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Chapter 4 : Trophic relationships among deep-sea benthic 
organisms on a continental margin in the NW Atlantic inferred by 
stable isotope, elemental, and fatty acid composition3 
  

                                                           
3 A version of this manuscript was submitted to the journal Progress in Oceanography and was pending 
revision at the time of publication. 





7-29 
 

 

Figure 4. Fatty acids showing the greatest difference between the highest and lowest 

values in the demersal and pelagic fish species. After removing fatty acids 

<1.00% of total identified fatty acids (Tables A4 and A5), the six five fatty acids 

with the largest differences across all samples were plotted as well as EPA. 
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Brackets indicate significant differences among the lipid fractions for individual 

taxa. The letters are the result of separate one way ANOVAs. 
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Figure 5. Fatty acid sums and proportions showing the greatest difference between 

the highest and lowest values in the demersal and pelagic fish species. Out of 

8 summary data (Tables A4 and A5) all the fatty acid sums and the 

18:1ω9/18:1ω7 ratio showed the largest differences across all samples. The 

top four most variable of the summary data are plotted together with the 

18:1ω9/18:1ω7 and 16:1ω7/16:0 ratios. Brackets indicate significant 

differences among the lipid fractions for individual taxa. The letters are the 

result of separate one way ANOVAs among the taxa for individual fractions. 
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Supplementary material 
Appendix Table 1. Concentrations of lipid fractions (mg/g wet wt ± 1 s.d.) in Alepocephalidae, Rajidae and Serrivomeridae from the 

Northwest Atlantic in December 2013 
Classes 

(µg/g WW) 
                       Alepocephalidae                            Rajidae  S. beanii   
         NL       AMPL PL                NL       AMPL           PL           NL          AMPL         PL 

 
Total Lipid 
∑NL 
∑PL 
∑AMPL 

     
    0.18±0.03 
    0.11±0.04 
    0.04±0.02 
    0.04±0.02 

 
0.08±0.04 
0.01±0.01 
0.04±0.01 
0.02±0.01 
 

 
0.26±0.19 
0.15±0.09 
0.10±0.05 
0.01±0.01 
 

   
 0.12±0.02 
 0.08±0.03 
 0.04±0.01 
 0.01±0.01 
 

     
    0.10±0.04 
    0.02±0.01 
    0.04±0.01 
    0.03±0.02 
 
 

 
0.21 ±0.10        
0.03±0.02 
0.15±0.07 
0.03±0.02 
  
        
 

 
0.15±0.07 
0.09±0.03 

    0.04±0.01 
    0.03±0.01 

  
0.13±0.05 
 0.04±0.01 
 0.05±0.01 

    0.04±0.01 

 
0.18±0.05 
0.03±0.01 
 0.12±0.03 
  0.02±0.01 

*Total Lipid                  0.52±0.09   0.43±0.06       0.47±0.03  
*Total lipid is the sum of the NL, AMPL and PL fractions 

 

Appendix Table 2. Concentrations of lipid fractions (mg/g wet wt ± 1 s.d.) in Myctophidae and Stomiidae from the Northwest Atlantic, in 

December 2013 

*Total lipid is the sum of the of NL, AMPL, and PL fractions  

Classes 
(µg/g WW) 

Lampanyctus sp.     B. antarcticus C. sloani 
         NL              NL          AMPL        PL         AMPL         PL          NL       AMPL         PL 

 
Total Lipid 
∑NL 
∑PL 
∑AMPL 
 

 
1.56±0.73 
1.14±0.64 
0.23±0.05  
0.19±0.03 
 

      
    1.12±0.45 
     0.70±0.39 

      0. 
24±0.05 

     0.18±0.09 

 
 0.10±0.08 
 0.04±0.03 

      0.04 
±0.01 
  0.02±0.01  

 

   
    0.14±0.07 
      
0.01±0.01 
      0.1±0.04 
      
0.04±0.01 
 

   
  0.12±0.01 
  0.03±0.02 
  0.04±0.01 
  0.04±0.01 

 
 0.12±0.01 
 0.03±0.02 
  0.04±0.01 
  0.04±0.01 
   

  
   0.26±0.07 
   0.20±0.06 
   0.04±0.03 
   0.02±0.01 

      
      0.0 
6±0.01 
      
0.01±0.004 
      
0.04±0.001 
      
0.01±0.01 

     
    0.12±0.03 
    0.01±0.003 
    0.1±0.02 
    0.01±0.001 

*Total Lipid                 1.37±0.58  1.80±0.83   0.43±0.13  
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Appendix Table 3. Fatty acid composition (% total fatty acids ± 1 s.d.) in Alepocephalidae, Rajidae and Serrivomeridae from the 

Northwest Atlantic, in December 2013 
 A. agassizii R. fyllae B. antarcticus 
     
FAs NL AMPL PL NL AMPL PL NL AMPL PL 
14:0 
TMTD 
14:1 
i15:0 
ai15:0 
15:0 
15:1 
i16:0 
ai16:0 
16:0 
16:1ω11 
16:1ω9 
16:1ω7 
16:1ω5 
i17:0 
ai17:0 
16:2ω4 
phytanic 
17:0 
16:3ω4 
17:1 
16:3ω3 
16:4ω3 
16:4ω1 
18:0 
18:1ω11 
18:1ω9 
18:1ω7 
18:1ω6 
18:1ω5 

2.19±0.51 
0.01±0.01 
0.06±0.04 
0.09±0.02 
0.02±0.01 
0.30±0.04 
0.01±0.00 
0.04±0.01 
0.03±0.01 
14.33±5.7
3 
0.02±0.00 
0.69±0.14 
4.97±1.29 
0.29±0.03 
0.25±0.04 
0.06±0.01 
0.47±0.06 
0.01±0.00 
0.12±0.03 
0.26±0.10 
0.07±0.03 
0.22±0.02 
0.03±0.03 
0.12±0.05 
2.58±0.53 
0.52±0.14 
10.06±2.7
9 
3.61±0.64 

0.54±0.06 
0.05±0.03 
0.01±0.01 
0.07±0.01 
0.17±0.25 
0.22±0.09 
0.05±0.02 
0.09±0.08 
0.58±0.03 
9.26±3.25 
0.03±0.03 
0.28±0.09 
1.08±0.46 
0.06±0.04 
0.09±0.10 
0.69±0.34 
0.42±0.22 
0.02±0.00 
0.19±0.04 
0.11±0.03 
0.06±0.04 
0.15±0.07 
1.25±0.64 
0.08±0.02 
9.85±1.80 
0.20±0.12 
5.14±1.38 
2.28±0.45 
0.03±0.03 
0.08±0.01 

0.70±0.38 
0.01±0.00 
0.02±0.01 
0.03±0.01 
0.04±0.01 
0.29±0.10 
0.04±0.01 
0.04±0.02 
0.48±0.18 
24.63±2.52 
0.02±0.02 
0.37±0.17 
1.04±0.47 
0.15±0.05 
0.25±0.03 
0.14±0.03 
0.33±0.04 
0.02±0.02 
0.28±0.03 
0.19±0.05 
0.02±0.01 
0.36 ±0.10 
0.09±0.01 
0.34±0.14 
6.51±1.02 
0.34±0.08 
8.16±0.92 
3.44±0.56 
0.03±0.01 
0.21±0.06 

0.98±0.26 
0.03±0.03 
0.04±0.02 
0.16±0.03 
0.04±0.02 
0.19±0.02 
0.03±0.02 
0.20±0.05 
0.16±0.09 
13.85±2.79 
0.08±0.01 
0.29±0.03 
3.26±0.73 
0.15±0.05 
0.32±0.08 
0.41±0.20 
0.26±0.16 
0.01±0.00 
0.37±0.10 
0.29±0.05 
0.05±0.02 
0.61±0.31 
0.07±0.02 
0.39±0.09 
4.28±0.61 
0.90±0.66 
15.89±5.02 
5.49±1.14 
0.02±0.01 
0.47±0.06 

0.97±0.06 
0.02±0.01 
0.02±0.01 
0.20±0.04 
0.15±0.15 
0.22±0.03 
0.02±0.01 
0.08±0.04 
0.36±0.15 
12.55±1.88 
0.05±0.01 
0.27±0.07 
1.74±0.66 
0.07±0.03 
0.28±0.14 
0.60±0.27 
0.41±0.25 
0.01±0.01 
0.38±0.15 
0.22±0.08 
0.10±0.07 
0.92±0.36 
0.47±0.34 
1.42±0.51 
7.81±1.16 
0.12±0.15 
9.44±4.03 
4.81±1.76 
0.01±0.00 
0.25±0.13 

0.78±0.14 
0.02±0.00 
0.02±0.01 
0.30±0.09 
0.04±0.01 
0.26±0.02 
0.04±0.01 
0.14±0.03 
0.32±0.19 
22.47±1.87 
0.18±0.08 
0.37±0.13 
1.99±0.43 
0.16±0.01 
0.38±0.07 
0.26±0.04 
0.14±0.06 
0.03±0.03 
0.51±0.14 
0.24±0.13 
0.05±0.01 
0.97±0.54 
0.15±0.09 
1.05±0.64 
5.28±0.08 
0.39±0.08 
11.04±0.61 
5.98±0.46 
0.03±0.01 
0.43±0.10 

1.94±1.41 
0.01±0.00 
0.06±0.02 
0.09±0.04 
0.02±0.01 
0.18±0.07 
0.01±0.00 
0.31±0.16 
0.04±0.02 
5.98±2.21 
0.04±0.02 
0.22±0.11 
4.09±2.72 
0.16±0.10 
0.23±0.16 
0.12±0.02 
0.38±0.18 
0.02±0.01 
0.07±0.01 
0.42±0.08 
0.02±0.01 
1.62±0.47 
0.06±0.03 
0.47±0.23 
1.94±1.20 
0.96±0.32 
19.15±6.2
2 
2.29±0.72 
0.03±0.01 

2.38±1.32 
0.05±0.03 
0.05±0.01 
0.22±0.12 
0.04±0.01 
0.25±0.12 
0.05±0.01 
0.22±0.10 
0.28±0.15 
13.04±2.70 
0.03±0.03 
0.37±0.18 
3.26±2.17 
0.10±0.04 
0.30±0.14 
0.31±0.10 
0.47±0.12 
0.02±0.01 
0.16±0.10 
0.30±0.15 
0.13±0.06 
0.30±0.30 
0.86±0.42 
0.12±0.08 
8.94±3.40 
1.29±0.54 
7.42±2.32 
1.35±0.34 
0.03±0.02 
0.16±0.06 

1.30±0.34 
0.02±0.00 
0.03±0.01 
0.05±0.02 
0.04±0.01 
0.34±0.05 
0.10±0.12 
0.05±0.01 
0.31±0.10 
26.11±0.2
6 
0.04±0.02 
0.28±0.04 
1.59±0.78 
0.31±0.12 
0.36±0.06 
0.07±0.01 
0.45±0.10 
0.04±0.01 
0.23±0.03 
0.27±0.06 
0.05±0.04 
0.29±0.03 
0.08±0.02 
0.13±0.05 
4.55±0.45 
0.91±0.38 
7.26±0.43 
2.47±0.14 
0.05±0.01 
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18:2ω6 
18:2ω4 
18:3ω6 
19:0 
18:3ω4 
18:3ω3 
18:4ω3 
18:4ω1 
20:0 
18:5ω3 
20:1ω11 
20:1ω9 
20:1ω7 
20:2a 
20:2b 
20:2ω6 
20:3ω6 
21:0 
20:4ω6 
20:3ω3 
20:4ω3 
20:5ω3 
22:0 
22:1ω11(13) 
22:1ω9 
22:1ω7 
22:2NIMDa 
22:2NIMDb 
21:5ω3 
23:0 
22:4ω6 
22:5ω6 
22:4ω3 
22:5ω3 
24:0 
22:6w3 

0.04±0.02 
0.37±0.13 
1.07±0.06 
0.04±0.01 
0.08±0.01 

- 
0.03±0.02 
0.33±0.13 
0.48±0.21 
0.05±0.02 
0.10±0.02 
0.03±0.03 
0.64±0.28 
8.18±2.40 
0.90±0.39 
0.07±0.04 
0.08±0.08 
0.19±0.02 
0.05±0.01 
0.02±0.01 
1.13±0.58 
0.05±0.01 
0.25±0.19 
9.61±1.14 
0.03±0.01 
11.03±5.7
6 
1.67±0.96 
0.15±0.02 
0.04±0.01 
0.03±0.01 
0.23±0.09 
0.02±0.01 
0.18±0.10 
0.27±0.03 
0.05±0.01 

2.45±1.16 
0.02±0.00 
0.09±0.02 
        - 
0.13±0.06 
0.16±0.06 
2.37±1.49 
0.07±0.03 
0.21±0.10 
0.03±0.03 
0.27±0.19 
3.38±1.95 
0.32±0.25 
0.24±0.23 
0.29±0.33 
2.14±0.77 
0.06±0.01 
0.02±0.01 
1.70±0.52 
0.12±0.07 
1.55±1.23 
2.43±0.94 
0.08±0.03 
4.42±3.21 
1.40±1.00 
0.41±0.11 
0.05±0.02 
0.04±0.03 
0.18±0.09 
0.06±0.05 
0.22±0.14 
0.53±0.03 
1.54±0.77 
2.95±2.16 
0.07±0.03 
29.52±15.61 

1.60±0.92 
0.03±0.01 
0.14±0.03 
        - 
0.03±0.00 
0.76±1.04 
0.38±0.19 
0.22±0.00 
0.12±0.06 
0.01±0.00 
0.35±0.11 
3.13±1.80 
0.47±0.35 
0.04±0.03 
0.05±0.04 
0.71±0.26 
0.07±0.03 
0.00±0.00 
1.32±0.49 
0.11±0.04 
0.28±0.15 
8.08±0.69 
0.03±0.00 
0.45±0.30 
0.44±0.22 
0.09±0.04 
        - 
        - 
0.13±0.06 
0.01±0.00 
0.17±0.11 
0.63±0.06 
0.26±0.10 
3.51±2.45 
0.01±0.01 
26.52±9.35 

1.72±0.16 
0.06±0.01 
0.09±0.02 
0.02±0.01 
0.02±0.01 
0.15±0.07 
0.33±0.13 
0.03±0.01 
0.09±0.03 
0.07±0.09 
1.14±0.48 
6.74±1.49 
0.90±0.23 
0.27±0.17 
0.06±0.02 
0.59±0.08 
0.10±0.04 
0.02±0.01 
3.57±0.35 
0.07±0.06 
0.12±0.08 
9.26±1.03 
0.15±0.14 
3.69±1.20 
0.78±0.11 
0.17±0.05 
0.06±0.02 
0.02±0.02 
0.20±0.05 
0.04±0.01 
0.39±0.23 
0.31±0.17 
0.12±0.06 
1.60±0.06 
0.08±0.02 
16.96±2.30 

