Domingues, P., Correia, M. and Andrade, P. (2006) Cuttlefish culture – State of the 
art and future trends. Vie et Milieu- Life and Environment 56, 129–137. 

Vaz-Pires, P., Seixas, P., and Barbosa, A. 2004. Aquaculture potential of the common octopus 
(Octopus vulgaris Cuvier, 1797): a review. Aquaculture, 238: 221–238. 

Viana, M. T., Lopez, L. M., Garcia-Esquivel, Z., and Mendez, E. 1996. The use of silage 
made from fish and abalone viscera as an ingredient in abalone feed. Aquaculture 140, 
87–98. 

Villanueva, R., Koueta, N., Riba, J., Boucaud-Camou, E. 2002. Growth and proteolytic 
activity of Octopus vulgaris paralarvae at different food rations during first feeding, using 
Artemia nauplii and compound diets Aquaculture 205: 269–286. 

Villanueva, R. and Bustamante, P. 2006. Composition in essential and non-essential elements 
of early stages of cephalopods and dietary effects on the elemental profiles of Octopus 
vulgaris paralarvae. 

Watanabe, T. 1993. Importance of docosahexaenoic acid in marine larval fish. J world 
Aquacult Soc 24: 152–161. 

Zambonino-Infante, J. L., Cahu, C., and Peres, A. 1997. Partial substitution of Di- and 
Tripeptides for native proteins in sea bass diet improves Dicentrarchus labrax larval 
development. Journal of Nutrition 127, 608–614. 



26  |  ICES WGCEPH Report 2006 

 

7 ToR f) 

• updating of the bibliographic database of cephalopod literature relevant to 
fisheries, including grey literature; 

The following list, groups cephalopod related bibliographic material obtained from databases 
and personal communication, whether mainstream references or grey literature. The list 
contemplates publication dates covering 2005 and 2006. 

Aitken, J. P., O’Dor, R. K., and Jackson, G. D. 2005. The secret life of the giant Australian 
cuttlefish Sepia apama (Cephalopoda): Behaviour and energetics in nature revealed 
through radio acoustic positioning and telemetry (RAPT). Journal of Experimental 
Marine Biology and Ecology, 320 (1): 77–91. 

Akasaki, T., Nikaido, M., Tsuchiya, K., Segawa, S., Hasegawa, M., Okada, N. 2006. 
Extensive mitochondrial gene arrangements in coleoid Cephalopoda and their 
phylogenetic implications. Molecular Phylogenetics and Evolution, 38: 648–658. 

Almansa, E., Domingues, P., Sykes, A., Tejera, N., Lorenzo, A., Andrade, J. P. 2006. The 
effects of feeding with shrimp or fish fry on growth and mantle lipid composition of 
juvenile and adult cuttlefish (Sepia officinalis). Aquaculture, 256: 403–413. 

Amir, O.A., Berggren, P., Ndaro, S. G. M., and Jiddawi, N. S. 2005. Feeding ecology of the 
Indo-Pacific bottlenose dolphin (Tursiops aduncus) incidentally caught in the gillnet 
fisheries off Zanzibar, Tanzania. Estuarine, Coastal and Shelf Science, 63 (3): 429–437. 

Arkhipkin, A. I., Laptikhovsky, V. V., Sirota, A. M., and Grzebielec, R. 2006. The role of the 
Falkland Current in the dispersal of the squid Loligo gahi along the Patagonian Shelf. 
Estuarine, Coastal and Shelf Science, 67: 198–204. 

Awata, H., Noto, T., and Endoh, H. 2005. Differentiation of somatic mitochondria and the 
structural changes in mtDNA during development of the dicyemid Dicyema japonicum 
(Mesozoa). Molecular Genetics and Genomics, 273 (6): 441–449. 

Aydin, K. Y., McFarlane, G. A., King, J. R., Megrey, B. A., and Myers, K. W. 2005. Linking 
oceanic food webs to coastal production and growth rates of Pacific salmon 
(Oncorhynchus spp.), using models on three scales. Deep-Sea Research II, 52: 757–780. 

Baeta, F., Pinheiro, A., Corte-Real, M., Costa, J. L., Almeida, P. R., Cabral, H., and Costa, M. 
J. 2005. Are the fisheries in the Tagus estuary sustainable? Fisheries Research, 76: 243–
251. 

Bandyopadhyay, P. K., Stevenson, B. J., Cady, M. T., Olivera, B. M., Wolstenholme, D. R. 
2006. Complete mitochondrial DNA sequence of a Conoidean gastropod, Lophiotoma 
(Xenuroturris) cerithiformis: Gene order and gastropod phylogeny. Toxicon, 48: 29–43. 

Barrera-Oro, E. R., Casaux, R. J., and Marschoff, E. R. 2005. Dietary composition of juvenile 
Dissostichus eleginoides (Pisces, Nototheniidae) around Shag Rocks and South Georgia, 
Antarctica. Polar Biology, 28 (8): 637–641. 

Bazzino, G., Quiñones, R. A., and Norbis, W. 2005. Environmental associations of shortfin 
squid Illex argentinus (Cephalopoda: Ommastrephidae) in the Northern Patagonian Shelf. 
Fisheries Research, 76: 401–416. 

Bellanger, C., Halm, M. P., Dauphin, F., and Chichery, R. 2005. In vitro evidence and age-
related changes for nicotinic but not muscarinic acetylcholine receptors in the central 
nervous system of Sepia officinalis. Neurosci. Lett., 387 (3): 162–167. 

Bellanger, C., Halm, M.-P., Dauphin, F., and Chichery, R. 2005. Neuroscience Letters, 387 
(3): 162–167. 

Bello, G. 2006. Tentacle club length and body condition in the cuttlefishes Sepia elegans 
Blainville, 1827 and Sepia orbignyana Férussac, 1826 (Cephalopoda: Sepiidae). 
Zoologischer Anzeiger, 244: 187–192. 



ICES WGCEPH Report 2006  |  27 

 

Benkendorff, K., Davis, A.R., Rogers, C. N., and Bremner, J. B. 2005. Free fatty acids and 
sterols in the benthic spawn of aquatic molluscs, and their associated antimicrobial 
properties. Journal of Experimental Marine Biology and Ecology, 316 (1): 29–44. 

Benoit-Bird, K. J. and Au, W. W. L. 2006. Extreme diel horizontal migrations by a tropical 
nearshore resident micronekton community. Marine Ecology Progress Series, 319: 1–14. 

Bernay, B., Baudy-Floc’h, M., Gagnon, J., Henry, J. 2006. Ovarian jelly-peptides (OJPs), a 
new family of regulatory peptides identified in the cephalopod Sepia officinalis. Peptides, 
27: 1259–1268. 

Bernay, B., Baudy-Floc’h, M., Zanuttini, B., Gagnon, J., Henry, J., 2006. Identification of 
SepCRP analogues in the cuttlefish Sepia officinalis: A novel family of ovarian regulatory 
peptides. Biochemical and Biophysical Research Communications 338: 1037–1047. 

Bordajandi, L. R., Martín, I., Abad, E., Rivera, J., and González, M. J. 2006. Organochlorine 
compounds (PCBs, PCDDs and PCDFs) in seafish and seafood from the Spanish Atlantic 
Southwest Coast. Chemosphere 64 (2006) 1450–1457. 

Bower, J. R. and Ichii, T. 2005. The red flying squid (Ommastrephes bartramii): A review of 
recent research and the fishery in Japan. Fisheries Research, 76 (1): 39–55. 