5.41±4.65 
0.05±0.02 
0.07±0.02 
        - 
0.07±0.02 
0.35±0.39 
2.95±1.84 
0.22±0.09 
0.37±0.20 
0.03±0.01 
1.28±0.72 
4.16±1.27 
0.83±0.56 
0.08±0.02 
0.02±0.03 
3.30±2.73 
0.06±0.05 
0.04±0.04 
2.09±0.69 
0.19±0.20 
2.97±2.93 
1.32±0.52 
0.41±0.11 
1.71±0.46 
5.91±1.66 
1.59±0.61 
0.07±0.02 
0.02±0.00 
0.06±0.04 
0.28±0.41 
0.43±0.36 
0.15±0.07 
2.24±2.14 
0.65±0.27 
0.09±0.03 
10.28±2.94 

1.62±0.37 
0.04±0.01 
0.07±0.01 
        - 
0.09±0.03 
0.07±0.03 
0.18±0.08 
0.16±0.11 
0.07±0.02 
0.01±0.00 
0.60±0.19 
3.35±0.88 
0.45±0.07 
0.03±0.01 
0.01±0.00 
0.45±0.08 
0.05±0.02 
0.01±0.00 
3.17±0.64 
0.02±0.01 
0.13±0.10 
3.66±0.82 
0.10±0.04 
0.42±0.32 
0.92±0.08 
0.14±0.05 
0.01±0.00 
0.01±0.00 
0.04±0.01 
0.02±0.01 
0.39±0.12 
0.40±0.04 
0.10±0.03 
1.41±0.26 

- 
26.37±0.82 

0.34±0.16 
1.17±0.16 
0.06±0.02 
0.08±0.03 
0.05±0.02 
0.14±0.08 
0.36±0.15 
0.56±0.20 
0.25±0.15 
0.14±0.04 
       - 
2.59±0.52 
12.99±0.7
5 
0.71±0.08 
0.22±0.11 
0.33±0.15 
0.34±0.14 
0.04±0.01 
0.03±0.01 
0.33±0.19 
0.07±0.02 
0.59±0.26 
5.80±1.72 
0.04±0.02 
11.74±6.3
9 
1.46±0.44 
0.12±0.09 
0.02±0.01 
0.01±0.00 
0.19±0.06 
        - 
0.06±0.02 
0.14±0.08 
0.07±0.04 

2.48±0.57 
0.02±0.01 
0.06±0.02 
0.01±0.00 
0.07±0.02 
0.23±0.13 
1.74±0.24 
0.08±0.03 
0.09±0.01 
0.11±0.04 
0.98±0.34 
7.22±2.41 
0.17±0.10 
0.12±0.07 
0.05±0.03 
1.94±1.51 
0.03±0.01 
0.04±0.02 
1.08±0.67 
0.88±0.16 
1.77±0.40 
3.51±1.08 
0.06±0.02 
5.81±2.10 
0.70±0.33 
0.15±0.09 
0.05±0.02 
0.01±0.00 
0.13±0.08 
0.05±0.02 
0.10±0.03 
0.21±0.19 
0.95±0.37 
1.28±1.08 
0.17±0.22 
21.76±10.06 

0.33±0.11 
1.31±0.09 
0.04±0.02 
0.04±0.00 
       - 
0.07±0.03 
0.21±0.07 
0.16±0.05 
0.02±0.01 
0.04±0.02 
0.01±0.00 
0.71±0.78 
1.79±1.01 
0.06±0.02 
0.02±0.01 
0.06±0.02 
0.24±0.08 
0.11±0.03 
0.01±0.00 
1.24±0.45 
0.03±0.01 
0.50±0.11 
8.69±2.16 
0.03±0.02 
0.77±0.37 
0.07±0.01 
0.03±0.01 
0.01±0.00 
0.03±0.02 
0.06±0.03 
0.01±0.00 
0.02±0.00 
0.53±0.23 
0.08±0.03 
1.03±0.07 
0.01±0.01 
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24:1 
 
∑SFA 
∑MUFA 
∑PUFA 
∑ω3 
DHA/EPA  
Zooplankton 
(∑20:1+∑22:1) 
16:1ω7/16:0 
18:1ω9/18:1ω7 
 

4.29±3.13 
0.01±0.00 
16.30±4.7
4 
0.50±0.15 
 
19.71±6.2
5 
43.78±9.1
6 
36.03±6.1
9 
31.87±5.9
5 
1.68±0.33 
22.57±9.6
8 
0.39±0.23 
2.76±1.55 

7.36±1.33 
 
20.56±5.20 
26.87±8.23 
50.89±7.79 
42.25±10.11 
12.77±7.58 
10.21±5.53 
0.13±0.08 
2.25±1.37 

1.23±0.10 
 
32.63±1.87 
20.00±4.49 
46.40±6.33 
40.51±6.58 
3.34±1.30 
8.37±3.22 
0.04±0.02 
2.38±1.64 
 

0.69±0.20 
 
20.11±2.85 
40.78±4.76 
37.82±3.04 
29.56±3.41 
1.83±0.12 
13.43±2.82 
0.23±0.12 
2.86±1.40 

6.27±1.76 
 
23.17±1.93 
38.64±5.81 
36.52±7.43 
22.44±5.66 
8.05±1.33 
15.47±2.26 
0.14±0.03 
1.94±0.36 
 

1.35±0.32 
 
29.55±1.95 
27.92±2.01 
41.08±2.40 
33.12±1.87 
7.54±2.02 
5.88±1.36 
0.09±0.02 
1.85±0.06 

10.84±3.1
3 
0.03±0.01 
6.69±2.13 
0.46±0.33 
 
10.44±2.5
1 
57.44±5.4
6 
31.31±7.9
9 
26.85±6.7
5 
1.24±0.88 
29.61±7.2
1 
0.64±0.36 
9.30±5.47 

3.43±1.83 
 
24.89±7.21 
33.22±16.63 
40.67±12.88 
35.17±12.89 
5.03±2.74 
16.13±12.05 
0.26±0.12 
5.32±1.36 

32.25±4.8
8 
1.64±0.33 
 
32.68±0.1
5 
18.49±2.9
8 
47.96±3.1
5 
43.39±2.7
9 
3.94±1.41 
5.05±1.69 
0.06±0.03 
2.95±0.33 
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Appendix Table 4. Fatty Acid Composition (% total fatty acids ± 1 s.d.) of Pelagic Fish from Northeast of Newfoundland in 

December 2013 
 Lampanyctus sp. S. beanii C. sloani 
FAs NL AMPL PL NL AMPL PL NL AMPL PL 
14:0 
TMTD 
14:1 
i15:0 
ai15:0 
15:0 
15:1 
i16:0 
ai16:0 
16:0 
16:1ω11 
16:1ω9 
16:1ω7 
16:1ω5 
i17:0 
ai17:0 
16:2ω4 
phytanic 
17:0 
16:3ω4 
17:1 
16:3ω3 
16:4ω3 
16:4ω1 
18:0 
18:1ω11 
18:1ω9 
18:1ω7 
18:1ω6 
18:1ω5 
18:2ω6 
18:2ω4 

0.97±0.27 
0.03±0.01 
0.04±0.02 
0.06±0.02 
0.02±0.01 
0.11±0.05 
0.02±0.00 
0.55±0.12 
0.02±0.00 
5.27±2.43 
0.03±0.01 
0.18±0.07 
4.01±0.65 
0.17±0.02 
0.27±0.01 
0.07±0.00 
0.43±0.04 
0.01±0.00 
0.03±0.02 
0.32±0.01 
0.04±0.02 
0.12±0.02 
2.34±0.79 
0.30±0.12 
0.59±0.17 
0.25±0.27 
13.68±0.29 
3.29±0.15 
0.04±0.02 
0.43±0.07 
0.89±0.11 
0.08±0.02 

3.18±1.21 
0.07±0.03 
0.03±0.00 
0.17±0.08 
0.04±0.00 
0.35±0.10 
0.02±0.00 
0.12±0.01 
0.20±0.09 
17.02±4.8
3 
0.03±0.01 
0.53±0.18 
3.51±0.93 
0.10±0.03 
0.09±0.03 
0.36±0.09 
0.67±0.09 
0.00±0.00 
0.11±0.02 
0.36±0.03 
0.03±0.01 
0.21±0.07 
0.46±0.03 
0.12±0.05 
4.70±1.25 
0.53±0.11 
9.24±0.81 
1.90±0.14 
0.01±0.00 
0.24±0.05 
1.58±0.09 

0.57±0.11 
0.02±0.01 
0.02±0.01 
0.07±0.02 
0.05±0.01 
0.20±0.05 
0.02±0.01 
0.06±0.01 
0.24±0.02 
19.02±6.32 
0.03±0.02 
0.22±0.05 
1.10±0.14 
0.14±0.05 
0.23±0.07 
0.16±0.01 
0.24±0.00 
0.01±0.00 
0.23±0.04 
0.19±0.06 
0.02±0.00 
0.31±0.10 
0.24±0.10 
0.27±0.18 
9.56±0.49 
0.26±0.05 
8.24±1.76 
2.16±0.01 
0.04±0.01 
0.29±0.05 
0.70±1.00 
0.04±0.01 

2.32±0.26 
0.01±0.00 
0.05±0.01 
0.06±0.02 
0.02±0.00 
0.39±0.06 
0.01±0.01 
0.03±0.02 
0.05±0.01 
21.59±2.22 
0.05±0.02 
0.38±0.28 
2.94±0.70 
0.24±0.03 
0.23±0.13 
0.04±0.01 
0.28±0.13 
0.03±0.01 
0.20±0.03 
0.26±0.09 
0.01±0.01 
0.23±0.06 
0.04±0.01 
0.06±0.03 
3.38±0.48 
0.42±0.14 
13.57±2.41 
2.34±0.54 
0.16±0.12 
0.11±0.13 
0.77±0.51 
0.03±0.01 

1.68±0.60 
0.01±0.01 
0.10±0.01 
0.11±0.06 
0.13±0.05 
0.22±0.06 
0.03±0.01 
0.11±0.03 
0.61±0.30 
13.99±5.22 
0.07±0.02 
0.34±0.09 
1.74±1.08 
0.03±0.02 
0.20±0.09 
0.35±0.16 
0.68±0.13 
0.05±0.02 
0.14±0.08 
0.28±0.02 
0.16±0.06 
0.31±0.17 
0.73±0.30 
0.76±0.21 
10.16±2.56 
0.35±0.12 
11.68±5.93 
1.03±0.08 
0.08±0.03 
0.12±0.05 
2.05±0.82 
0.02±0.01 

0.86±0.09 
0.02±0.01 
0.03±0.01 
0.06±0.02 
0.03±0.01 
0.20±0.03 
0.06±0.04 
0.06±0.03 
1.37±0.42 
10.86±0.9
9 
0.18±0.07 
0.25±0.03 
1.60±0.28 
0.14±0.03 
0.31±0.08 
0.17±0.05 
0.47±0.17 
0.05±0.03 
0.21±0.06 
0.23±0.06 
0.04±0.02 
0.27±0.09 
0.26±0.05 
2.60±0.59 
5.37±0.82 
1.20±0.42 
10.49±1.9
4 
2.40±0.05 
0.01±0.00 
0.18±0.04 

3.07±0.45 
0.01±0.01 
0.09±0.02 
0.17±0.01 
0.05±0.01 
0.32±0.02 
0.02±0.01 
0.10±0.01 
0.09±0.03 
9.96±0.54 
0.04±0.01 
0.52±0.63 
6.08±1.65 
0.29±0.02 
0.35±0.03 
0.14±0.04 
0.45±0.06 
0.02±0.01 
0.08±0.04 
0.60±0.05 
0.04±0.01 
0.26±0.03 
0.01±0.00 
0.09±0.04 
1.39±0.11 
1.33±0.36 
16.07±1.1
0 
2.16±0.12 
0.06±0.01 
0.49±0.04 
1.33±0.07 

2.17±0.13 
0.03±0.01 
0.03±0.01 
0.18±0.07 
0.23±0.10 
0.27±0.02 
0.07±0.00 
0.13±0.01 
0.59±0.29 
10.40±2.01 
0.03±0.00 
0.43±0.20 
2.52±0.03 
0.07±0.04 
0.21±0.07 
0.69±0.27 
0.45±0.03 
0.01±0.00 
0.08±0.02 
0.19±0.09 
0.02±0.00 
0.09±0.01 
1.11±0.20 
0.02±0.01 
3.19±1.09 
0.28±0.14 
9.56±1.17 
0.76±0.05 
0.01±0.01 
0.05±0.02 
2.59±1.02 
0.01±0.01 

1.24±0.24 
0.02±0.01 
0.01±0.01 
0.05±0.01 
0.03±0.01 
0.35±0.03 
0.02±0.01 
0.03±0.01 
0.10±0.04 
26.40±1.39 
0.03±0.01 
0.27±0.05 
1.63±0.39 
0.33±0.06 
0.29±0.05 
0.03±0.01 
0.42±0.06 
0.02±0.01 
0.20±0.03 
0.30±0.04 
0.02±0.01 
0.22±0.03 
0.05±0.03 
0.18±0.05 
3.65±0.47 
0.83±0.31 
8.40±1.35 
1.64±0.21 
0.03±0.00 
0.31±0.03 
1.27±0.43 
0.03±0.01 
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18:3ω6 
19:0 
18:3ω4 
18:3ω3 
18:4ω3 
18:4ω1 
20:0 
18:5ω3 
20:1ω11 
20:1ω9 
20:1ω7 
20:2a 
20:2b 
20:2ω6 
20:3ω6 
21:0 
20:4ω6 
20:3ω3 
20:4ω3 
20:5ω3 
22:0 
22:1ω11(13) 
22:1ω9 
22:1ω7 
22:2NIMDa 
22:2NIMDb 
21:5ω3 
23:0 
22:4ω6 
22:5ω6 
22:4ω3 
22:5ω3 
24:0 
22:6w3 
24:1 
 
∑SFA 
∑MUFA 

0.05±0.02 
0.07±0.04 
0.13±0.08 
0.31±0.01 
0.50±0.16 
0.09±0.03 
0.15±0.03 
        - 
1.77±0.33 
15.87±0.11 
0.80±0.13 
0.02±0.01 
0.02±0.01 
0.32±0.01 
0.09±0.01 
0.01±0.00 
0.23±0.01 
0.09±0.04 
1.00±0.18 
6.83±0.51 
0.05±0.02 
19.56±4.71 
1.87±0.21 
0.12±0.02 
0.02±0.00 
0.01±0.02 
0.18±0.01 
0.00±0.00 
0.07±0.04 
0.07±0.01 
0.06±0.01 
10.13±0.17 
0.01±0.00 
4.31±1.17 
0.55±0.10 
 
7.28±3.20 
62.70±3.99 

0.05±0.02 
0.10±0.01 
0.01±0.00 
0.03±0.01 
0.26±0.07 
1.31±0.15 
0.04±0.01 
0.14±0.05 
0.01±0.00 
0.72±0.15
3 
5.64±0.13 
0.15±0.05 
0.04±0.02 
0.00±0.00 
0.78±0.05 
0.05±0.00 
0.01±0.00 
0.41±0.03 
0.05±0.03 
0.21±0.09 
4.51±0.40 
0.16±0.09 
7.43±3.07 
0.58±0.00 
0.25±0.19 
0.11±0.03 
0.07±0.03 
0.46±0.02 
0.18±0.17 
0.23±0.29 
0.42±0.09 
0.50±0.03 
0.53±0.43 
0.05±0.03 
20.42±1.0
1 
8.10±4.74 

0.09±0.02 
        - 
0.09±0.07 
0.20±0.01 
0.66±0.25 
0.05±0.01 
0.12±0.01 
0.01±0.00 
0.66±0.21 
2.28±0.86 
0.12±0.01 
0.02±0.01 
0.01±0.00 
0.64±0.14 
0.06±0.00 
0.00±0.00 
1.13±0.03 
0.08±0.02 
0.62±0.15 
8.29±1.36 
0.18±0.08 
0.73±0.29 
0.16±0.10 
0.20±0.09 
0.00±0.00 
0.00±0.00 
0.23±0.04 
0.11±0.05 
0.05±0.03 
0.84±0.16 
0.44±0.12 
1.16±0.13 
0.13±0.03 
32.17±4.06 
3.52±0.70 
 
30.14±6.85 
20.21±0.28 

0.12±0.03 
0.99±1.70 
0.11±0.16 
3.72±6.20 
0.83±0.89 
0.06±0.06 
0.11±0.13 
0.19±0.29 
0.65±0.27 
4.01±1.06 
0.09±0.09 
0.02±0.01 
0.04±0.03 
0.30±0.07 
0.05±0.01 
0.03±0.02 
0.92±0.47 
0.11±0.11 
0.32±0.24 
9.19±0.26 
0.01±0.00 
2.44±1.45 
0.32±0.17 
0.04±0.02 
0.02±0.01 
0.02±0.02 
0.16±0.11 
0.02±0.01 
0.01±0.01 
0.22±0.08 
0.10±0.09 
1.02±0.42 
0.04±0.04 
23.30±2.80 
0.13±0.08 
 
29.12±1.33 
27.96±6.55 

0.13±0.05 
0.01±0.00 
0.10±0.05 
0.15±0.10 
2.20±1.03 
0.26±0.12 
0.21±0.13 
0.06±0.03 
2.25±1.61 
0.62±0.77 
0.08±0.02 
0.20±0.06 
0.28±0.12 
2.26±1.03 
0.11±0.05 
0.04±0.01 
2.46±1.24 
0.06±0.02 
1.41±0.15 
3.80±1.41 
0.06±0.02 
1.16±0.42 
0.23±0.09 
0.05±0.02 
0.08±0.05 
0.12±0.05 
0.25±0.09 
0.04±0.02 
0.09±0.03 
0.16±0.02 
1.32±1.01 
0.76±0.31 
0.16±0.03 
23.91±12.2
1 
6.65±2.55 
 
26.80±6.80 

0.79±0.09 
0.03±0.02 
0.20±0.05 
        - 
0.06±0.01 
0.13±0.01 
0.24±0.11 
0.95±0.74 
0.04±0.01 
        - 
0.61±0.11 
2.92±0.32 
0.07±0.02 
0.03±0.01 
0.04±0.02 
0.48±0.06 
0.01±0.00 
0.00±0.00 
1.84±0.22 
0.18±0.03 
0.13±0.04 
9.43±0.56 
0.02±0.01 
0.35±0.09 
0.17±0.01 
0.02±0.01 
0.01±0.00 

- 
0.09±0.04 
0.01±0.00 
0.02±0.01 
0.29±0.08 
0.16±0.06 
1.68±0.36 
0.01±0.00 
37.57±0.3
7 
1.44±0.29 

0.07±0.02 
0.10±0.01 
        - 
0.04±0.01 
0.68±0.03 
0.98±0.14 
0.06±0.04 
0.09±0.01 
        - 
1.64±0.23 
14.21±0.6
8 
0.35±0.09 
0.04±0.01 
0.01±0.01 
0.23±0.07 
0.03±0.01 
0.01±0.00 
0.22±0.10 
0.07±0.04 
0.67±0.19 
3.58±0.87 
0.02±0.01 
19.77±1.4
9 
3.23±0.09 
0.09±0.03 
0.01±0.00 
0.01±0.01 
0.20±0.06 
0.01±0.00 
0.06±0.04 
0.06±0.04 
0.04±0.01 
0.46±0.05 
0.01±0.00 
6.45±0.23 
0.85±0.17 

0.05±0.01 
0.01±0.00 
0.05±0.03 
0.31±0.02 
1.76±0.54 
0.04±0.00 
0.07±0.01 
0.04±0.06 
0.58±0.44 
2.86±0.59 
0.09±0.04 
0.04±0.02 
0.09±0.04 
1.82±0.47 
0.07±0.03 
0.02±0.01 
0.42±0.35 
0.65±0.04 
1.20±0.38 
4.17±2.17 
0.03±0.01 
3.59±0.04 
0.09±0.04 
0.18±0.08 
0.02±0.00 
0.03±0.02 
0.35±0.18 
0.02±0.00 
0.13±0.10 
0.31±0.19 
1.06±0.28 
0.68±0.24 
0.06±0.03 
38.53±7.78 
4.09±3.52 
 
16.37±2.91 
25.33±3.77 

0.05±0.01 
       - 
0.04±0.06 
0.28±0.06 
0.18±0.09 
0.03±0.01 
0.02±0.01 
        - 
0.38±0.07 
2.82±0.90 
0.07±0.04 
0.01±0.00 
0.01±0.01 
0.13±0.02 
0.09±0.03 
0.01±0.00 
1.05±0.26 
0.04±0.02 
0.63±0.22 
6.67±1.03 
0.01±0.00 
0.87±0.40 
0.05±0.03 
0.01±0.01 
0.01±0.00 
0.01±0.00 
0.17±0.02 
0.01±0.01 
0.03±0.01 
0.61±0.18 
0.07±0.03 
1.06±0.05 
0.01±0.01 
34.87±3.73 
1.27±0.14 
 
31.95±1.16 
18.99±3.49 
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∑PUFA 
∑ω3 
DHA/EPA ratio 
Zooplankton 
(∑20:1+∑22:1) 
16:1ω7/16:0 
18:1ω9/18:1ω7 
 

29.02±0.89 
25.89±0.67 
0.63±0.13 
39.98±4.38 
0.82±0.25 
4.16±0.10 

 
26.00±5.1
7 
39.02±6.3
5 
33.99±1.2
1 
28.93±1.3
9 
4.56±0.63 
14.76±2.3
3 
0.21±0.01 
4.90±0.78 

48.84±6.74 
44.41±5.63 
3.89±0.15 
4.15±1.61 
0.06±0.01 
3.82±0.80 

42.50±6.81 
39.20±6.80 
2.53±0.24 
7.55±2.97 
0.14±0.03 
5.85±0.52 
 

26.74±10.2
2 
44.96±16.6
1 
34.95±14.6
0 
6.79±2.07 
4.39±2.06 
0.12±0.05 
18.49±10.6
8 

 
17.66±0.7
7 
22.17±1.4
5 
58.17±0.8
8 
50.13±0.7
6 
4.00±0.28 
4.13±0.39 
0.15±0.04 
4.37±0.85 

 
14.99±0.8
9 
67.33±1.4
2 
16.78±0.8
0 
13.40±0.7
7 
1.83±0.38 
39.29±1.0
7 
0.61±0.17 
7.45±0.62 

56.28±7.50 
49.95±8.53 
10.01±3.20 
7.39±0.09 
0.28±0.09 
13.33±3.51 

48.52±3.07 
44.25±3.01 
5.38±1.35 
4.20±1.38 
0.06±0.02 
5.14±0.81 
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Appendix 7-2 Mean proportion % ±se of hydrocarbons (HC), ethyl ethers (EE), methyl esters (ME), ethyl ketones (EK), 
methyl ketones (MK), glyceryl ethers (GE), alcohols (ALC), diacylglycerols (DAG), and acetone-mobile polar lipids (AMPL) are 
reported from the phylum containing the highest amounts of lipids to the phylum characterized by the lowest contents. 

.  

Phylum HC EE ME EK MK GE ALC DAG AMPL 
Chordata 1.4±0.1 0.5±0.3 0.1±0.1 1.0±0.3 1.9±0.4 2.3±1.0 4.1±0.6 0.3±0.1 3.5±0.3 
Arthropoda 2.3±0.3 0.3±0.1 0.8±0.4 1.3±0.5 1.8±1.0 - 3.1±1.3 0.0±0.0 2.2±0.6 
Echinodermata 1.9±0.4 3.0±0.7 0.2±0.1 1.5±0.6 5.7±1.4 1.3±0.9 1.6±0.7 1.0±0.4 2.1±0.5 
Annelida 0.7±0.3 0.6±0.3 0.7±0.4 1.1±0.7 - 0.4±0.4 2.3±2.3 - 2.5±1.5 
Cnidaria 2.9±0.5 4.0±1.1 1.7±0.9 1.4±0.6 2.0±1.1 0.8±0.3 2.6±0.5 0.1±0.1 5.7±1.5 
Mollusca 0.8±0.2 - 0.0±0.0 0.3±0.2 0.0±0.0 - - - 0.1±0.1 
Porifera 1.7±0.4 4.8±1.5 1.5±0.5 0.4±0.2 0.1±0.1 - 0.3±0.1 0.3±0.2 1.3±0.3 
Sipuncula 2.6±1.6 - 3.6±2.8 - - - - - - 
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Appendix 7-3 Mean proportion of phospholipids (PL), free fatty acids (FFA), sterols 
(ST), triacylglycerols (TAG), wax esters/steryl esters (WE/SE), as well as the 
triacyglycerol to sterol (TAG:ST) and phospholipid to sterol (PL:ST) ratios measured for 
each species analyzed in this study.  

Phylum Taxon PL FFA ST TAG WE/SE TAG:ST PL:ST 

    % ±sd % ±sd % ±sd % ±sd % ±sd Mean±sd Mean±sd 

Chordata                 
  Actinopterygii               
  A. bairdii 23.8±29.9 24.1±5.2 7.2±7.2 29.1±41.1 -  26.8 2.4±1.7 

  A. cornuta 10.4±5.7 13.8±4 5.3±2 51.4±8.3 -  11.7±7.6 1.9±0.4 

  A. rostrata 22.1±18 50.3±17.2 11.1±13.7 -  -  - 7.5±7.4 

  A. risso 17.4±7.3 10.2±9.2 6.2±1.2 7.52±0.0 23.1±32.7 1.2±0.2 3.0±1.7 

  B. euryops 19.2±8.7 20.6±7.1 5.4±2.9 40.0±27.8 -  10.4±10.8 3.7±0.4 

  B. macrolepis 6.5±0.2 37.8±17.9 10.6±15.1 29.9±1.4 -  1.4 0.3 

  B. antarcticus 23.1±22.3 12.5±2.6 10.6±10.0 20.3±24.1 17.2±21.0 9.1±1.3 2.1±2.0 

  C. macropus 2.0 7.2 5.6 28.3 39 5.1 0.4 

  C. sloani 11.1±13.1 17.7±12.3 7.7±5.8 50.8±20.6 0.1±0.3 12.0±9.8 1.8±2.0 

  C. niger 3.9±0.8 7.4±2.3 1.7±1.3 82.9±6.2 -  69.5 3.0±1.3 

  C. rupestris 38.1±7.1 31.4±8.6 12.0±3.7 9.70±10.5 0.09±0.2 0.9±1.1 3.3±1.1 

  C. microps 36.6±16.6 26.2±29.0 5.70±8.1 1.21±1.7 -  0.2 4.2 

  C. thomsonii 3.1 12.6 6.8 68.7 -  10.1 0.5 

  C. microdon 12.5±6.8 14.8±4.4 9.1±0.3 52.6±16.3 0.2±0.3 5.8±1.6 1.4±0.8 

  G. ensis 18.3±6.6 54.1±5.2 17.5±2.9 1.5±3 0.2±0.4 0.3 1.1±0.5 

  G. cynoglossus 28.4±3.6 46.3±14.1 4.9±8.6 -  -  - 2.0 

  H. mollis 64.6 13.9 19.5 -  -  - 3.3 

  L. speculigera 28.8 3.5 0.8 8.4 49.9 11 37.8 

  Lampanyctus spp. 12.6±6 12.3±2.4 3.8±2.4 11.5±3.7 40.8±1.7 4.0±2.3 3.6±0.5 

  L. eques 37.7 39.7 15.3 -  -  - 2.5 

  M. berglax 24.8±6.9 45.8±65.7 20.7±4.0 -  -  - 1.3±0.6 

  M. atlantica 13.1±1.2 16.0±0.9 5.7±2 48.2±3.1 -  9.1±3.8 2.5±1.1 

  M. niger 2.7±2.3 6.7±9.4 1.2±1.7 41.4±54.9 -  33.8 0.4 

  M. johnsonii 10.4 23.3 18 28.4 -  1.6 0.6 

  Myctophum sp. 7.3 12.2 4.5 65.1 -  14.5 1.6 

  N. bairdii 16.2±7.6 32.0±18.2 15.1±0.6 12.9±15.5 -  0.9±1.1 1.1±0.5 

  N. chemnitzii  4.4±5.9 22.7±1.0 10.0±1.8 48.7±5.3 0.4±0.6 5.0±1.4 0.5±0.7 

  Notoscopelus spp. 9±4.8 9.9±1.1 2.4±1.4 71.5±5.9 -  36.3±23.3 3.8±0.2 

  O. macrosteus 44.2 3.6 24.2 1.0 -  0.0 1.8 

  P. rissoanus 11.0±1.6 12.4±3.5 5.8±1.8 60.3±17.4 0.9±0.1 11.5±6.6 2.0±0.3 

  R. hippoglossoides 24.8 9.3 1.2 56.6 -  49.2 21.5 

  S. opisthopterus 14.9±0.9 28.7±7.3 10.1±2.2 31.8±4.9 -  3.2±0.2 1.5±0.4 
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  S. mentella 33.1±2.6 24.4±0.6 13.7±1.7 12.0±7.2 -  0.9±0.6 2.5±0.4 