Bower, J. R. and Miyahara K. 2005. The diamond squid (Thysanoteuthis rhombus): A review 
of the fishery and recent research in Japan. Fisheries Research, 73 (1–2): 1–11. 

Braccini, J. M., Gillanders, B. M., and Walker T. I. 2005. Sources of variation in the feeding 
ecology of the piked spurdog (Squalus megalops): implications for inferring predator–
prey interactions from overall dietary composition. ICES Journal of Marine Science, 62 
(6): 1076–1094. 

Brock, D. J., Saunders, T. M., Ward, T. M., Linnane A. J. 2006. Effectiveness of a two-
chambered trap in reducing within-trap predation by octopus on southern spiny rock 
lobster. Fisheries Research, 77: 348–355. 

Brodeur, R. D., Fisher, J. P., Emmett, R. L., Morgan, C. A., and Casillas, E. 2005. Species 
composition and community structure of pelagic nekton off Oregon and Washington 
under variable oceanographic conditions. Marine Ecology Progress Series, 298: 41–57. 

Brown, E. R., Piscopo, S., De Stefano, R., Giuditta, A., 2006. Brain and behavioural evidence 
for rest-activity cycles in Octopus vulgaris. Behavioural Brain Research, 172: 355–359. 

Buresch, K. C., Gerlach, G., Hanlon, R. T. 2006. Multiple genetic stocks of longfin squid 
Loligo pealeii in the NW Atlantic: stocks segregate inshore in summer, but aggregate 
offshore in winter. Marine Ecology Progress Series, 310: 263–270. 

Bustamante, P., Lahaye, V., Durnez, C., Churlaud, C., and Caurant, F. 2006. Total and organic 
Hg concentrations in cephalopods from the North Eastern Atlantic waters: Influence of 
geographical origin and feeding ecology. Science of the Total Environment, 368: 585–
596. 

Bustamante, P., Teyssié, J.-L., Fowler, S. W., and Warnau, M. 2006. Assessment of the 
exposure pathway in the uptake and distribution of americium and cesium in cuttlefish 
(Sepia officinalis) at different stages of its life cycle. Journal of Experimental Marine 
Biology and Ecology, 331: 198– 207. 

Byrne, R. A., Kuba, M. J., Meisel, D. V., Griebel, U., and Mather, J. A. 2006. Octopus arm 
choice is strongly influenced by eye use. Behavioural Brain Research, 172: 195–201. 

Byrne, R. A., Kuba, M. J., Meisel, D. V., Griebel, U., and Mather, J. A. 2006. Does Octopus 
vulgaris have preferred arms? Journal of Comparative Psychology, 120 (3): 198–204. 

Carlini, A. R., Daneri, G. A., Márquez, M. E. I., Bornemann, H., Panarello, H., Casaux, R, 
Ramdohr, S., and Plötz, J. 2005. Food consumption estimates of southern elephant seal 
females during their post-breeding aquatic phase at King George Island. Polar Biology, 
28 (10): 769–775. 



28  |  ICES WGCEPH Report 2006 

 

Challier, L., Dunn, M. R., and Robin, J. P. 2005. Trends in age-at-recruitment and juvenile 
growth of cuttlefish, Sepia officinalis, from the English Channel. ICES Journal of Marine 
Science, 62: 1671–1682. 

Challier, L., Pierce, G. J., and Robin, J.-P. 2006. Spatial and temporal variation in age and 
growth in juvenile Loligo forbesi and relationships with recruitment in the English 
Channel and Scottish waters. Journal of Sea Research, 55: 217– 229. 

Challier, L., Royer, J., Pierce, G. J., Bailey, N., Roel, B. A., and Robin, J. P. 2005. 
Environmental and stock effects on recruitment variability in the English Channel squid 
Loligo forbesi. Aquatic Living Resources, 18 (4): 353–360. 

Chancollon, O., Pusineri, C., and Ridoux, V. 2006. Food and feeding ecology of Northeast 
Atlantic swordfish (Xiphias gladius) off the Bay of Biscay. ICES Journal of Marine 
Science, 63: 1075–1085. 

Chen, C. S., Pierce, G. J., Wang, J., Robin, J.-P., Poulard, J. C., Pereira, J., Zuur, A. F., Boyle, 
P. R., Bailey, N., Beare, D. J., Jereb, P., Ragonese, S., Mannini, A., Orsi-Relini, L. 2006. 
The apparent disappearance of Loligo forbesi from the south of its range in the 1990s: 
Trends in Loligo spp. abundance in the northeast Atlantic and possible environmental 
influences. Fisheries Research, 78: 44–54. 

Chrachri, A. and Williamson, R. 2005. Dopamine modulates synaptic activity in the optic 
lobes of cuttlefish, Sepia officinalis. Neuroscience Letters, 377 (3): 152–157. 

Clausen, A. P., Arkhipkin, A. I., Laptikhovsky, V. V., and Huin, N. 2005. What is out there: 
diversity in feeding of gentoo penguins (Pygoscelis papua) around the Falkland Islands 
(Southwest Atlantic). Polar Biology, 28 (9): 653–662. 

Cole, P. D. and Adamo, S. A. 2005. Cuttlefish (Sepia officinalis: Cephalopoda) hunting 
behavior and associative learning. Animal Cognition, 8 (1): 27–30. 

Collins, M. A., and Rodhouse, P. G. K. 2006. Southern Ocean Cephalopods. Advances in 
Marine Biology, 50: 191–265. 

Connan, M., Mayzaud, P., Boutoute, M., Weimerskirch, H., and Cherel, Y. 2005. Lipid 
composition of stomach oil in a procellariiform seabird Puffinus tenuirostris: implications 
for food web studies. Marine Ecology Progress Series, 290: 277–290. 

Correia, M., Domingues, P. M., Sykes, A., and Andrade, J.P. 2005. Effects of culture density 
on growth and broodstock management of the cuttlefish, Sepia officinalis (Linnaeus, 
1758). Aquaculture, 245 (1–4): 163–173. 

Costa, P. R., Rosa, R., Duarte-Silva, A., Brotas, V., and Sampayo, M. A. M. 2005. 
Accumulation, transformation and tissue distribution of domoic acid, the amnesic 
shellfish poisoning toxin, in the common cuttlefish, Sepia officinalis. Aquatic Toxicology, 
74 (1): 82–91. 

Daneri, G. A., Carlini, A. R., Hernandez, C. M., and Harrington, A. 2005. The diet of 
Antarctic fur seals, Arctocephalus gazella, at King George Island, during the summer–
autumn period. Polar Biology, 28 (4): 329–333. 

Danis, B., Bustamante, P., Cotret, O., Teyssié, J. L., Fowler, S. W., and Warnau, M. 2005. 
Bioaccumulation of PCBs in the cuttlefish Sepia officinalis from seawater, sediment and 
food pathways. Environmental Pollution, 134 (1): 113–122. 

Darmaillacq, A.-S., Chichery, R., Shashar, N., and Dickel, L. 2006. Early familiarization 
overrides innate prey preference in newly hatched Sepia officinalis cuttlefish. Animal 
Behaviour, 71: 511–514. 

Dauphin, Y. 2006. Structure and composition of the septal nacreous layer of Nautilus 
macromphalus L. (Mollusca, Cephalopoda). Zoology, 109: 85–95. 

Di Cristo, C., Minnen, J., and Di Cosmo, A. 2005. The presence of APGWamide in Octopus 
vulgaris: a possible role in the reproductive behavior. Peptides, 26 (1): 53–62. 