  S. beanii  39.6±18.5 17.8±7.3 13.1±3.6 -  -  - 3.5±2.6 

  S. kaupii 7.7±3.0 10.3±1.9 4.3±0.6 68.1±5 -  16.0±3.1 1.7±0.4 

  T. murrayi 37.1±6.90 42.2±5.1 17.2±0.9 -  -  - 2.2±0.5 

  X. copei 3.8±3.9 14.8±2.6 7.7±3 64.1±7.3 -  9.6±4.6 0.6±0.8 

  Ascidiacea               
  Ascidiacea sp 1 60.9±22.8 1.8±2.5 31.4±13.3 -  -  - 2.3±1.7 

  Ascidiacea sp 4 64.7±4.8 7.4±1.5 23.7±9.5 2.3±3.2 -  0.3 3.0±1.4 

  Didemnum sp. 20.6 27.8 35.6 -  -  - 0.6 

  E. vitreum 15.6 19.8 54.4 -  -  - 0.3 

  Chondrichthyes               
  A. jenseni 80.5 1.4 15.9 -  -  - 5.1 

  A. profundorum 68.3±20.5 8±3.9 8.5±1.2 7.5±13 0.0±0.1 2.4 8.3±3.2 

  C. fabricii 80.3±0.9 1.8±0.7 7.4±1.1 0.1±0.1 0.1±0.1 0.0 11.0±1.8 

  M. senta 50.3 3.5 14.3 3.1 -  0.2 3.5 

  R. fyllae 38.8±5.6 3.5±3.4 17±8.6 3.4±2.8 5.2±5.9 0.4±0.3 3.0±2.3 

Arthropoda               
  Hexanauplia               
  A. michelottianum 40.5±9.4 18.2±5.7 13.1±4.7 17.5±7.1 0.2±0.3 1.5±1.1 3.4±1.4 

  Malacostraca               
  A. pelagica 7.8±4.2 16.6±12.3 13.9±9.1 0.3±0.4 40.9±15.3 0.1 0.8±0.8 

  Anonyx sp 1 22.5 4.3 1.8 5.0 56.8 2.8 12.7 

  Anonyx sp 2 22.1 16.5 0.9 8.7 41.8 9.4 23.8 

  G. zoea 20.2±14.7 12.8±3.1 8.0±0.1 - 38.4±13.3 - 2.5±1.8 

  M. tenuimana 25.8 26.8 14.4 30.8 0.0 2.1 1.8 

  M. curvirostra 43.5±22.7 13.4±4.8 16.9±12.5 21.5±37.2 -  15.9 3.4±1.6 

  N. robustus 31.3 33.0 26.6 -  6.2 - 1.2 

  P. borealis 7.2±5.0 39.5±13.2 23.7±6.6 -  -  - 0.3±0.3 

  P. tarda  22.1±18.6 41.4±12.7 17.1±14.2 0.2±0.4 -  0.0 2.9±2.9 

  S. hystrix 59.5±5.5 20.9±3.4 13.5±1.6 0.5±0.8 -  0.1±0.1 4.5±0.9 

  S. sculpta 44.5±27.9 22.5±16.5 24.4±11.1 -  -  - 2.3±1.7 

  T. libellula 19.1 29.7 12.4 12.6 18.6 - - 

  Pycnogonida               
  Nymphon spp. 37.0±27.0 33.5±21.4 12.3±4.3 11.2±3.0 - 1.0±0.2 4.2±4.8 

Echinodermata               
  Asteroidea               
  A. americanus 73.6±9.8 2.2±1.3 9±1.9 1.1±1.0 0.1±0.2 0.2±0.0 8.3±1.1 

  Brisingida spp. 33.1±37.4 12.3±13.0 6.8±3.4 11.1±12.1 -  2.4±3.0 4.0±3.5 

  Cheiraster sp. 5.8 10.5 24.0  - -  - 0.2 

  C. crispatus 40.5±5.7 17.7±5.9 20.2±0.9 -  -  - 2.0±0.3 

  F. microspina 53.3 10.9 6.1 7.4 -  1.2 8.7 
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  L. arcticus 54.9±7.3 12.3±1.1 16.6±3.4 8.1±12.2 -    3.3±0.3 

  M. bairdi 39±21.3 25.7±15.6 22.2±3.6 0.5±0.8 -  0.1 1.9±1.3 

  M. sol 67.0 9.1 7.6 1.1 -  0.2 8.9 

  P. andromeda 63.6 9.0 8.2 3.2 -  0.4 7.8 

  Z. fulgens 32.0±14.6 13.4±1.1 24.5±15.2 3.9±6.8 -  1.5 2.5±2.9 

  Echinoidea               
  B. fragilis 53.0 11.9 -  1.6 -  - - 

  P. placenta 36.8±17.7 22.5±12.2 15.5±4.0 13.5±5.4   0.9±0.5 2.6±1.6 

  S. pallidus 43±7.0 17.9±2 18±3.2 5.4±4.4 0.4±0.6 0.3±0.2 2.4±0.0 

  Ophiuroidea               

  Gorgonocephalus sp. 45.8 11.7 5.5 5.2 -  0.9 8.3 

  O. aculeata 38.6±6 13.9±8.7 5.8±0.9 27.9±5.8 0.5±0.1 4.8±0.3 6.8±2.0 

  O. glacialis 32.1±43.6 18.8±15.3 5.7±8.0 29.5±26.6 -  4.3 0.1 

  O. sarsii 61.5±9.6 14.6±9.5 17.7±1.5 -  -  - 3.5±0.7 

Annelida                 

  Polychaeta               

  A. succinea 17.6 26.2 12.4 11.3 20.7 0.9 1.4 

  L. filicornis 43.5 15.7 18.3 10.0 6.1 0.5 2.4 

  Nereididae sp 2 46.9 13.1 13.2 18.2 4.5 1.4 3.5 

  Polychaeta sp 1 55.7 8.3 33.3 1.4 0.6 0.0 1.7 

  Polynoidae sp 1 30.8 42.7 -  -  -  - - 

  Polynoidae sp 2 54.7±7.1 18.4±4.7 25.5±1.9 - - - 2.2±0.4 

  Polynoidae sp 3 38.5 6.6 14.2 20.2 -  1.4 2.7 

  Prionospio sp. 1.7 45.3 51.3 -  -  0.0 0.0 

Cnidaria                 
  Anthozoa               
  A. arbuscula 9.5±0.6 35.5±20.2 13.6±3.7 6.9±9.7 12.9±1.6 0.6±0.9 0.7±0.2 

  A. cristata 29.5 21.4 16.7 -  -  - 1.8 

  A. aurelia  18.3 34.8 26.9 -  13.8 - 0.7 

  A. callosa 60.1 8.6 18.4 -  -  - 3.3 

  A. agaricus 30.8±18.5 14.6±5.1 12.3±2.4 7.4±12.8 15.2±7.7 2.1 2.4±1.4 

  Anthomastus sp. 46.4 12.1 14.9 4.2 8.5 0.3 3.1 

  A. grandiflorum 17.9 42.5 7.6 5.6 7.6 0.7 2.4 

  D. florida 34.4 5.3 8.4 2.3 1.8 0.3 4.1 

  F. alabastrum 26.7±2.4 31.9±6.2 11.3±0.6 4.0±0.3 8.5±1.7 0.4±0.0 2.4±0.3 

  Funiculina sp. 38.8 24.5 11.5 3.1 7.8 0.3 3.4 

  P. arborea 29.7 7.7 6.3 2.2 24.4 0.4 4.7 

  P. aculeata 27.7±1.5 24.3±12.3 12.9±2.4 6.6±2.7 10.4±3.2 0.5±0.1 2.2±0.4 

  P. grandis 15.1±9.9 17.1±0.5 8±1.5 12.0±3.8 9.9±1.7 1.6±0.8 1.8±0.9 

  Umbellula sp. 15.4 13.1 6.8 4.9 32.7 0.7 2.3 

  Scyphozoa               
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  A. wyvillei 44.7±24.0 8.6±0.6 12.9±3.0 -  15.0±5.7 - 3.8±2.7 

  P. periphylla 27.8±29.8 14.6±5.3 10.3±4.1 12.4±17.5 25.2±18.0 1.7±2.4 2.3±2.0 
Mollusca                 
  Cephalopoda               
  B. arcticus 82.7±1.7 4.7±1.1 11.9±1.3 - -  -  7.0±0.9 

  B. bairdii 73.0 6.7 19.5 -  - - 3.7 

  Cephalopoda sp 1 67.6 16.7 13.7 - -  -  4.9 

  Cephalopoda sp 2 80.9 7.6 11 - -  -  7.3 

  C. veranii 85.9 0.5 13.5 -  - - 6.4 

  I. coindetii 69.5±9.8 15.4±4.3 11.5±2.9 2.5±3.0 -  0.3±0.2 6.5±2.8 

  N. caroli 53.7 19.7 22.3 1.8 -  0.1 2.4 

  R. megaptera 73.7 8.0 17.4 - -  -  4.2 

  S. syrtensis  63.4±14.8 16.5±6 17.5±5.9 -  - - 4.2±2.4 

  Gastropoda               

  A. occidentalis  48.2 27.7 22.7 0.9 - 0.0 2.1 

  Buccinum sp. 57.2±13.7 22.5±8.6 19.9±5.3 - -  -  3.1±1.6 

  Colus spp. 55.7±12.4 22.0±11.3 21.0±3.9 - -  -  2.7±1.0 

  N. despecta 59.7 15.1 23.6 -  - - 2.5 
Porifera                 

  Demospongiae               

  Cliona sp. 70.6 12.9 12.8 0.5 - 0.0 5.5 

  C. cranium 60.5±4.5 15.3±0.6 16.0±2.9 1.3±1.8 -  0.1±0.1 3.9±0.8 

  Geodia sp. 74.8 10.2 10.2 -  -  -  7.3 

  Haliclona sp. 56.6±14.4 27.3±8.9 13.6±4.7 -  -  -  4.6±2.7 

  H. carteri 24.3 7.4 32.9 8.3 -  0.3 0.7 

  Histodermella sp. 39.3 24.0 20.3 4.5 7.5 0.2 1.9 

  I. piceum 65.6 7.5 18.3 3.9 -  0.2 3.6 

  M. lingua 47.4 14 22.2 0.8 -  0 2.1 

  Phakellia sp. 49.9 9.7 20 2.7 -  0.1 2.5 

  Polymastia spp. 18.2±20.8 29.8±6.9 21.7±1.71 11.5±9.8 11.7±3.08 0.5±0.4 0.9±1.0 

  P. hemisphaerica 36.8 18.0 17.9 7.4 13.1 0.4 2.1 

  Stelletta sp. 48 31.9 13.3 -  -  -  3.6 

  S. ponderosus 28.4 19.1 25.7 7.2 8.6 0.3 1.1 

  T. semisuberites 37.4 24.9 15.8 11.2 6.8 0.7 2.4 

  T. muricata 37.7±20.5 16.0±3.3 21.8±6.84 10.8±5.8 -  0.5±0.1 2.1±1.6 

  Hexactinellida               

  Euplectella sp. 32.7±3.7 11.1±6.1 9.9±5.72 8.5±8.1 10.5±14.8 1.3±1.6 4.1±2.7 

  Hexactinellida sp 1 69.5 13.1 13.3 -  - -  5.2 
Sipuncula                 
  Sipunculidea               

  Sipunculidea sp 1 69.2 7.9 21.1 - -  -  3.3 

  Sipunculidea sp 2 36.4 2.3 50.7 -  - - 0.7 
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Appendix 7-4 Mean value of the sum of saturated FA (∑Sat), monounsaturated FA 
(∑MUFA), polyunsaturated FA (∑PUFA), ω3-FA (∑ω3), ω6-FA (∑ω6), and the sum of 
docosahexaenoic acid and eicosapentaenoic acids (DHA+EPA) retrieved from the 
species studied. Materials and Methods of Chapter 3 gives the fatty acids considered in 
these sums.  

Phylum Taxon n ∑Sat ∑MUFA ∑PUFA ∑ω3 ∑ω6 DHA+EPA 

      % ±sd % ±sd % ±sd % ±sd % ±sd g per 100 g 
wm ±sd 

Chordata                 

  Actinopterygii               
  A. bairdii 2 29.3±16.7 43.6±20.1 26.5±3.7 22.9±5.4 1.8±0.3 0.5±0.3 
  A. cornuta 3 14.6±3.8 74.1±6.2 10.7±2.2 7.4±3.1 1.4±0.3 0.7±0.2 
  A. rostrata 3 29.1±4.8 17.1±1.8 53.6±3.1 49.4±3.6 2.9±1.0 0.1±0.0 
  A. risso 2 17.8±6.8 37.5±10.5 40.4±5.4 30.4±8.9 2.4±0.9 0.6±0.4 
  B. euryops 2 20.2±1.4 51.5±4.3 27.6±5.9 23.6±6.1 2.2±0.6 0.3±0.1 
  B. macrolepis 2 19.0±3.3 40.7±7.2 39.9±3.9 35.7±4.4 3.0±0.1 0.1±0.0 
  B. antarcticus 4 17.1±4.7 48.9±17.5 33.2±13.5 27.2±11.2 2.6±0.9 0.2±0.1 
  C. macropus 1 1.1 7.2 51.8 19.1 2.5 0.1 
  C. sloani 6 18.2±3 60.0±8.5 20.9±6.8 17.3±7 2.2±0.3 0.1±0.1 
  C. niger 3 18.4±1.7 65.6±5.3 15.3±3.7 11.6±3.7 1.6±0.1 4.1±2.4 
  C. rupestris 3 23.5±2.7 28.0±8.8 47.1±6.1 43.5±5.7 1.8±0.6 0.1±0.0 
  C. microps 2 21.3±2.1 28.0±6.2 50.3±3.9 38.8±2.8 10.9±7.2 0.2±0.2 
  C. thomsonii 1 11.7 73.1 14.4 10.0 2.7 0.1 
  C. microdon 2 18.4±0.8 59.5±1.1 21.3±1.9 17.3±1.4 2.1±0.2 0.3±0.1 
  G. ensis 4 24.1±1.8 20.6±2.6 54.9±4 51.1±2.8 3.2±1.1 0.1±0.0 
  G. cynoglossus 3 32.6±12.0 17.8±2.3 48.8±10.1 36.3±11.7 9.2±0.9 0.1±0.0 
  H. mollis 1 29.9 22.4 47.5 43.8 3.2 0.1 
  L. speculigera 1 15.0 44.3 38.6 28.9 2.2 0.8 
  Lampanyctus spp. 4 13.9±4.4 55.9±14.3 28.7±9.4 24.1±10.1 1.5±0.8 0.4±0.2 
  L. eques 1 33.3 13.8 52.6 49 3.3 0.2 
  M. berglax 5 35.0±8.1 13±1.5 51.5±7.8 44.7±6.5 6.3±1.8 0.1±0.0 
  M. atlantica 2 24.8±1.0 47.5±1.3 26.7±2.1 22.8±1.7 2.2±0.2 0.8±0.1 
  M. niger 2 20.5±1.1 58.6±3.5 19.9±2.4 15.8±2.5 2.1±0.1 0.7±0.1 
  M. johnsoni 1 16.4 60.9 22.3 18.5 2.7 0.1 
  Myctophum sp. 1 23.8 46.1 29.0 24.4 2.0 3.2 
  N. bairdii 3 21.7±3.3 20.4±6.0 40.4±16.0 36.7±15.1 2.5±0.9 0.1±0.1 
  N. chemnitzii  3 21.7±3.3 46.6±12.5 30±10.9 22.6±11.9 4.3±2.1 0.1±0.0 
  Notoscopelus spp. 2 16.2±2.7 56.8±14.9 26.5±12.2 14.1±1.1 1.8±1.0 2.7±0.4 
  O. macrosteus 1 17.1 65.1 17.3 13.2 1.3 0.0 
  P. rissoanus 3 20.1±0.5 55.4±3.1 23.3±2.9 19.2±3.2 2.7±0.1 0.4±0.2 
  R. hippoglossoides 2 19.1±0.7 66.2±3.2 14.0±3.9 10.3±3.3 1.5±0.1 0.6±0.5 
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  S. opisthopterus 2 22.0±2.8 51.6±0.3 25.7±2.3 20.0±1 2.5±0.3 1.6±0.1 
  S. lepidus 1 18.8 61.1 18.8 15.5 1.5 0.5 
  S. mentella 3 24.8±6 32.4±12.2 42.5±6.2 38.07±6.2 2.7±0.5 0.3±0.0 
  S. beanii  3 25.8±3.5 28.4±3.5 45.4±1.9 41.6±1.6 2.7±0.3 0.2±0.1 
  S. kaupii 3 13.9±0.8 72.6±2.5 12.7±1.9 9.4±1.9 1.6±0.1 0.9±0.6 
  T. murrayi 3 30.2±7 18.9±2.9 50.5±4.4 44.1±3.6 5.5±0.5 0.1±0.0 
  X. copei 4 22.4±1.1 49.0±2.0 27.4±1.2 21.8±1.3 2.5±0.4 0.4±0.1 
  Ascidiacea               
  Ascidiacea sp 1 4 24.2±7.7 46.0±2.9 24.4±7.1 11.1±4.1 8.2±4.4 0.0 
  Ascidiacea sp 2 1 24.5 53.8 19.4 9.7 7.6 0.0±0.0 
  Ascidiacea sp 3 1 21.8 26 40.9 27.7 6.6 0.0 
  Ascidiacea sp 4 2 17.0±0.4 35.5±3.6 41.4±2.8 27.5±1.1 12.8±2.1 0.0 
  Didemnum sp. 1 18.9 36.7 39.5 30.2 8.8 0.0±0.0 
  E. vitreum 1 21.2 47.2 23.7 16 4.8 0.0 
  Chondrichthyes               
  A. jenseni 1 26.9 23.9 48.6 40.5 6.7 0.2 
  A. profundorum 3 23.9±4.5 27.1±6.8 48.2±9 41.8±8.3 4.6±0.9 0.2±0.0 
  C. fabricii 2 23.3±0.3 30.7±0.1 45.5±0.5 38.2±1.3 5.1±1.3 0.1±0.0 
  M. senta 1 8.0 56.0 31.9 27.0 1.5 0.1 
  R. fyllae 4 25.7±1.8 40.6±7.1 32.7±5.4 25.9±5.1 5.1±0.5 1.9±1.2 
Arthropoda               
  Hexanauplia               
  A. michelottianum 3 16.2±2.2 47.1±8.1 35.8±7.8 32.1±7.7 2.1±0.2 0.2±0.1 
  Malacostraca               
  A. pelagica 3 8.9±2.4 52.6±5 35.6±5.8 32.5±4.8 1.6±0.2 0.2±0.1 
  Anonyx sp 1 1 2.0 57.6 38.4 11.1 0.8 0.2 
  Anonyx sp 2 1 5.3 55.5 26.1 7.0 0.7 0.8 
  G. zoea 3 9.3±1.2 55.5±10.6 31.1±13.3 27.0±12.6 1.5±0.2 0.2±0.1 
  M. tenuimana 1 20.0 38.1 41.5 36.4 2.2 0.0 
  M. curvirostra 3 17.5±0.4 54.3±11.5 27.8±11.2 25.1±11.8 2.0±0.7 0.4±0.4 
  N. robustus 1 19.7 31.5 48.5 44.6 2.1 0.1 
  P. borealis 3 23.0±6.4 34.3±3.5 42.1±8.8 37.8±9.3 3.4±1 0.2±0.0 
  P. tarda  3 12.6±8.5 41.9±4 41.1±2.7 36.7±2.1 2.7±0.2 0.2±0.1 
  S. hystrix 3 18.1±1.1 38.7±2.7 41.5±1.8 34.8±1.4 4.3±0.5 0.2±0.1 
  S. sculpta 3 23.8±3.9 37.4±5 38.7±8.6 27.7±14 10.1±11.3 0.1±0.0 
  T. libellula 1 12.5 38.0 39.2 17.9 3.1 0.1 
  Pycnogonida               
  Nymphon spp. 6 22.0±7.2 37.9±5.9 38.0±5.0 31.2±5.3 4.8±1.1 0.1±0.1 
Echinodermata               
  Asteroidea               
  A. americanus 3 13.0±1.9 42.8±10.3 49.8±1.8 23.9±1.8 22.7±1.6 0.3±0.2 
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  Brisingida spp. 2 7.9±3.6 42.2±10.3 47.2±10.8 27.1±5.1 0.9±0.9 0.4±0.3 
  Cheiraster sp. 1 17.5 37.3 28.1 21.6 9.9 0.0 
  C. crispatus 3 23.3±20.6 39.5±11.7 38.7±16.5 7.1±0.7 24.4±18.9 0.0±0.0 
  F. microspina 1 10.0 39.3 44.4 7.4 17.3 1.0 
  L. arcticus 3 13.2±1.4 45.2±1.6 42.2±3.6 23.5±7.2 9.3±2.5 0.1±0.0 
  M. bairdi 3 6.6±1.6 43.2±3.3 44.6±4.8 13.9±10.5 28.8±5.8 0.0±0.0 
  M. sol 1 12.2 48.6 60.5 8.2 29.5 0.0 
  P. andromeda 2 12.1±1.0 31.9±8.3 39.5±14.7 16.4±5.2 28.2±1.1 0.4±0.6 
  Z. fulgens 3 10.1±4.5 52±13.1 42.8±12.0 23.4±8.0 9.3±4.2 0.2±0.3 
  Echinoidea               
  B. fragilis 1 27.9 40.9 45.3 33.2 11.3 0.0 
  P. placenta 3 16.5±1.6 38.6±10.7 36.6±2.7 15.6±3.9 16.4±1.4 0.1±0.0 
  S. pallidus 2 20.1±0.3 36.7±9.4 45.1±4.3 21.8±10.8 9.9±3.0 0.0±0.0 
  Ophiuroidea               
  Gorgonocephalus sp. 1 11.3 34.1 38.1 23.5 1.6 0.5 
  O. aculeata 2 19±0.7 46.9±3.0 34.1±2.2 28.7±5.2 3.5±1.4 0.2±0.2 
  O. glacialis 2 17.7±6.6 47.3±0.2 26.2±0.2 20.4±2.7 2.6±1.0 0.2±0.0 
  O. sarsii 3 18.8±8.3 54.8±10.9 28.4±0.7 14.8±1.9 9±0.6 0.0±0.0 
Annelida                 
  Polychaeta               
  A. succinea 1 15.5 37.5 44.5 33.2 3.9 0.2 
  L. filicornis 1 23.9 34.9 40.2 19.8 2.6 0.1 
  Nereididae sp 1 1 19.5 39.5 40.2 22.4 8.4 0.1 
  Nereididae sp 2 1 18.0 40.5 37.5 27.2 4.1 0.3 
  Polynoidae sp 1 1 17.8 41.9 39.6 28.9 6.0 0.1 
  Polynoidae sp 2 2 21.1±0.7 30.3±0.7 48.1±0.2 38±1.6 4.9±0.3 0.1±0.0 
  Polynoidae sp 3 1 29.0 46.5 22.9 14.7 2.5 0.1 
  Prionospio sp. 1 18.0 47.6 34.2 26.2 4.4 0.1 
Cnidaria                 
  Anthozoa               
  A. arbuscula 3 16.2±1.4 44.0±2.4 35.3±4 20.0±4.4 12.3±2.6 0.0±0.0 
  A. cristata 2 21.2±9.2 54.0±9.6 17.6±20.6 7.2±10.2 0.3±0.1 0 
  A. aurelia  3 21.8±5.1 40.1±9.9 40.1±3.3 18.9±8.3 10.3±13.8 0.0±0.0 
  A. callosa 3 16.4±3.2 41.7±17.4 39.2±14 26.1±9.4 6.5±4.3 0.0±0.0 
  A. agaricus 3 15.6±3.8 51.3±11.3 27.0±3.0 15.8±15.3 17.4±0.3 0.0±0.0 
  Anthomastus sp. 1 15.8 48.6 49.8 12.3 8.8 0.1 
  A. grandiflorum 1 16.1 31.9 31.0 38.4 4.2 0.6 
  D. florida 1 18.0 51.6 49.1 25.7 40.4 0.0 
  F. alabastrum 2 17.9±2.3 31.5±9.9 41±0.2 13.6±8.4 19±1.2 0.1±0.0 
  Funiculina sp. 1 15.2 38.3 43.4 22.0 3.3 0.2 
  P. arborea 1 11.3 40.1 45.9 36.9 9.5 0.1 
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  P. aculeata 3 11.9±1.3 49.0±8.1 35.7±6.6 19.9±10.7 20.6±4.8 0.1±0.1 
  P. grandis 2 13±0.6 47.6±1.1 36.4±1.3 22.5±8.6 6.3±2.8 0.2±0.1 
  Umbellula sp. 1 5.1 49.0 46.6 26.8 3.2 0.4 
  Scyphozoa               
  A. wyvillei 3 24.4±2.3 42.1±5.5 36.7±4.8 27.7±4.1 4.9±0.9 0.0±0.0 
  P. periphylla 4 23.6±2.7 46.3±6.3 28.7±7.0 19.6±4.3 2.7±0.7 0.0±0.0 
  Scyphozoa sp. 1 18.1 49.0 25.1 21.2 2.2 0.0 
Mollusca                 
  Cephalopoda               
  B. arcticus 3 26.6±0.7 24.4±20.9 58.9±3.6 37.8±30.1 2.5±0.4 0.2±0.1 
  B. bairdii 1 30.3 18.6 31.9 48.9 3.6 0.1 
  Cephalopoda sp 1 1 25.8 16.0 55.8 24.5 0.8 0.3 
  Cephalopoda sp 2 1 25.1 18.3 55.4 53.5 1.6 0.3 
  C. veranii 1 25.4 37.5 54.9 24.6 2.3 0.4 
  I. coindetii 3 21.7±0.8 18.4±0.9 60.3±0.8 55.3±3.7 1.8±0.7 0.4±0.1 
  N. caroli 1 24.4 17.9 60.0 55.0 1.3 0.2 
  R. megaptera 1 55.3 15.4 28.3 55.5 0.5 0.1 
  S. syrtensis  3 34.7±18.3 19.3±3.5 45.9±16.3 50.5±3.8 2.8±0.3 0.1±0.0 
  Gastropoda               
  A. occidentalis  1 15.5 16.7 59.8 22.7 10.0 0.1 
  Buccinum sp. 3 21.8±1.0 21.8±1.8 55.9±1.0 38.9±1.6 5.7±0.8 0.1±0.0 
  Colus spp 3 21.6±0.5 20.7±1.0 56.9±1.7 36.1±4.6 16.7±5.4 0.0±0.0 
  N. despecta 1 36.9 20.4 43.8 25.0 16.6 0.0 
Porifera                 
  Demospongiae               
  Cliona sp. 1 10.5 18.5 9.4 13.2 0.3 0.0 
  C. cranium 3 13.3±1.6 59.0±4.0 5±1.8 4.0±4.0 0.6±0.3 0.0±0.0 
  Geodia sp. 1 27.6 68.5 24.1 2.3 0.1 0.0 
  Haliclona sp. 2 23.7±4.7 28.6±24.8 36±39.8 4.4±3.4 0.2±0.2 0.0 
  H. carteri 1 13.9 53.4 10.9 4.1 0.0 0.0 
  Histodermella sp. 1 38.3 63.6 12.0 12.0 5.2 0.1 
  I. piceum 1 11.1 49.7 1.2 12.3 6.0 0.1 
  Phakellia sp. 1 29.8 73.2 4.4 29.6 2.3 0.0 
  Polymastia spp. 2 16.8±0.5 59.2±8.4 29.2±12.2 4.9±2.5 2.6±3.6 0.1±0.1 
  R. hemisphaerica 1 55.2 40.5 11.8 26.8 2.7 0.0 
  Stelletta sp. 1 26.4 31.2 3.3 13.8 0.0 - 
  S. ponderosus 1 13.6 70.3 33.7 0.5 4.8 0.1 
  T. semisuberites 1 21.6 42.4 18.0 30.7 6.8 0.2 
  T. muricata 4 20.2±9.6 52.4±14.6 25.0±10.1 16.1±5.1 3.0±2.6 0.0±0.0 
  Hexactinellida               
  Euplectella sp. 1 22.6 39.1 28.9 27.6 1.8 0.1 
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  Hexactinellida sp 1 1 9.0 43.2 68.1 20.9 0.2 0.0 
  Hexactinellida sp 2 1 18.4 20.5 28.7 1.0 0.2 0.0 
Sipuncula                 
  Sipunculidea               
  Sipunculidea sp 1 1 23.4 65.2 50.4 4.1 12.3 0.1 

  Sipunculidea sp 2 1 29.9 24.1 17.7 19.3 4.2 0.0 
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Appendix 7-5 Plots for saturated, :1ω9, :2ω6, and :4ω3 unsaturated fatty acids used to 
identify very long chain FA in corals and sponges. The X axis represents the FA carbon 
number, whereas the Y axis gives relative retention times (min). Each plot also gives the 
regression equation and coefficient of determination (R2). 
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Appendix 7-6 Summary results of the Spearman correlation test between depth and 
various biological parameters conducted on a dataset of 89 observations. Spearman 
correlation coefficient (rs) and p-value (p) are reported, and significant correlations are 
marked in bold. 