ICES WGCEPH Report 2006  |  29 

 

Dillane, E., Galvin, P., Coughlan, J., Lipinski, M., and Cross, T. F. 2005. Genetic variation in 
the lesser flying squid Todaropsis eblanae (Cephalopoda, Ommastrephidae) in east 
Atlantic and Mediterranean waters. Marine Ecology Progress Series, 292: 225–232. 

Domingues, P. M., Dimarco, P. F., Andrade, J. P., and Lee, P. G. 2005. Effect of artificial 
diets on growth, survival and condition of adult cuttlefish, Sepia officinalis Linnaeus, 
1758. Aquaculture International, 13 (5): 423–440. 

Edelman, D. B., Baars, B. J., and Seth, A. K. 2005. Identifying hallmarks of consciousness in 
non-mammalian species. Consciousness and Cognition, 14 (1): 169–187. 

Eder, E. B. and Lewis, M. N. 2005. Proximate composition and energetic value of demersal 
and pelagic prey species from the SW Atlantic Ocean. Marine Ecology Progress Series, 
291: 43–52. 

Erzini, K., Gonçalves, J. M. S., Bentes, L., Moutopoulos, D. K., Casal, J. A. H., Soriguer, M. 
C., Puente, E., Errazkin, L. A., and Stergiou, K. I. 2006. Size selectivity of trammel nets 
in southern European small-scale fisheries. Fisheries Research, 79: 183–201. 

Erzini, K., Inejih, C. A. O., and Stobberup, K. A. 2005. An application of two techniques for 
the analysis of short, multivariate non-stationary time-series of Mauritanian trawl survey 
data. ICES Journal of Marine Science, 62 (3): 353–359. 

Fonseca, P., Campos, A., Mendes, B., Larsen, R. B. 2005. Potential use of a Nordmøre grid 
for by-catch reduction in a Portuguese bottom-trawl multispecies fishery. Fisheries 
Research 73: 49–66. 

García, B. G., Valverde, J. C. 2006. Optimal proportions of crabs and fish in diet for common 
octopus (Octopus vulgaris) ongrowing. Aquaculture, 253: 502– 511. 

García-Rodríguez, M., Fernández, A. M., and Esteban, A. 2006. Characterisation, analysis and 
catch rates of the small-scale fisheries of the Alicante Gulf (SE Spain) over a 10 years 
time series. Fisheries Research, 77: 226–238. 

Georgakarakos, S., Koutsoubas, D., Valavanis, V. 2006. Time series analysis and forecasting 
techniques applied on loliginid and ommastrephid landings in Greek waters. Fisheries 
Research, 78: 55–71. 

Gestal, C., Nigmatullin, Ch. M., Hochberg, F. G., Guerra, A., and Pascual, S. 2005. Aggregata 
andresi n. sp. (Apicomplexa: Aggregatidae) from the ommastrephid squid Martialia 
hyadesi in the SW Atlantic Ocean and some general remarks on Aggregata spp. in 
cephalopod hosts. Systematic Parasitology, 60 (1): 65–73. 

Gilly, W. F., Elliger, C. A., Salinas, C. A., Camarilla-Coop, S., Bazzino, G., Beman, M. 2006. 
Spawning by jumbo squid Dosidicus gigas in San Pedro Mártir Basin, Gulf of California, 
Mexico. Marine Ecology Progress Series, 313: 125–133. 

Glazer, J. P. and Butterworth, D. S. 2006. Some refinements of the assessment of the South 
African squid resource, Loligo vulgaris reynaudii. Fisheries Research, 78: 14–25. 

Groeneveld, J. C., Maharaj, G., Smith, C. D., 2006. Octopus magnificus predation and bycatch 
in the trap fishery for spiny lobsters Palinurus gilchristi off South Africa. Fisheries 
Research, 79: 90–96. 

Harrington, J. J., Semmens, J. M., Gardner, C., and Frusher, S.D. 2006. Predation of trap-
caught southern rock lobsters, Jasus edwardsii (Hutton, 1875), in Tasmanian waters by 
the Maori octopus, Octopus maorum (Hutton, 1880): Spatial and temporal trends. 
Fisheries Research, 77: 10–16. 

Healy, S. D. 2006. Imprinting: Seeing food and eating it. Current Biology, 16 (13): R501-
R502. 

Hendrickson, L. C., Hart, D.R. 2006. An age-based cohort model for estimating the spawning 
mortality of semelparous cephalopods with an application to per-recruit calculations for 
the northern shortfin squid, Illex illecebrosus. Fisheries Research, 78: 4–13. 



30  |  ICES WGCEPH Report 2006 

 

Herling, C., Culik, B. M., and Hennicke, J.C. 2005. Diet of the Humboldt penguin (Spheniscus 
humboldti) in northern and southern Chile. Marine Biology, 147 (1): 13–25. 

Hull, K., Marler, R., and Harvey, S. 2006. Neural calcitropic peptides: Immunoreactive 
characterization in fish and invertebrates. Neuroscience Letters, 404: 15–19. 

Ichii, T., Mahapatra, K., Okamura, H., Okada, Y. 2006. Stock assessment of the autumn 
cohort of neon flying squid (Ommastrephes bartramii) in the North Pacific based on past 
large-scale high seas driftnet fishery data. Fisheries Research, 78: 286–297. 

Iwata, Y., Munehara, H., Sakurai, Y. 2005. Dependence of paternity rates on alternative 
reproductive behaviors in the squid Loligo bleekeri. Marine Ecology Progress Series, 
298: 219–228. 

Jackson, G. D., Wotherspoon, S., and McGrath-Steer, B. L. 2005. Temporal population 
dynamics in arrow squid Nototodarus gouldi in southern Australian waters. Marine 
Biology, 146 (5): 975–983. 

Jouffre, D. and Inejih, C.A. 2005. Assessing the impact of fisheries on demersal fish 
assemblages of the Mauritanian continental shelf, 1987–1999, using dominance curves. 
ICES Journal of Marine Science, 62: 380–383. 

Kang, D., Mukai, T., Iida, K., Hwang, D., and Myoung, J-G. 2005. The influence of tilt angle 
on the acoustic target strength of the Japanese common squid (Todarodes pacificus). 
ICES Journal of Marine Science, 62: 779–789. 

Kanzawa, N., Tatewaki, S., Watanabe, R., Kunihisa, I., Iwahashi, H., Nakamura, K., 
Tsuchiya, T. 2005. Expression and tissue distribution of astacin-like squid 
metalloprotease (ALSM). Comparative Biochemistry and Physiology, Part B, 142: 153 – 
163. 

Katsanevakis, S. and Verriopoulos, G. 2006. Seasonal population dynamics of Octopus 
vulgaris in the eastern Mediterranean. ICES Journal of Marine Science, 63: 151–160. 

Katsanevakis, S., Protopapas, N., Miliou, H., and Verriopoulos, G. 2005. Effect of 
temperature on specific dynamic action in the common octopus, Octopus vulgaris 
(Cephalopoda). Marine Biology, 146 (4): 733–738. 

Katsanevakis, S., Stephanopoulou, S., Miliou, H., Moraitou-Apostolopoulou, M., and 
Verriopoulos, G. 2005. Oxygen consumption and ammonia excretion of Octopus vulgaris 
Cuvier (Cephalopoda) in relation to body mass and temperature. Marine Biology, 146 (4): 
725 – 732. 