Variable rs p 
δ15N -0.12 0.248 
δ13Cn -0.04 0.725 
%N 0.20 0.055 
%C 0.24 0.022 
C:N -0.07 0.492 
C:Nmol -0.07 0.492 
Lipid content 0.16 0.142 
Trophic position -0.12 0.248 
14:0 -0.23 0.032 
i15:0 -0.10 0.346 
16:0 -0.04 0.733 
16:1ω9? -0.08 0.445 
16:1ω7 -0.06 0.557 
16:1ω5 -0.12 0.256 
i17:0 -0.15 0.165 
ai17:0 -0.06 0.584 
17:1 -0.06 0.599 
16:3ω3? 0.11 0.326 
18:0 -0.09 0.424 
18:1ω9 0.34 0.001 
18:1ω7 -0.04 0.743 
18:1ω5? 0.05 0.672 
18:2ω6 -0.18 0.093 
18:5ω3 0.13 0.235 
20:1ω11? 0.15 0.149 
20:1ω9 0.13 0.239 
20:1ω7? -0.04 0.685 
20:2b? -0.04 0.718 
20:2ω6 -0.11 0.310 
20:4ω6 0.23 0.031 
20:5ω3 -0.01 0.926 
22:0 -0.11 0.289 
22:1ω11(13) 0.10 0.337 
22:1ω9 0.13 0.223 
22:1ω7 -0.30 0.005 
22:2NIMDa? -0.23 0.032 
23:0 0.09 0.422 
22:4ω6? 0.06 0.594 
22:5ω6 0.01 0.894 
22:6ω3 0.03 0.763 
24:1 -0.29 0.005 
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Appendix 7-7 Dataset applied to test for latitudinal gradients in the isotopic 
composition of deep-sea benthic organisms. Values of δ15N and δ13C are expressed in 
parts per thousand (‰). For the polar latitudes, data were provided by Iken et al. (2005) 
and Bergmann et al. (2009). For temperate regions, data from Sherwood et al. (2008), 
Carlier et al. (2009), Boyle et al. (2012), Fanelli et al. (2013), Gale et al. (2013), 
Kharlamenko et al. (2013), Papiol et al. (2013), Preciado et al. (2017), and Parzanini et 
al. (Chapter 4) were used. Finally, data for tropical latitudes were obtained from Jeffreys 
et al. (2009). 

Latitude Ocean/Ocean region Class Species δ15N δ13C 
Polar Svalbard Hexactinellida Caulophacus arcticus 12.2 -21.2 
Polar Svalbard Demospongiae Axinellidae sp. 7.8 -23.0 
Polar Svalbard Demospongiae Cladorhiza gelida 9.1 -19.5 
Polar Svalbard Demospongiae Cladorhiza gelida 9.6 -18.2 
Polar Svalbard Demospongiae Cladorhiza gelida 11.2 -21.2 
Polar Svalbard Demospongiae Esperiopsis sp. 11.3 -21.3 
Polar Svalbard Demospongiae Esperiopsis sp. 16.6 -19.5 
Polar Svalbard Demospongiae Tentorium semisuberites 13.0 -21.8 
Polar Svalbard Hydrozoa Thecate hydroid 7.6 -23.1 

Polar Svalbard Hydrozoa Turbulariidae cf. Bouillonia 
cornucopia 6.3 -22.7 

Polar Svalbard Anthozoa Gersemia rubiformis 8.9 -21.7 
Polar Svalbard Anthozoa Gersemia rubiformis 11.2 -21.9 
Polar Svalbard Anthozoa Acontiaria gen. et sp. nov. 10.8 -21.6 

Polar Svalbard Anthozoa Hormathiidae cf. Amphianthus 
sp. 12.2 -22.0 

Polar Svalbard Anthozoa Kadosactis rosea 15.3 -19.1 
Polar Svalbard Anthozoa Amphianthus sp 1 11.4 -21.8 
Polar Svalbard Anthozoa Amphianthus sp 2 11.3 -22.1 

Polar Svalbard Anthozoa Amphianthus sp 4, Isophelliidae 
gen.1 9.8 -22.6 

Polar Svalbard Anthozoa Bathyphellia margaritacea 11.2 -21.4 
Polar Svalbard Anthozoa Bathyphellia margaritacea 11.9 -21.9 
Polar Svalbard Anthozoa Bathyphellia margaritacea 16.6 -19.6 
Polar Svalbard Nemertea Nemertea 12.4 -19.0 
Polar Svalbard Priapulidae Priapulus caudatus 13.8 -17.2 
Polar Svalbard Gastropoda Cryptonatica affinis 9.7 -19.1 

Polar Svalbard Gastropoda Mohnia mohni, Tacita 
danielsseni 13.4 -18.2 

Polar Svalbard Gastropoda Mohnia mohni, Tacita 
danielsseni 10.9 -19.0 

Polar Svalbard Gastropoda Mohnia mohni, Tacita 
danielsseni 13.2 -18.0 

Polar Svalbard Gastropoda Mohnia mohni, Tacita 
danielsseni 10.6 -19.7 

Polar Svalbard Bivalvia Katadesmia kolthoffi 10.5 -19.7 
Polar Svalbard Polychaeta Bylgides cf. groenlandica 11.8 -19.8 
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Polar Svalbard Polychaeta Nereis cf. gracilis 15.8 -18.0 
Polar Svalbard Polychaeta Praxillura longissima 15.1 -21.3 
Polar Svalbard Echiurida Hamingia arctica 12.9 -18.0 
Polar Svalbard Echiurida Hamingia arctica 14.7 -16.0 
Polar Svalbard Pantopoda Ascorhynchus abyssi 9.7 -21.6 
Polar Svalbard Pantopoda Colossendeis proboscidea 12.2 -18.0 
Polar Svalbard Pantopoda Colossendeis proboscidea 9.5 -19.7 
Polar Svalbard Hexanauplia Verum striolatum 11.3 -21.5 
Polar Svalbard Hexanauplia Verum striolatum 10.0 -22.2 
Polar Svalbard Malacostraca Eurythenes gryllus 14.8 -22.1 
Polar Svalbard Malacostraca Eurythenes gryllus 12.8 -22.8 
Polar Svalbard Malacostraca Eurythenes gryllus 12.7 -21.7 
Polar Svalbard Malacostraca Halirages quadridentatus 10.0 -21.3 
Polar Svalbard Malacostraca Haploops sp. 8.7 -22.1 
Polar Svalbard Malacostraca Liljeborgia fissicornis 10.9 -19.8 
Polar Svalbard Malacostraca Lysianassidae cf. tryphosa 14.2 -23.4 
Polar Svalbard Malacostraca Unciola sp. 5.6 -21.1 
Polar Svalbard Malacostraca Diastylis spp. 5.4 -21.6 
Polar Svalbard Malacostraca Caecognathia stygia 9.7 -21.9 
Polar Svalbard Malacostraca Caecognathia stygia 10.4 -22.1 
Polar Svalbard Malacostraca Mesidothea megalura 11.3 -19.6 
Polar Svalbard Malacostraca Mesidothea megalura 10.5 -19.6 
Polar Svalbard Malacostraca Bythocaris spp. 15.2 -18.3 
Polar Svalbard Malacostraca Bythocaris spp. 13.0 -19.6 
Polar Svalbard Malacostraca Bythocaris spp. 13.2 -19.4 
Polar Svalbard Malacostraca Bythocaris spp. 13.8 -19.7 
Polar Svalbard Crinoidea Bathycrinus cf. carpenteri 8.3 -23.1 
Polar Svalbard Crinoidea Bathycrinus cf. carpenteri 10.4 -22.2 
Polar Svalbard Crinoidea Bathycrinus cf. carpenteri 11.0 -22.8 
Polar Svalbard Asteroidea Bathybiaster vexillifer 15.8 -17.1 
Polar Svalbard Asteroidea Bathybiaster vexillifer 16.8 -17.1 
Polar Svalbard Asteroidea Bathybiaster vexillifer 17.0 -17.1 
Polar Svalbard Asteroidea Hymenaster pellucidus 13.1 -19.5 
Polar Svalbard Asteroidea Hymenaster pellucidus 11.9 -19.9 
Polar Svalbard Asteroidea Hymenaster pellucidus 24.6 -19.5 
Polar Svalbard Asteroidea Poraniomorpha tumida 21.3 -17.3 
Polar Svalbard Holothuroidea Elpidia heckeri 6.0 -22.2 
Polar Svalbard Ascidiacea Ascidiacea 13.1 -18.9 
Polar Canadian Arctic Bivalvia Bathyarca sp. 12.7 -22.3 
Polar Canadian Arctic Bivalvia Thyasiridae 12.4 -21.2 
Polar Canadian Arctic Bivalvia Dacrydium cf. viteum 10.2 -20.1 
Polar Canadian Arctic Bivalvia Yoldiidae 14.2 -18.8 
Polar Canadian Arctic Gastropoda Limacina helicina 5.9 -22.4 
Polar Canadian Arctic Scaphopoda Siphonodentalium lobatum 10.7 -21.0 
Polar Canadian Arctic Polychaeta Polychaeta sp 1 15.3 -19.0 
Polar Canadian Arctic Polychaeta Polychaeta sp 2 15.5 -20.7 
Polar Canadian Arctic Polychaeta Polychaeta sp 3 10.2 -21.3 
Polar Canadian Arctic Polychaeta Polychaeta sp 4 13.7 -19.5 
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Polar Canadian Arctic Polychaeta Polychaeta sp 5 13.4 -19.7 
Polar Canadian Arctic Polychaeta Polychaeta sp 6 8.6 -20.3 
Polar Canadian Arctic Polychaeta Ophelina cylindricaudata 15.3 -19.5 
Polar Canadian Arctic Polychaeta Dorvillea cf. rudolphi 16.2 -20.7 
Polar Canadian Arctic Polychaeta Prionospio sp. 14.5 -19.8 
Polar Canadian Arctic Polychaeta Chaetozone setosa 15.3 -23.3 
Polar Canadian Arctic Polychaeta Glycinde wireni 17.7 -21.4 
Polar Canadian Arctic Polychaeta Nephtys cf. malmgreni 17.4 -17.1 
Polar Canadian Arctic Polychaeta Terebellides stroemi 16.5 -19.0 
Polar Canadian Arctic Polychaeta Nereidae 17.4 -17.4 
Polar Canadian Arctic Echiura Echiura sp 1 16.6 -17.8 
Polar Canadian Arctic Ophiuroidea Ophiuroidea sp 1 11.7 -23.5 
Polar Canadian Arctic Ophiuroidea Ophiuroidea sp 2 12.2 -20.8 
Polar Canadian Arctic Crinoidea Crinoidea sp 1 6.9 -18.0 
Temperate Northwest Atlantic Polychaeta Laetmonice filicornis 13.7 -16.0 
Temperate Northwest Atlantic Polychaeta Nereididae sp. 13.9 -17.1 
Temperate Northwest Atlantic Polychaeta Polychaeta sp 1 13.2 -15.7 
Temperate Northwest Atlantic Polychaeta Polychaeta sp 2 11.1 -19.0 
Temperate Northwest Atlantic Polychaeta Polychaeta sp 3 7.9 -15.8 
Temperate Northwest Atlantic Polychaeta Polynoidae sp 1 12.6 -17.8 
Temperate Northwest Atlantic Polychaeta Polynoidae sp 2 12.0 -17.5 
Temperate Northwest Atlantic Malacostraca Acanthephyra pelagica 9.4 -20.1 
Temperate Northwest Atlantic Malacostraca Notostomus robustus 11.6 -19.8 
Temperate Northwest Atlantic Malacostraca Pandalus borealis 11.1 -19.1 
Temperate Northwest Atlantic Malacostraca Pasiphaea tarda  11.4 -19.2 
Temperate Northwest Atlantic Malacostraca Sabinea hystrix 14.9 -16.4 
Temperate Northwest Atlantic Malacostraca Stereomastis sculpta 12.6 -19.2 
Temperate Northwest Atlantic Hexanauplia Arcoscalpellum michelottianum 13.3 -18.9 
Temperate Northwest Atlantic Anthozoa Actinauge cristata 11.1 -18.6 
Temperate Northwest Atlantic Anthozoa Actinoscyphia aurelia  11.7 -16.8 
Temperate Northwest Atlantic Anthozoa Actinostola callosa 10.8 -18.6 
Temperate Northwest Atlantic Anthozoa Anthomastus spp. 11.1 -13.9 
Temperate Northwest Atlantic Anthozoa Anthoptilum grandiflorum 11.6 -19.5 
Temperate Northwest Atlantic Anthozoa Paragorgia arborea 10.4 -11.5 
Temperate Northwest Atlantic Anthozoa Funiculina sp. 10.9 -14.8 
Temperate Northwest Atlantic Anthozoa Pennatula aculeata 10.3 -8.6 
Temperate Northwest Atlantic Anthozoa Pennatula grandis 10.5 -13.1 
Temperate Northwest Atlantic Anthozoa Umbellula sp.  11.7 -19.3 
Temperate Northwest Atlantic Anthozoa Freyella microspina 12.3 -9.1 
Temperate Northwest Atlantic Asteroidea Leptychaster arcticus 12.4 -9.6 
Temperate Northwest Atlantic Asteroidea Mediaster bairdi  16.0 -8.2 
Temperate Northwest Atlantic Asteroidea Myxaster sol 16.8 -12.4 
Temperate Northwest Atlantic Asteroidea Psilaster andromeda 16.9 -13.0 
Temperate Northwest Atlantic Asteroidea Zoroaster fulgens 14.1 -6.3 
Temperate Northwest Atlantic Echinoidea Phormosoma placenta 12.3 -14.3 
Temperate Northwest Atlantic Ophiuroidea Gorgonocephalus sp. 11.8 -14.5 
Temperate Northwest Atlantic Gastropoda Buccinum sp. 12.6 -17.0 
Temperate Northwest Atlantic Gastropoda Colus islandicus 14.2 -15.0 
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Temperate Northwest Atlantic Gastropoda Neptunea despecta 15.2 -15.4 
Temperate Northwest Atlantic Demospongiae Cliona sp. 7.7 -17.4 
Temperate Northwest Atlantic Demospongiae Craniella cranium 7.5 -18.5 
Temperate Northwest Atlantic Demospongiae Iophon piceum 16.5 -18.0 
Temperate Northwest Atlantic Demospongiae Geodia sp. 8.7 -17.1 
Temperate Northwest Atlantic Demospongiae Stelletta spp. 8.0 -17.2 
Temperate Northwest Atlantic Demospongiae Phakellia spp. 14.9 -15.8 
Temperate Northwest Atlantic Demospongiae Hamacantha (Vomerula) carteri 15.4 -14.6 
Temperate Northwest Atlantic Demospongiae Haliclona sp. 7.9 -17.1 
Temperate Northwest Atlantic Demospongiae Polymastia spp. 14.8 -16.7 
Temperate Northwest Atlantic Demospongiae Tentorium semisuberites 15.5 -17.6 
Temperate Northwest Atlantic Demospongiae Thenea muricata 14.2 -17.4 
Temperate Northwest Atlantic Hexactinellida Hexactinellida sp. 6.8 -17.3 
Temperate Northwest Atlantic Hexactinellida Euplectella spp. 12.9 -16.3 
Temperate Northwest Atlantic Sipunculidea Sipunculidea sp 1 11.4 -16.0 
Temperate Northwest Atlantic Sipunculidea Sipunculidea sp 2 15.0 -15.3 
Temperate eastern North Pacific Anthozoa Hormathiidae 14.0 -18.1 
Temperate eastern North Pacific Anthozoa Hormathiidae 15.3 -15.8 
Temperate eastern North Pacific Holothuroidea Parastichopus leukothele 13.5 -16.6 
Temperate eastern North Pacific Holothuroidea Pseudostichopus mollis 14.6 -17.6 
Temperate eastern North Pacific Holothuroidea Pseudostichopus mollis 15.5 -15.5 
Temperate eastern North Pacific Holothuroidea Scotoplanes sp. 13.2 -16.0 
Temperate eastern North Pacific Holothuroidea Scotoplanes sp. 14.2 -16.8 
Temperate eastern North Pacific Holothuroidea Scotoplanes sp. 15.2 -17.6 
Temperate eastern North Pacific Gastropoda Neptunea sp. 15.5 -17.7 
Temperate eastern North Pacific Asteroidea Crossaster borealis 18.4 -15.9 
Temperate eastern North Pacific Asteroidea Luidia spp. 18.3 -17.4 
Temperate eastern North Pacific Malacostraca Chionoecetes tanneri 13.8 -19.5 
Temperate eastern North Pacific Malacostraca Chionoecetes tanneri 13.2 -19.7 
Temperate eastern North Pacific Malacostraca Euphausia pacifica 13.9 -20.3 
Temperate eastern North Pacific Malacostraca Euphausia pacifica 10.2 -20.8 
Temperate eastern North Pacific Polychaeta Onuphidae 16.2 -18.6 
Temperate eastern North Pacific Malacostraca Eualus biunguis 14.9 -18.0 
Temperate eastern North Pacific Malacostraca Eualus biunguis 15.2 -19.3 
Temperate eastern North Pacific Malacostraca Eualus macrophthalmus 15.8 -18.9 
Temperate eastern North Pacific Malacostraca Eualus macrophthalmus 14.5 -18.9 
Temperate central Mediterranean Demospongiae Pachastrella monilifera 7.4 -17.3 
Temperate central Mediterranean Demospongiae Poecillastra compressa 11.1 -18.6 
Temperate central Mediterranean Anthozoa Madrepora oculata 7.3 -20.7 
Temperate central Mediterranean Anthozoa Madrepora oculata 8.6 -20.6 
Temperate central Mediterranean Anthozoa Lophelia pertusa 8.0 -20.6 
Temperate central Mediterranean Anthozoa Lophelia pertusa 10.1 -19.1 
Temperate central Mediterranean Anthozoa Desmophyllum dianthus 8.8 -19.1 
Temperate central Mediterranean Anthozoa Leiopathes glaberrima 7.3 -19.4 
Temperate central Mediterranean Anthozoa Leiopathes glaberrima 8.2 -19.6 
Temperate central Mediterranean Anthozoa Leiopathes glaberrima 7.3 -20.2 
Temperate central Mediterranean Anthozoa Paramuricea cf. macrospina 9.7 -18.5 
Temperate central Mediterranean Bivalvia Asperarca nodulosa 6.7 -17.4 
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Temperate central Mediterranean Bivalvia Delectopecten vitreus 8.0 -18.1 
Temperate central Mediterranean Polychaeta Serpula cf. vermicularis 6.5 -17.4 
Temperate central Mediterranean Polychaeta Eunice norvegica 10.2 -17.1 
Temperate central Mediterranean Polychaeta Eunice norvegica 10.1 -17.3 
Temperate central Mediterranean Polychaeta Eunice norvegica 10.7 -19.9 
Temperate central Mediterranean Malacostraca Platyscelidae sp. 5.8 -19.8 
Temperate central Mediterranean Malacostraca Phrosinidae sp. 6.6 -19.8 
Temperate central Mediterranean Malacostraca Euphausiidae sp. 7.1 -19.3 
Temperate central Mediterranean Malacostraca Rochinia rissoana 9.5 -17.8 
Temperate central Mediterranean Echinoidea Cidaris cidaris 9.3 -14.0 
Temperate central Mediterranean Asteroidea Ceramaster grenadensis 10.6 -15.8 

Temperate western 
Mediterranean  Malacostraca Aristeus antennatus 9.7 -15.3 

Temperate western 
Mediterranean  Malacostraca Aristeus antennatus 8.8 -15.5 

Temperate western 
Mediterranean  Malacostraca Acanthephyra eximia 8.4 -16.0 

Temperate western 
Mediterranean  Malacostraca Acanthephyra eximia 7.5 -16.2 

Temperate western 
Mediterranean  Malacostraca Acanthephyra pelagica 6.9 -17.4 

Temperate western 
Mediterranean  Malacostraca Munida tenuimana 7.4 -15.6 

Temperate western 
Mediterranean  Malacostraca Munida tenuimana 6.9 -15.1 

Temperate western 
Mediterranean  Malacostraca Nematocarcinus Nexi exilis 7.2 -15.3 

Temperate western 
Mediterranean  Malacostraca Nephrops norvegicus 7.0 -16.1 

Temperate western 
Mediterranean  Malacostraca Plesionika acanthonotus 8.1 -15.0 

Temperate western 
Mediterranean  Malacostraca Plesionika martia 6.7 -16.2 

Temperate western 
Mediterranean  Malacostraca Pasiphaea multidentata 7.4 -16.4 

Temperate western 
Mediterranean  Malacostraca Pasiphaea multidentata 8.3 -16.4 

Temperate western 
Mediterranean  Malacostraca Pasiphaea multidentata 8.1 -16.9 

Temperate western 
Mediterranean  Malacostraca Pontophilus norvegicus 9.4 -13.5 

Temperate western 
Mediterranean  Malacostraca Pontophilus norvegicus 9.0 -13.8 

Temperate western 
Mediterranean  Malacostraca Polycheles typhlops 9.0 -15.9 

Temperate western 
Mediterranean  Malacostraca Sergia robusta 7.3 -19.8 

Temperate western 
Mediterranean  Malacostraca Sergia robusta 6.7 -19.6 
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Temperate western 
Mediterranean  Malacostraca Sergia robusta 6.2 -18.2 

Temperate western 
Mediterranean  Malacostraca Stereomastis sculpta 9.6 -14.6 

Temperate western 
Mediterranean  Cephalopoda  Bathypolipus sponsalis 7.2 -16.2 

Temperate western 
Mediterranean  Cephalopoda  Heteroteuthis dispar 9.0 -17.4 

Temperate western 
Mediterranean  Cephalopoda  Histioteuthis reversa 8.2 -18.0 

Temperate western 
Mediterranean  Cephalopoda  Opisthoteuthis calypso 6.6 -17.1 

Temperate western 
Mediterranean  Malacostraca Aristeus antennatus 8.7 -15.9 

Temperate western 
Mediterranean  Malacostraca Aristeus antennatus 8.3 -14.3 

Temperate western 
Mediterranean  Malacostraca Aristeus antennatus 8.5 -13.8 

Temperate western 
Mediterranean  Malacostraca Acanthephyra eximia 8.1 -16.0 

Temperate western 
Mediterranean  Malacostraca Acanthephyra eximia 6.9 -16.3 

Temperate western 
Mediterranean  Malacostraca Acanthephyra pelagica 6.7 -16.7 

Temperate western 
Mediterranean  Malacostraca Geryon longipes 9.5 -16.6 

Temperate western 
Mediterranean  Malacostraca Munida tenuimana 7.3 -14.3 

Temperate western 
Mediterranean  Malacostraca Munida tenuimana 7.5 -14.6 

Temperate western 
Mediterranean  Malacostraca Nematocarcinus Nexi exilis 7.7 -14.9 

Temperate western 
Mediterranean  Malacostraca Nephrops norvegicus 6.1 -16.6 

Temperate western 
Mediterranean  Malacostraca Plesionika acanthonotus 7.1 -15.8 

Temperate western 
Mediterranean  Malacostraca Plesionika martia 7.0 -15.9 

Temperate western 
Mediterranean  Malacostraca Pasiphaea multidentata 7.5 -16.6 

Temperate western 
Mediterranean  Malacostraca Pontophilus norvegicus 10.3 -13.8 

Temperate western 
Mediterranean  Malacostraca Pontophilus norvegicus 10.5 -12.8 

Temperate western 
Mediterranean  Malacostraca Polycheles typhlops 9.6 -15.7 

Temperate western 
Mediterranean  Malacostraca Sergia robusta 6.6 -18.2 
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Temperate western 
Mediterranean  Malacostraca Sergia robusta 7.0 -17.0 

Temperate western 
Mediterranean  Malacostraca Stereomastis sculpta 9.2 -14.8 

Temperate western 
Mediterranean  Cephalopoda Heteroteuthis dispar 8.0 -16.7 

Temperate western 
Mediterranean  Cephalopoda Histioteuthis reversa 8.5 -18.3 

Temperate western 
Mediterranean  Cephalopoda Opisthoteuthis calypso 8.8 -16.4 

Temperate western 
Mediterranean Malacostraca Aristeus antennatus 9.5 -15.7 

Temperate western 
Mediterranean Malacostraca Pontophylus norvegicus 9.0 -14.9 

Temperate western 
Mediterranean Malacostraca Geryon longipes 9.1 -15.6 

Temperate western 
Mediterranean Malacostraca Paromola cuvieri 9.7 -14.9 

Temperate western 
Mediterranean Malacostraca Nephrops norvegicus 7.4 -16.9 

Temperate western 
Mediterranean Malacostraca Polycheles typhlops 8.7 -15.8 

Temperate western 
Mediterranean Malacostraca Monodaeus couchii 7.6 -15.6 

Temperate western 
Mediterranean Malacostraca Pasiphaea multidentata 7.0 -18.4 

Temperate western 
Mediterranean Malacostraca Sergestes arcticus 6.7 -18.9 

Temperate western 
Mediterranean Malacostraca Sergia robusta 6.4 -18.2 

Temperate western 
Mediterranean Malacostraca Munida tenuimana 7.4 -15.0 

Temperate western 
Mediterranean Malacostraca Acantephyra eximia 8.2 -17.1 

Temperate western 
Mediterranean Malacostraca Plesionika acantonothus 7.0 -16.6 

Temperate western 
Mediterranean Malacostraca Plesionika martia 7.7 -16.9 

Temperate Northeast Atlantic Malacostraca Acanthephyra pelagica 8.5 -19.9 
Temperate Northeast Atlantic Malacostraca Chaceon affinis 10.3 -18.2 
Temperate Northeast Atlantic Malacostraca Gennadas elegans 7.8 -19.6 
Temperate Northeast Atlantic Malacostraca Gnatophausia zoea 8.1 -18.8 
Temperate Northeast Atlantic Malacostraca Meganyctiphanes norvegica 8.1 -20.8 
Temperate Northeast Atlantic Malacostraca Pagurus alatus 9.3 -20.5 
Temperate Northeast Atlantic Malacostraca Pasiphaea multidentata 9.6 -19.7 
Temperate Northeast Atlantic Malacostraca Pasiphaea sivado 9.3 -19.5 
Temperate Northeast Atlantic Malacostraca Phronima sedentaria 4.0 -20.5 
Temperate Northeast Atlantic Malacostraca Sergestes arcticus 8.2 -19.4 
Temperate Northeast Atlantic Malacostraca Sergia robusta 8.8 -19.8 
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Temperate Northeast Atlantic Malacostraca Systellaspis debilis 7.8 -19.8 
Temperate Northwest Atlantic Anthozoa Anthomastus grandiflorus 11.2 -18.7 
Temperate Northwest Atlantic Anthozoa Duva florida  11.5 -18.6 
Temperate Northwest Atlantic Anthozoa Acanthogorgia armata  11.3 -18.9 
Temperate Northwest Atlantic Anthozoa Acanella arbuscula  10.5 -19.4 
Temperate Northwest Atlantic Anthozoa Paragorgia arborea  11.3 -19.9 
Temperate Northwest Atlantic Anthozoa Paramuricea sp. 11.7 -18.9 
Temperate Northwest Atlantic Anthozoa Primnoa resedaeformis  10.3 -20.3 
Temperate Northwest Atlantic Anthozoa Pennatula sp. 10.9 -19.0 
Temperate Northwest Atlantic Anthozoa Bathypathes sp. 10.8 -19.8 
Temperate Northwest Atlantic Anthozoa Flabellum alabastrum  12.8 -17.2 
Temperate Sea of Japan Bivalvia Robaia robai 8.2 -18.2 
Temperate Sea of Japan Bivalvia Robaia robai 8.0 -18.9 
Temperate Sea of Japan Bivalvia Megayoldia sp. 6.0 -18.1 
Temperate Sea of Japan Bivalvia Megayoldia sp. 6.6 -17.6 
Temperate Sea of Japan Bivalvia Megayoldia sp. 6.5 -18.0 
Temperate Sea of Japan Bivalvia Cardiomya beringensis 12.8 -20.0 
Temperate Sea of Japan Bivalvia Cardiomya beringensis 12.9 -19.8 
Temperate Sea of Japan Scaphopoda Fustiaria nipponica 9.3 -18.5 
Temperate Sea of Japan Malacostraca Chionoecetes japonicus 13.5 -19.9 
Temperate Sea of Japan Malacostraca Eualus biungus 11.5 -19.7 
Temperate Sea of Japan Crinoidea Heliometra glacialis 9.6 -22.3 
Temperate Sea of Japan Ophiuroidea Ophiura leptoctenia 9.1 -21.1 
Temperate Sea of Japan Asteroidea Ctenodiscus crispatus 12.6 -16.7 
Temperate Sea of Japan Asteroidea Ctenodiscus crispatus 13.6 -17.4 
Temperate Sea of Japan Asteroidea Ctenodiscus crispatus 15.5 -16.1 
Temperate Northwest Atlantic Asteroidea Novodinia americana 12.2 -18.0 
Temperate Northwest Atlantic Asteroidea Zoroaster fulgens 11.6 -12.9 
Temperate Northwest Atlantic Asteroidea Leptychaster arcticus 12.1 -17.2 
Temperate Northwest Atlantic Asteroidea Ctenodiscus crispatus 12.4 -14.3 
Temperate Northwest Atlantic Asteroidea Ceramaster granularis 17.0 -13.2 
Temperate Northwest Atlantic Asteroidea Hippasteria phrygiana 15.8 -15.1 
Temperate Northwest Atlantic Asteroidea Mediaster bairdi 16.5 -14.2 
Tropical Arabian Sea Asteroidea Astropecten sp. 13.9 -16.8 
Tropical Arabian Sea Asteroidea Astropecten sp. 12.0 -16.5 
Tropical Arabian Sea Malacostraca Pontocaris sp. 15.0 -15.3 
Tropical Arabian Sea Malacostraca Solenocera sp. 14.0 -17.0 
Tropical Arabian Sea Malacostraca Solenocera sp. 13.2 -16.6 
Tropical Arabian Sea Malacostraca Solenocera sp. 13.8 -17.1 
Tropical Arabian Sea Ophiuroidea Amphiura sp. 13.9 -16.4 
Tropical Arabian Sea Ophiuroidea Amphiura sp. 12.4 -15.8 
Tropical Arabian Sea Ophiuroidea Ophiura euryplax 12.1 -18.8 
Tropical Arabian Sea Ophiuroidea Ophiura euryplax 9.7 -19.6 
Tropical Arabian Sea Echinoidea Echinoptilum sp. 15.0 -19.1 
Tropical Arabian Sea Echinoidea Echinoptilum sp. 15.4 -18.3 
Tropical Arabian Sea Malacostraca Munidopsis aff scobina 15.1 -17.0 
Tropical Arabian Sea Malacostraca Munidopsis aff scobina 15.7 -18.1 
Tropical Arabian Sea Anthozoa Pennatula aff. grandis 15.7 -16.5 
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Tropical Arabian Sea Anthozoa Pennatula aff. grandis 15.9 -17.4 
Tropical Arabian Sea Anthozoa Actinoscyphia sp. 15.9 -15.4 
Tropical Arabian Sea Anthozoa Actinoscyphia sp. 15.8 -16.1 
Tropical Arabian Sea Anthozoa Actinauge sp. 15.9 -15.4 
Tropical Arabian Sea Anthozoa Actinauge sp. 16.5 -15.0 
Tropical Arabian Sea Anthozoa Actinoscyphia sp. 15.0 -15.7 
Tropical Arabian Sea Anthozoa Actinoscyphia sp. 15.8 -15.4 
Tropical Arabian Sea Polychaeta Hyalinoecia sp. 14.1 -17.9 
Tropical Arabian Sea Polychaeta Hyalinoecia sp. 13.8 -17.3 
Tropical Arabian Sea Echinoidea Phormosoma placenta  12.4 -18.5 
Tropical Arabian Sea Echinoidea Phormosoma placenta 13.5 -17.6 
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Appendix 7-8 Dataset applied to test for latitudinal gradients in the FA composition of 
deep-sea benthic organisms. The FA 20:4ω6, 20:5ω3, and 22:6ω3 are expressed as 
proportions (%). Data were collected from Würzberg et al. (2011a, b) for the polar 
latitudes; Howell et al. (2003), Hudson et al. (2004), Salvo et al. (2018), and Parzanini et 
al. (Chapter 4) for the temperate regions; and from Jeffreys et al. (2009) for the tropical 
latitudes.  