Kemp, K. M., Jamieson, A. J., Bagley, P. M., McGrath, H., Bailey, D. M., Collins, M. A., and 
Priede, I. G. 2006. Consumption of large bathyal food fall, a six month study in the NE 
Atlantic. Marine Ecology Progress Series, 310: 65–76. 

Kier, W. M. 2006. Muscle specialization in the squid motor system. Journal of Biomechanics, 
39 (Supplement 1): S353-S354. 

Klimpel, S., Rückert, S., Piatkowski, U., Palm, H. W., and Hanel, R. 2006. Diet and metazoan 
parasites of silver scabbard fish Lepidopus caudatus from the Great Meteor Seamount 
(North Atlantic). Marine Ecology Progress Series, 315: 249–257. 

Kopečná, J., Jirků, M., Oborník, M., Tokarev, Y.S., Lukeš, J., and Modrý, D. 2006. 
Phylogenetic Analysis of Coccidian Parasites from Invertebrates: Search for Missing 
Links. Protist, 157: 173–183. 

Kuba, M. J., Byrne, R. A., Meisel, D. V., and Mather, J. A. 2006. When do octopuses play? 
Effects of repeated testing, object type, age, and food deprivation on object play in 
Octopus vulgaris. Journal of Comparative Psychology, 120 (3): 184–190. 

La Mesa, M., Arneri, E., Caputo, V., and Iglesias, M. 2005. Reviews in Fish Biology and 
Fisheries, 15 (1–2): 89–109. 



ICES WGCEPH Report 2006  |  31 

 

Lahaye, V., Bustamante, P., Spitz, J., Dabin, W., Das, K., Pierce, G. J., Caurant, F. 2005. 
Long-term dietary segregation of common dolphins Delphinus delphis in the Bay of 
Biscay, determined using cadmium as an ecological tracer. Marine Ecology Progress 
Series, 305: 275–285. 

Lapa-Guimarães, J., Felício, P.E., and Guzmán, E. S. C. 2005. Chemical and microbial 
analyses of squid muscle (Loligo plei) during storage in ice. Food Chemistry, 91: 477–
483. 

Laptikhovsky, V. V. and Nigmatullin, C. M. 2005. Aspects of female reproductive biology of 
the orange-back squid, Sthenoteuthis pteropus (Steenstrup) (Oegopsina: Ommastrephidae) 
in the eastern tropical Atlantic. Scientia Marina, 69 (3): 383–390. 

Laptikhovsky, V. V. 2005. A trophic ecology of two grenadier species (Macrouridae, Pisces) 
in deep waters of the Southwest Atlantic. Deep Sea Research – Part I, 52 (8): 1502–1514. 

Le Bihan, E., Zatylny, C., Perrin, A., and Koueta, N. 2006. Post-mortem changes in viscera of 
cuttlefish Sepia officinalis L. during storage at two different temperatures. Food 
Chemistry, 98: 39–51. 

Lelli, S., Belluscio, A., Carpentieri, P., and Colloca, F. 2005. Ecologia trofica di Illex coindetii 
e Todaropsis eblanae (Cephalopoda: Ommastrephidae) nel Mar Tirreno centrale. Biol. 
Mar. Medit., 12: 531–534. 

Lindgren, A. R., Katugin, O. N., Amezquita, E., and Nishiguchi, M. K. 2005. Evolutionary 
relationships among squids of the family Gonatidae (Mollusca: Cephalopoda) inferred 
from three mitochondrial loci. Molecular Phylogenetics and Evolution, 36 (1): 101–111. 

Lourenço, S. and Pereira, J. 2006. Estimating standardised landings per unit effort for an 
octopus mixed components fishery. Fisheries Research, 78: 89–95. 

Lucifora, L. O., García, V. B., Menni, R. C., and Escalante, A. H. 2006. Food habits, 
selectivity, and foraging modes of the school shark Galeorhinus galeus. Marine Ecology 
Progress Series, 315: 259–270. 

Lunn, K. E., Dearden, P. 2006. Monitoring small-scale marine fisheries: An example from 
Thailand’s Ko Chang archipelago. Fisheries Research, 77: 60–71. 

Lusseau, S. M. and Wing, S. R. 2006. Importance of local production versus pelagic subsidies 
in the diet of an isolated population of bottlenose dolphins Tursiops sp. Marine Ecology 
Progress Series, 321: 283–293. 

MacNeil, M. A., Skomal, G. B., Fisk, A. T. 2005. Stable isotopes from multiple tissues reveal 
diet switching in sharks. Marine Ecology Progress Series, 302: 199–206. 

Madureira, L., Habiaga, R., Soares, C., Weigert, S., Ferreira, C., Eliseire, D., and Duvoisin, 
A.C. 2005. Identification of acoustic records of the Argentinian Calamar Illex argentinus 
(Castellanos, 1960) along the outer shelf and shelf break of the south and southeast coast 
of Brazil. Fisheries Research, 73: 251–257. 

Markaida, U. 2006. Food and feeding of jumbo squid Dosidicus gigas in the Gulf of California 
and adjacent waters after the 1997–98 El Niño event. Fisheries Research 79: 16–27. 

Markaida, U. 2006. Population structure and reproductive biology of jumbo squid Dosidicus 
gigas from the Gulf of California after the 1997–1998 El Niño event. Fisheries Research 
79: 28–37. 

Martínez, P., Pérez-Losada, M., Guerra, A., and Sanjuan, A. 2005. First genetic validation and 
diagnosis of the short-finned squid species of the genus Illex (Cephalopoda: 
Ommastrephidae). Marine Biology, 148 (1): 97–108. 

Mäthger, L. M., Barbosa, A., Miner, S., and Hanlon, R. T. 2006. Color blindness and contrast 
perception in cuttlefish (Sepia officinalis) determined by a visual sensorimotor assay. 
Vision Research, 46: 1746–1753. 



32  |  ICES WGCEPH Report 2006 

 

McClatchie, S., Coombs, R. F. 2005. Spatial variability of orange roughy around the 
Northwest Hills on the Chatham Rise, New Zealand. Deep-Sea Research I, 52: 589–603. 

Meisel, D. V., Byrne, R. A., Kuba, M., Mather, J., Ploberger, W., and Reschenhofer, E. 2006. 
Contrasting activity patterns of two related octopus species, Octopus macropus and 
Octopus vulgaris. Journal of Comparative Psychology, 120 (3): 191–197. 

Melzner, F., Forsythe, J. W., Lee, P. G., Wood, J. B., Piatkowski, U., and Clemmesen C. 
2005. Estimating recent growth in the cuttlefish Sepia officinalis: are nucleic acid-based 
indicators for growth and condition the method of choice? Journal of Experimental 
Marine Biology and Ecology, 317 (1): 37–51. 

Mendis, E., Rajapakse, N., Byun, H.-G., Kim, S.-K. 2005. Investigation of jumbo squid 
(Dosidicus gigas) skin gelatin peptides for their in vitro antioxidant effects. Life Sciences, 
77: 2166–2178. 

Merker, B. 2005. The liabilities of mobility: A selection pressure for the transition to 
consciousness in animal evolution. Consciousness and Cognition, 14 (1): 89–114. 

Miliou, H., Fintikaki, M., Kountouris, T., and Verriopoulos, G. 2005. Combined effects of 
temperature and body weight on growth and protein utilization of the common octopus, 
Octopus vulgaris. Aquaculture, 249 (1–4): 245–256. 

Miliou, H., Fintikaki, M., Tzitzinakis, M., Kountouris, T., Verriopoulos, G. 2006. Fatty acid 
composition of the common octopus, Octopus vulgaris, in relation to rearing temperature 
and body weight. Aquaculture, 256: 311–322. 

Miramand, P., Bustamante, P., Bentley, D., and Kouéta, N. 2006. Variation of heavy metal 
concentrations (Ag, Cd, Co, Cu, Fe, Pb, V, and Zn) during the life cycle of the common 
cuttlefish Sepia officinalis. Science of the Total Environment, 361: 132–143. 

Miura-Yokota, Y., Matsubara, Y., Ebihara, T, Koyama, Y., Ogawa-Goto, K., Isobe, N., 
Hattori, S., Irie, S. 2005. Cloning and nucleotide sequence of a novel 28-kDa protein from 
the mantle muscle of the squid Todarodes pacificus with homology to tropomyosin. 
Comparative Biochemistry and Physiology, Part B, 141: 3–12. 

Miyahara, K., Ota, T., Goto, T., Gorie, S. 2006. Age, growth and hatching season of the 
diamond squid Thysanoteuthis rhombus estimated from statolith analysis and catch data 
in the western Sea of Japan. Fisheries Research, 80: 211–220. 

Miyahara, K., Ota, T., Kohno, N., Ueta, Y., Bower, J. R., 2005. Catch fluctuations of the 
diamond squid Thysanoteuthis rhombus in the Sea of Japan and models to forecast CPUE 
based on analysis of environmental factors. Fisheries Research, 72: 71–79. 

Moon, H.-B., Ok, G. 2006. Dietary intake of PCDDs, PCDFs and dioxin-like PCBs, due to the 
consumption of various marine organisms from Korea. Chemosphere, 62: 1142–1152. 

Morales-Nin, B., Moranta, J., García, C., Tugores, M. P., Grau, A. M., Riera, F., and Cerdà, 
M. 2005. The recreational fishery off Majorca Island (western Mediterranean): some 
implications for coastal resource management. ICES Journal of Marine Science, 62 (4): 
727–739. 

Napoleão, P., Pinheiro, T., and Reis, C. S. 2005. Elemental characterization of tissues of 
Octopus vulgaris along the Portuguese coast. Science of the Total Environment, 345: 41–
49. 

Napoleão, P., Reis, C. S., Alves, L. C., and Pinheiro, T. 2005. Morphologic characterisation 
and elemental distribution of Octopus vulgaris Cuvier, 1797 vestigial shell. Nuclear 
Instruments and Methods in Physics Research B, 231: 345–349. 

Narvarte, M., González, R., and Fernández, M. 2006. Comparison of Tehuelche octopus 
(Octopus tehuelchus) abundance between an open-access fishing ground and a marine 
protected area: Evidence from a direct development species. Fisheries Research, 79: 112–
119. 



ICES WGCEPH Report 2006  |  33 

 

Nevárez-Martínez, M. O., Méndez-Tenorio, F. J., Cervantes-Valle, C., López-Martínez, J., 
Anguiano-Carrasco, M. L. 2006. Growth, mortality, recruitment, and yield of the jumbo 
squid (Dosidicus gigas) off Guaymas, Mexico. Fisheries Research, 79: 38–47. 

Oka, K., Kimura, T., Otsuka, M., Ohmori, S. 2006. Specific determination of threonine in 
biological samples by gas chromatography with electron capture detection. Journal of 
Chromatography B, 830: 173–177. 

Okumura, S., Kurihara, A., Iwamoto, A., and Takeuchi, T. 2005. Improved survival and 
growth in Octopus vulgaris paralarvae by feeding large type Artemia and Pacific sandeel, 
Ammodytes personatus. Aquaculture, 244 (1–4): 147–157. 

Olson, R. J., Román-Verdesoto, M. H., Macías-Pita, G. L. 2006. Bycatch of jumbo squid 
Dosidicus gigas in the tuna purse-seine fishery of the eastern Pacific Ocean and predatory 
behaviour during capture. Fisheries Research, 79: 48–55. 

Özyurt, G., Duysak, O., Akamca, E., Tureli, C. 2006. Seasonal changes of fatty acids of 
cuttlefish Sepia officinalis L. (Mollusca: Cephalopoda) in the north eastern Mediterranean 
sea. Food Chemistry, 95: 382–385. 

Page, B., McKenzie, J., Goldsworthy, S. D. 2005. Dietary resource partitioning among 
sympatric New Zealand and Australian fur seals. Marine Ecology Progress Series, 293: 
283–302. 

Palumbo, A. 2005. Nitric oxide in marine invertebrates: A comparative perspective. 
Comparative Biochemistry and Physiology – Part A, 142 (2): 241–248. 

Parry, M. 2006. Feeding behavior of two ommastrephid squids Ommastrephes bartramii and 
Sthenoteuthis oualaniensis off Hawaii. Marine Ecology Progress Series, 318: 229–235. 

Pascual, S. and Abollo, E. 2005. Whaleworms as a tag to map zones of heavy-metal pollution. 
Trends in Parasitology, 21 (5): 204–206. 

Pascual, S., González, A. F., and Guerra, A. 2005. The recruitment of gill-infesting copepods 
as a categorical predictor of size-at-age data in squid populations. ICES Journal of Marine 
Science, 62 (4): 629–633. 

Pascual, S., González, A. F., and Guerra, A. 2006. Unusual sites of Aggregata octopiana 
infection in octopus cultured in floating cages. Aquaculture, 254: 21–23. 

Pecl, G. and Moltschaniwskyj, N. A. 2006. Life history of a short-lived squid (Sepioteuthis 
australis): resource allocation as a function of size, growth, maturation, and hatching 
season. ICES Journal of Marine Science, 63: 995–1004. 

Pereira, J., Rosa, R., Moreno, A., Henriques, M., Sendão, J., and Borges, T. C. 2005. First 
recorded specimen of the giant squid Architeuthis sp. in Portugal. Journal of the Marine 
Biological Association of the United Kingdom, 85: 175–176. 

Pernice, M., Deutsch, J. S., Andouche, A., Boucher-Rodoni, R., and Bonnaud, L. 2006. 
Unexpected variation of Hox genes’ homeodomains in cephalopods. Molecular 
Phylogenetics and Evolution, 40: 872–879. 

Piatkowski, U. and Diekmann, R. 2005. A short note on the cephalopods sampled in the 
Angola Basin during the DIVA-1 expedition. Organisms Diversity & Evolution, 5 
(Supplement 1): 227–230. 

Pichon, D., Gaia, V., Norman, M. D., Boucher-Rodoni, R. 2005. Phylogenetic diversity of 
epibiotic bacteria in the accessory nidamental glands of squids (Cephalopoda: Loliginidae 
and Idiosepiidae). Marine Biology, 147 (6): 1323–1332. 

Poirier, R, Chichery, R., and Dickel, L. 2005. Early Experience and Postembryonic 
Maturation of Body Patterns in Cuttlefish (Sepia officinalis). Journal of Comparative 
Psychology, 119 (2): 230–237. 



34  |  ICES WGCEPH Report 2006 

 

Poirier, R., Chichery, R., and Dickel L. 2005. Early experience on maturation of body patterns 
in juvenile cuttlefish (Sepia officinalis). Journal of Comparative Psychology, 119 (2): 
230–237. 

Pusineri, C., Vasseur, Y., Hassani, S., Meynier, L., Spitz, J., and Ridoux, V. 2005. Food and 
feeding ecology of juvenile albacore, Thunnus alalunga, off the Bay of Biscay: a case 
study. ICES Journal of Marine Science, 62 (1): 116–122. 

Quetglas, A., González, M., and Franco, I. 2005. Biology of the upper-slope cephalopod 
Octopus salutii from the western Mediterranean Sea. Marine Biology, 146 (6): 1131–
1138. 

Reese, D. C., Miller, T. W., and Brodeur, R. D. 2005. Community structure of near-surface 
zooplankton in the northern California Current in relation to oceanographic conditions. 
Deep Sea Research – Part II, 52 (1–2): 29–50. 

Reid, A. and Jereb, P. 2005. Family Sepiolidae. In: Jereb, P. and C.F.E. Roper, eds. 
Cephalopods of the World. An annotated and illustrated catalogue of species known to 
date. Volume 1. Chambered nautiluses and sepioids (Nautilidae, Sepiidae, Sepiolidae, 
Sepiadariidae, Idiosepiidae and Spirulidae). FAO Species Catalogue for Fisheries 
Purposes N.4(1):178–179. 

Relini, L. O., Mannini, A., Fiorentino, F., Palandri, G., and Relini, G. 2006. Biology and 
fishery of Eledone cirrhosa in the Ligurian Sea. Fisheries Research, 78: 72–88. 

Rexfort, A. and Mutterlose, J. 2006. Stable isotope records from Sepia officinalis — a key to 
understanding the ecology of belemnites? Earth and Planetary Science Letters, 247: 212–
221. 

Rey, A. R. and Schiavini, A. 2005. Inter-annual variation in the diet of female southern 
rockhopper penguin (Eudyptes chrysocome chrysocome) at Tierra del Fuego. Polar 
Biology, 28 (2): 132–141. 

Roberts, M. J. 2005. Chokka squid (Loligo vulgaris reynaudii) abundance linked to changes in 
South Africa’s Agulhas Bank ecosystem during spawning and the early life cycle. ICES 
Journal of Marine Science, 62: 33–55. 

Rodríguez, C., Carrasco, J. F., Arronte, J. C., Rodríguez, M. 2006. Common octopus (Octopus 
vulgaris Cuvier, 1797) juvenile ongrowing in floating cages. Aquaculture, 254: 293–300. 

Rodríguez-Domínguez, H., Soto-Búa, M., Iglesias-Blanco, R., Crespo-González, C., Arias-
Fernández, C., and García-Estévez, J. 2006. Preliminary study on the phagocytic ability of 
Octopus vulgaris Cuvier, 1797 (Mollusca: Cephalopoda) haemocytes in vitro. 
Aquaculture, 254: 563–570. 

Rodríguez-Rúa, A., Pozuelo, I., Prado, M. A., Gómez, M. J., and Bruzón, M. A. 2005. The 
gametogenic cycle of Octopus vulgaris (Mollusca: Cephalopoda) as observed on the 
Atlantic coast of Andalusia (south of Spain). Marine Biology, 147 (4): 927–933. 

Rosa, R., Pereira, J., and Nunes, M. L. 2005. Biochemical composition of cephalopods with 
different life strategies, with special reference to a giant squid, Architeuthis sp. Marine 
Biology, 146 (4): 739–751. 

Royer, J., Pierce, G. J., Foucher, E., Robin, J. P. 2006. The English Channel stock of Sepia 
officinalis: Modelling variability in abundance and impact of the fishery. Fisheries 
Research, 78: 96–106. 

Rozengart, E. V. and Basova, N. E. 2005. Differences in substrate and inhibitor specificity of 
cholinesterase activity of optical ganglia of the squid Ommastrephes bartrami (Les) as a 
characteristic of isolation of populations from different areas of a disjunctive home range. 
Doklady Biochemistry and Biophysics, 400 (1–6): 56–60. 

Saidel, W. M., Shashar, N., Schmolesky, M. T., Hanlon, R. T. 2005. Discriminative responses 
of squid (Loligo pealeii) photoreceptors to polarized light. Comparative Biochemistry and 
Physiology, Part A, 142: 340 – 346. 



ICES WGCEPH Report 2006  |  35 

 

Salman, A and Laptikhovsky, V. V. 2005. Fecundity and spawning of Abralia veranyi 
(Ruppell, 1844) (Cephalopoda: Enoploteuthidae) in the Aegean Sea. Scientia Marina, 69 
(2): 211–214. 

Sánchez-Alonso, I., Careche, M., Borderías, A. J. 2007. Method for producing a functional 
protein concentrate from giant squid (Dosidicus gigas) muscle. Food Chemistry, 100: 48–
54. 

Santos, M. B., Pierce, G. J., Fernández, R., López, A., Martínez, J. A., Ieno, E. N. 2005. 
Variability in the diet of bottlenose dolphins (Tursiops truncatus) in Galician waters and 
relationship with their prey abundance. ICES CM 2005/R:29. 

Santos, M. B., Pierce, G. J., Ieno, E. N., Addink, M., Smeenk, C., Kinze, C. C. 2005. Harbour 
porpoise (Phocoena phocoena) feeding ecology in the eastern North Sea. ICES CM 
2005/R:15. 

Scheinker, V., Fiore, G., Di Cristo, C., Di Cosmo, A., d’Ischia, M., Enikolopov, G., Palumbo, 
A., 2006. Nitric oxide synthase in the nervous system and ink gland of the cuttlefish Sepia 
officinalis: Molecular cloning and expression. Biochemical and Biophysical Research 
Communications, 338: 1204–1215. 

Seixas, S. and Pierce, G. 2005. Bioaccumulation of lead, calcium and strontium and their 
relationships in the octopus Octopus vulgaris. Water, Air, & Soil Pollution, 163 (1–4): 
137–152. 

Seixas, S., Bustamante, P., and Pierce, G. J. 2005. Accumulation of mercury in the tissues of 
the common octopus Octopus vulgaris (L.) in two localities on the Portuguese coast. 
Science of the Total Environment, 340: 113–122. 

Seixas, S., Bustamante, P., and Pierce, G.J. 2005. Interannual patterns of variation in 
concentrations of trace elements in arms of Octopus vulgaris. Chemosphere, 59: 1113–
1124. 

Semmens, J. M. and Jackson, G. D. 2005. Evaluation of biochemical indices for assessing 
growth and condition of the deepwater squid Moroteuthis ingens. Marine Ecology 
Progress Series, 289: 215–223. 

Siddiqui, N.I., Akosung, R. F., Gielens, C. 2006. Location of intrinsic and inducible 
phenoloxidase activity in molluscan hemocyanin. Biochemical and Biophysical Research 
Communications, 348: 1138–1144. 

Sinn, D. L. and Moltschaniwskyj, N. A. 2005. Personality Traits in Dumpling Squid 
(Euprymna tasmanica): Context-Specific Traits and Their Correlation With Biological 
Characteristics. Journal of Comparative Psychology, 119 (1): 99–110. 

Sinn, D. L. and Moltschaniwskyj, N. A. 2005. Personality Traits in Dumpling Squid 
(Euprymna tasmanica): Context-Specific Traits and Their Correlation With Biological 
Characteristics. Journal of Comparative Psychology, 119 (1): 99–110. 

Solé, M. and Livingstone, D. R. 2005. Components of the cytochrome P450-dependent 
monooxygenase system and ‘NADPH-independent benzo[α]pyrene hydroxylase’ activity 
in a wide range of marine invertebrate species. Comparative Biochemistry and Physiology 
– Part C, 141(1): 20–31. 

Spitz,J., Richard,E., Meynier, L., Pusineri, C., and Ridoux, V. 2006. Dietary plasticity of the 
oceanic striped dolphin, Stenella coeruleoalba, in the neritic waters of the Bay of Biscay. 
Journal of Sea Research, 55: 309–320. 

Springer, J., Ruth, P., Beuerlein, K., Palus, S., Schipp, R., and Westermann, B. 2005. 
Distribution and function of biogenic amines in the heart of Nautilus pompilius L. 
(Cephalopoda, Tetrabranchiata). Journal of Molecular Histology, 36 (5): 345–353. 

Stark, K. E., Jackson, G. D., and Lyle, J. M. 2005. Tracking arrow squid movements with an 
automated acoustic telemetry system. Marine Ecology Progress Series, 299: 167–177. 



36  |  ICES WGCEPH Report 2006 

 

Storelli, M. M., Barone, G., D’Addabbo, R., and Marcotrigiano, G. O. 2006. Concentrations 
and composition of organochlorine contaminants in different species of cephalopod 
molluscs from the Italian waters (Adriatic Sea). Chemosphere, 64: 129–134. 

Stowasser, G., Pierce, G. J., Moffat, C. F., Collins, M. A., and Forsythe, J. W. 2006. 
Experimental study on the effect of diet on fatty acid and stable isotope profiles of the 
squid Lolliguncula brevis. Journal of Experimental Marine Biology and Ecology, 333: 
97–114. 

Strugnell, J., Norman, M., Jackson, J., Drummond, A. J., and Cooper, A. 2005. Molecular 
phylogeny of coleoid cephalopods (Mollusca: Cephalopoda) using a multigene approach; 
the effect of data partitioning on resolving phylogenies in a Bayesian framework. 
Molecular Phylogenetics and Evolution, 37 (2): 426–441. 

Sun, F., Wong, S. S., Li, G. C., and Chen, S. N. 2006. A preliminary assessment of 
consumer’s exposure to pesticide residues in fisheries products. Chemosphere, 62: 674–
680. 

Sumbre, G., Fiorito, G., Flash, T., and Hochner, B. 2006. Octopuses Use a Human-like 
Strategy to Control Precise Point-to-Point Arm Movements. Current Biology, 16 (8): 
767–772. 

Swift, K., Johnston, D., and Moltschaniwskyj, N. 2005. The digestive gland of the Southern 
Dumpling Squid (Euprymna tasmanica): structure and function. Journal of Experimental 
Marine Biology and Ecology, 315 (2): 177–186. 

Thanonkaew, A., Benjakul, S., and Visessanguan, W. 2006. Chemical composition and 
thermal property of cuttlefish (Sepia pharaonis) muscle. Journal of Food Composition 
and Analysis, 19: 127–133. 

Thanonkaew, A., Benjakul, S., Visessanguan, W., and Decker, E.A. 2006. The effect of metal 
ions on lipid oxidation, colour and physicochemical properties of cuttlefish (Sepia 
pharaonis) subjected to multiple freeze–thaw cycles. Food Chemistry, 95: 591–599. 

Tiseanua, I., Craciunescua, T., Mandachea, N. B., and Duliua, O. G. 2005. µ-X-Ray Computer 
Axial Tomography Application in Life Sciences. Journal of Optoelectronics and 
Advanced Materials, 7 (2): 1073–1078. 

Triantafillos, L. and Adams, M. 2005. Genetic evidence that the northern calamary, 
Sepioteuthis lessoniana, is a species complex in Australian waters ICES Journal of 
Marine Science, 62: 1665–1670. 

Tsai, P.-S. 2006. Gonadotropin-releasing hormone in invertebrates: Structure, function, and 
evolution. General and Comparative Endocrinology, 148: 48–53. 

Tsuji, F. I. 2006. Role of molecular oxygen in the bioluminescence of the firefly squid, 
Watasenia scintillans. Biochemical and Biophysical Research Communications, 338: 
250–253. 

Uda, K., Fujimoto, N., Akiyama, Y., Mizuta, K., Tanaka, K., Ellington, W. R., Suzuki, T. 
2006. Evolution of the arginine kinase gene family. Comparative Biochemistry and 
Physiology, Part D, 1: 209 – 218. 

Valverde, J.C., García, B.G. 2005. Suitable dissolved oxygen levels for common octopus 
(Octopus vulgaris Cuvier, 1797) at different weights and temperatures: analysis of 
respiratory behaviour. Aquaculture 244 (2005) 303– 314. 

Vaz-Pires, P., Seixas, P. 2006. Development of new quality index method (QIM) schemes for 
cuttlefish (Sepia officinalis) and broadtail shortfin squid (Illex coindetii). Food Control, 
17: 942–949. 

Vidal, E. A. G., DiMarco, P., and Lee, P., 2006. Effects of starvation and recovery on the 
survival, growth and RNA/DNA ratio in loliginid squid paralarvae. Aquaculture, 260: 94–
105. 



ICES WGCEPH Report 2006  |  37 

 

Wada, T., Takegaki, T., Mori, T., and Natsukari, Y. 2005. Sperm displacement behavior of the 
cuttlefish Sepia esculenta (Cephalopoda: Sepiidae). Journal of Ethology, 23 (2): 85–92. 

Waluda, C. M., and Rodhouse, P. G. 2006. Remotely sensed mesoscale oceanography of the 
Central Eastern Pacific and recruitment variability in Dosidicus gigas. Marine Ecology 
Progress Series, 310: 25–32. 

Waluda, C. M., Yamashiro, C., Rodhouse, P. G. 2006. Influence of the ENSO cycle on the 
light-fishery for Dosidicus gigas in the Peru Current: An analysis of remotely sensed data. 
Fisheries Research, 79: 56–63. 

Watanabe, H., Kubodera, T., Moku, M., and Kawaguchi, K. 2006. Diel vertical migration of 
squid in the warm core ring and cold water masses in the transition region of the western 
North Pacific. Marine Ecology Progress Series, 315: 187–197. 

Watson, R., Revenga, C., Kura, Y. 2006. Fishing gear associated with global marine catches. 
II. Trends in trawling and dredging. Fisheries Research, 79: 103–111. 

Westermann, B. and Beuerlein K. 2005. Y-maze experiments on the chemotactic behaviour of 
the tetrabranchiate cephalopod Nautilus pompilius (Mollusca). Marine Biology, 147 (1): 
145–151. 

Young, I. A. G., Pierce, G. J., Murphy, J., Daly, H. I., Bailey, N. 2006. Application of the 
G´omez-Muñoz model to estimate catch and effort in squid fisheries in Scotland. 
Fisheries Research, 78: 26–38. 

Young, I. A. G., Pierce, G. J., Stowasser, G., Santos, M. B., Wang, J., Boyle, P. R., Shaw, P. 
W., Bailey, N., Tuck, I., Collins, M. A. 2006. The Moray Firth directed squid fishery. 
Fisheries Research, 78: 39–43. 

8 ToR g) 

• prepare material from EU project CEPHSTOCK and WG reports for CRR on the 
state of the art in cephalopod fisheries biology 

The preparation of material for a Cooperative Research Report arising both from the concerted 
action CEPHSTOCK and previous WG Reports is well underway and is expected to be 
delivered for publication during 2007. The structure of the manuscript is the following: 
Chapter 1 – Cephalopod species commercially exploited in Europe (biology and ecology in 
relation to exploitation pattern and geographic incidence of exploitation); Chapter 2 – 
European Cephalopod Fisheries and Aquaculture (species and metiers, evolution of the 
fisheries in terms of fishing pressure, techniques and targets; aquaculture progress and species 
involved); Chapter 3 – Assessment and Management (experimental and practical assessment, 
management in theory and in practice); Chapter 4 – The future of Cephalopod Fisheries in 
Europe (fisheries versus aquaculture, sustainable fisheries: socio-economic concerns, 
management SWOT analysis) 

9 Research priorities 

As in 2004 and 2005, the WGCEPH considers that research priorities that have been 
previously indicated remain valid. An additional priority is to set up a new international 
collaborative research project that can help solve outstanding issues: 

• It is important to include cephalopods in the minimum sampling programme of 
the EU within each country’s national fisheries sampling programmes, with 
samples schemes adapted to these species; maintain the sampling programmes in 
place where they exist; 

• Continue to make progress towards stock assessments of the main stocks; 



38  |  ICES WGCEPH Report 2006 

 

• Since most studies of environmental factors affecting cephalopod abundance have 
underlined that recruitment variations were the most important, ecological studies 
of early life stages should be encouraged; 

• Explore the role of cephalopods as ecosystem components, and their relationships 
with other fished resources; 

• Continue to improve ageing techniques; 
• Monitor the socio-economics of small cephalopod fisheries, particularly in 

southern European countries; 
• Continue to improve understanding on the role of cephalopods as indicators of 

marine pollution and as routes of transfer of toxic elements, hydrocarbons, and 
other contaminants to higher trophic levels; 

• Setup a follow-up international research project that can continue to add 
outstanding information to the scientific knowledge base, specifically aimed at 
addressing the previous issues and in particular the lack of knowledge concerning 
early life stages and the environmental influences on their survival and 
abundance. 

10 The future programme of WGCEPH and recommendations 

10.1 Terms of Reference 

WGCEPH considers that, broadly speaking; the terms of reference that have been identified in 
previous years continue to be relevant. However, research opportunities have decreased since 
there is presently no transnational funding in place. Therefore, even though the working group 
wishes to continue to gather expertise on European cephalopod fisheries and to make it 
available to ICES Advisory Commission for Fisheries Management, particularly what regards 
any progress in stock assessments, all progress will have to rely on presently unknown authors 
and results, as opportunities for research may present themselves within the ICES countries 
participating to WGCEPH. The working group still considers that progress in the 
understanding of cephalopod life history and of the role of cephalopod populations in 
changing ecosystems should be of interest to the Advisory Commission for Environmental 
Management. Because presently the exploration of databases made up of monitoring data may 
constitute a readily available source of cephalopod data for analyses, the WG will continue to 
explore such sources of information without need for specific funding, and continue to report 
on the results and analyses. The following terms of reference are proposed for 2007, less 
specific and demanding than those that have been proposed in previous years, but that the WG 
expects to be able to expand in view of the results obtained throughout the year and as new 
opportunities for collaborative research arise: 

h ) update and explore landing statistics across the ICES area; 
i ) report on innovative cephalopod research results in the ICES area; 
j ) finalise CRR and submit for publication. 

10.2 WGCEPH working 

It has been underlined, but is worth remembering as the situation has not improved, that 
WGCEPH, more than most ICES Working Groups, relies on participation from a wide range 
of scientists working often in universities where no funding is available for participation in 
ICES activities. Furthermore, budget cuts in many European nations, designed to slim down 
national deficits have taken strong tolls on travel and subsistence budgets even in fisheries 
research institutes, so that participation in ICES activities may never be taken for granted. 
Presently there is no EU transnational research programme in place from which synergies with 
the ICES WHCEPH can be gained to create meeting opportunities. During the next year 
(2006–2007) WGCEPH proposes to continue to work by correspondence in as much as that 
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can be made possible. The group hopes to improve communication by correspondence and 
quickly regain research momentum to increase the opportunities for collaborative research. 
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Annex 1:  Draft ToRs for 2007 

The Working Group on Cephalopod Fisheries and Life History [WGCEPH] (Chair: Joao 
Pereira, Portugal) will work by correspondence in 2007 to:  

a ) update and evaluate landing statistics across the ICES area; 
b ) report on innovative cephalopod research results in the ICES area; 
c ) finalise production of the ICES Cooperative Research Report and submit for 

publication. 

WGCEPH will report by 31 July 2007 for the attention of the Living Resources Committee, 
ACFM and ACE.  

Supporting Information  

PRIORITY: High. The work of the Group is of high priority to ICES because cephalopods are an 
important component of marine ecosystems. 

SCIENTIFIC 
JUSTIFICATION AND 
RELATION TO 
ACTION PLAN: 

Cephalopods support important fisheries in the ICES area. However, they remain 
outside the scope of the European Community's Common Fisheries Policy and 
understanding of stock dynamics, particularly in European coastal waters, remains 
heterogeneous: although population assessments and fishery diagnostics are developed 
in some areas, time series of recruitment estimates are still too short to analyse 
stock/recruitment relationships.  
Specific comments to the Terms of Reference are: 
a) This activity remains fundamental to the work of the Group. The past broadening of 
the remit to include effort, discard, and survey data was useful but improved data, and 
improved access to data, are needed before the collection of the same may be resumed. 
[Action Number 1.2.2] 
 

SCIENTIFIC 
JUSTIFICATION AND 
RELATION TO 
ACTION PLAN 
CONTINUED: 

b) With the current uncertainty on the level of financing that may be obtained to 
proceed research on cephalopods in european waters, it is to a large degree difficult to 
predict what the direction of the research will be. Thus not being able to be pro-active 
on the research, we consider that being reactive will help maintain the interest and 
demonstrate the advantages of the work that can be carried out, while submitting 
results and analyses that will be directly applicable to the ICES action plan. It is 
expected that several new research projects will be developed on a local basis, which 
will be relevant to several action plan points [e.g. assessment in the U.K. to Action 
Number 1.2.1] 
 
c) The final ToR aims to disperse the findings of the CEPHSTOCK project to the wider 
community. A CRR aimed manuscript is to a large degree compiled but actual 
production and presentation for publication requires aditional work to be carried out 
during 2006 [Action Number 10.4]. 

RESOURCE 
REQUIREMENTS: 

WGCEPH, more than most ICES Working Groups, relies on participation from a wide 
range of scientists working outside the traditional government fisheries laboratories in 
ICES countries and has, indeed, benefited enormously over the last 10-15 years from 
the input of other scientists working often in universities where no funding is available 
for participation in ICES activities. This must be taken into account in the organisation 
of WGCEPH meetings. In particular, the opportunity to use project funding must be 
seized when they present themselves. Without this source of funding, the group must 
resort to meeting by correspondance. 

PARTICIPANTS: In addition to European Atlantic Scientists involved in CEPHSTOCK, input from 
scientists in the USA and Canada (where some cephalopod fisheries are routinely 
assessed and managed) is useful. 

SECRETARIAT 
FACILITIES: 

None 

FINANCIAL: None 
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LINKAGES TO 
ADVISORY 
COMMITTEES: 

Terms of Reference a) and b) are set up to provide ACFM with the information 
required to respond to requests for advice/information from NEAFC and EC DGXIV. 

LINKAGES TO 
OTHER 
COMMITTEES OR 
GROUPS: 

None 

LINKAGES TO 
OTHER 
ORGANISATIONS: 

None 
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