Latitude Ocean/Ocean 
region Class Species 20:4ω6 20:5ω3 22:6ω3 

Polar Weddell Sea Polychaeta Acrocirridae sp. 4 29 4 
Polar Weddell Sea Polychaeta Capitellidae sp. 5 33 2 
Polar Weddell Sea Polychaeta Euphrosinidae sp. 20 17 5 
Polar Weddell Sea Polychaeta Fauveliopsidae sp. 5 15 11 
Polar Weddell Sea Polychaeta Flabelligeridae sp. 1 26 17 
Polar Weddell Sea Polychaeta Flabelligeridae sp. 2 3 5 
Polar Weddell Sea Polychaeta Bathyglycinde sp. 1 13 7 
Polar Weddell Sea Polychaeta Maldanidae sp. 8 12 13 
Polar Weddell Sea Polychaeta Nephtyidae sp. 25 12 3 
Polar Weddell Sea Polychaeta Nephtyidae sp. 24 14 1 
Polar Weddell Sea Polychaeta Aglaophamus sp. 4 20 20 
Polar Weddell Sea Polychaeta Ammotrypanella cf. arctica 4 29 12 
Polar Weddell Sea Polychaeta Kesun abyssorum 3 9 3 
Polar Weddell Sea Polychaeta Kesun abyssorum 11 15 5 
Polar Weddell Sea Polychaeta Ophelina breviata 4 26 6 
Polar Weddell Sea Polychaeta Ophelina breviata 11 10 6 
Polar Weddell Sea Polychaeta cf. Ophelina sp. 4 30 5 
Polar Weddell Sea Polychaeta Travisia kerguelensis 12 11 3 
Polar Weddell Sea Polychaeta Travisia kerguelensis 11 10 3 
Polar Weddell Sea Polychaeta Travisia kerguelensis 3 20 7 
Polar Weddell Sea Polychaeta Orbiniidae sp. 3 23 19 
Polar Weddell Sea Polychaeta Phyllodocidae sp. 2 27 20 
Polar Weddell Sea Polychaeta Polynoidae sp. 4 17 23 
Polar Weddell Sea Polychaeta Polynoidae sp. 3 19 22 
Polar Weddell Sea Polychaeta Polyodontidae sp. 4 16 20 
Polar Weddell Sea Polychaeta Polyodontidae sp. 3 14 17 
Polar Weddell Sea Polychaeta Axiokebuita millsii 5 17 1 
Polar Weddell Sea Polychaeta Scalibregmatidae sp. 6 16 3 
Polar Weddell Sea Polychaeta Sigalionidae sp. 2 19 21 
Polar Weddell Sea Polychaeta Spionidae sp. 2 26 11 
Polar Weddell Sea Polychaeta Spionidae sp. 3 21 13 
Polar Weddell Sea Polychaeta Spionidae sp. 9 39 3 
Polar Weddell Sea Polychaeta Pionosyllis epipharynx 7 25 13 
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Polar Weddell Sea Polychaeta Eusyllis kerguelensis 9 28 13 
Polar Weddell Sea Polychaeta Eusyllis kerguelensis 10 23 14 
Polar Weddell Sea Polychaeta Trypanosyllis gigantea 4 21 17 
Polar Weddell Sea Polychaeta Trypanosyllis gigantea 9 22 1 
Polar Weddell Sea Polychaeta Brania rhopalophora 5 14 14 
Polar Weddell Sea Polychaeta Eupistella grubei 1 14 11 
Polar Weddell Sea Malacostraca Eurythenes gryllus 3 14 17 
Polar Weddell Sea Malacostraca Abyssorchomene spp. 2 11 11 
Polar Weddell Sea Malacostraca Abyssorchomene sp. 1 11 7 
Polar Weddell Sea Malacostraca Lysianassidae sp. 9 14 24 
Polar Weddell Sea Malacostraca Eurycope sp. 10 17 15 
Polar Weddell Sea Malacostraca Betamorpha sp. 19 17 16 
Polar Weddell Sea Malacostraca Syneurycope sp 1 6 19 16 
Polar Weddell Sea Malacostraca Syneurycope sp 2 8 18 20 
Polar Weddell Sea Malacostraca Ilyarachna sp. 12 18 13 
Polar Weddell Sea Malacostraca Chaulioniscus sp. 4 13 11 
Polar Weddell Sea Malacostraca Mastigoniscus sp. 5 15 13 
Polar Weddell Sea Malacostraca Haploniscus sp. 3 24 40 
Polar Weddell Sea Malacostraca Macrostylis sp 1 10 14 13 
Polar Weddell Sea Malacostraca Macrostylis sp 2 4 10 7 
Polar Weddell Sea Malacostraca Chaetarcturus cf. bovinus 6 26 12 
Polar Weddell Sea Malacostraca Ischnomesus sp. 5 18 25 
Polar Weddell Sea Malacostraca Notoxenus cf. spinifer 8 23 14 
Polar Weddell Sea Malacostraca Stenetrium weddellensis 4 17 10 
Polar Weddell Sea Malacostraca Leuconidae sp 1 3 30 16 
Polar Weddell Sea Malacostraca Leuconidae sp 2 6 21 10 
Polar Weddell Sea Malacostraca Eudorella sp. 3 28 11 
Polar Weddell Sea Malacostraca Bodotriidae spp. 6 29 7 
Polar Weddell Sea Malacostraca Nannastacidae sp. 2 19 3 
Polar Weddell Sea Malacostraca Diastylidae sp.  4 24 4 
Polar Weddell Sea Malacostraca Apseudomorpha sp. 4 8 7 
Polar Weddell Sea Malacostraca Neotanais sp. 16 15 7 
Polar Weddell Sea Malacostraca Apseudes sp. 9 15 9 
Polar Weddell Sea Malacostraca Paranarthrura sp. 19 5 8 

Temperate Northwest 
Atlantic Anthozoa Stauropathes arctica 1 11 2 

Temperate Northwest 
Atlantic Anthozoa 

Average value gorgonians 
(Acanthogorgia armata, 
Keratoisis grayi, Acanella 
arbuscula, Radicipes 
gracilis, Paramuricea spp.) 

16 8 4 
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Temperate Northwest 
Atlantic Anthozoa 

Average value sea pens 
(Pennatula sp., Funiculina 
quadrangularis, Pennatula 
grandis, Anthoptilum 
grandiflorum, Distichoptilum 
gracile, Halipteris 
finmarchica) 

5 17 3 

Temperate Northwest 
Atlantic Anthozoa 

Average value soft corals 
(Nephtheidae  
sp., Anthomastus sp., Duva 
florida) 

17 9 3 

Temperate Northwest 
Atlantic Anthozoa Flabellum alabastrum 10 9 1 

Temperate Northwest 
Atlantic Polychaeta Nereididae sp. 1 11 13 

Temperate Northwest 
Atlantic Polychaeta Polychaeta sp 1 1 13 11 

Temperate Northwest 
Atlantic Polychaeta Polychaeta sp 2 1 8 11 

Temperate Northwest 
Atlantic Polychaeta Polychaeta sp 3 1 10 6 

Temperate Northwest 
Atlantic Polychaeta Polynoidae sp 1 3 14 12 

Temperate Northwest 
Atlantic Polychaeta Polynoidae sp 2 1 18 14 

Temperate Northwest 
Atlantic Malacostraca Acanthephyra pelagica 0 8 7 

Temperate Northwest 
Atlantic Malacostraca Notostomus robustus 1 24 14 

Temperate Northwest 
Atlantic Malacostraca Pandalus borealis 1 20 17 

Temperate Northwest 
Atlantic Malacostraca Pasiphaea tarda  1 16 19 

Temperate Northwest 
Atlantic Malacostraca Sabinea hystrix 2 17 16 

Temperate Northwest 
Atlantic Malacostraca Stereomastis sculpta 8 11 15 

Temperate Northwest 
Atlantic Hexanauplia Arcoscalpellum 

michelottianum 1 15 15 

Temperate Northwest 
Atlantic Anthozoa Actinauge cristata 0 8 5 

Temperate Northwest 
Atlantic Anthozoa Actinoscyphia aurelia  8 16 1 

Temperate Northwest 
Atlantic Anthozoa Actinostola callosa 0 13 5 

Temperate Northwest 
Atlantic Anthozoa Anthomastus spp 13 9 2 

Temperate Northwest 
Atlantic Anthozoa Anthoptilum grandiflorum 3 21 3 
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Temperate Northwest 
Atlantic Anthozoa Paragorgia arborea 8 13 2 

Temperate Northwest 
Atlantic Anthozoa Funiculina sp. 3 26 4 

Temperate Northwest 
Atlantic Anthozoa Pennatula aculeata 13 11 2 

Temperate Northwest 
Atlantic Anthozoa Pennatula grandis 1 18 2 

Temperate Northwest 
Atlantic Anthozoa Umbellula sp. 0 17 1 

Temperate Northwest 
Atlantic Asteroidea Freyella microspina 17 13 2 

Temperate Northwest 
Atlantic Asteroidea Leptychaster arcticus 8 25 1 

Temperate Northwest 
Atlantic Asteroidea Mediaster bairdi  27 6 1 

Temperate Northwest 
Atlantic Asteroidea Myxaster sol 29 12 0 

Temperate Northwest 
Atlantic Asteroidea Psilaster andromeda 27 18 2 

Temperate Northwest 
Atlantic Asteroidea Zoroaster fulgens 5 17 3 

Temperate Northwest 
Atlantic Echinoidea Phormosoma placenta 14 11 2 

Temperate Northwest 
Atlantic Ophiuroidea Gorgonocephalus sp. 1 19 2 

Temperate Northwest 
Atlantic Gastropoda Buccinum sp. 4 25 4 

Temperate Northwest 
Atlantic Gastropoda Colus islandicus 13 14 3 

Temperate Northwest 
Atlantic Gastropoda Neptunea despecta 13 0 2 

Temperate Northwest 
Atlantic Demospongiae Cliona sp. 0 6 2 

Temperate Northwest 
Atlantic Demospongiae Craniella cranium 0 0 1 

Temperate Northwest 
Atlantic Demospongiae Iophon piceum 0 8 19 

Temperate Northwest 
Atlantic Demospongiae Geodia sp. 0 0 6 

Temperate Northwest 
Atlantic Demospongiae Stelletta spp. 0 0 0 

Temperate Northwest 
Atlantic Demospongiae Phakellia spp. 0 5 1 

Temperate Northwest 
Atlantic Demospongiae Hamacantha (Vomerula) 

carteri 0 12 0 

Temperate Northwest 
Atlantic Demospongiae Haliclona sp.  0 0 0 
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Temperate Northwest 
Atlantic Demospongiae Polymastia spp. 3 7 10 

Temperate Northwest 
Atlantic Demospongiae Tentorium semisuberites 5 12 5 

Temperate Northwest 
Atlantic Demospongiae Thenea muricata 0 6 7 

Temperate Northwest 
Atlantic Hexactinellida Hexactinellida sp. 0 0 0 

Temperate Northwest 
Atlantic Hexactinellida Euplectella spp. 1 10 8 

Temperate Northwest 
Atlantic Sipunculidea Sipunculidea sp 1 11 11 2 

Temperate Northwest 
Atlantic Sipunculidea Sipunculidea sp 2 4 2 0 

Temperate Northeast 
Atlantic Asteroidea Hyphalaster inermis 23 15 0 

Temperate Northeast 
Atlantic Asteroidea Styracaster chuni 24 11 1 

Temperate Northeast 
Atlantic Asteroidea Dytaster grandis grandis 23 22 1 

Temperate Northeast 
Atlantic  Asteroidea Bathybiaster vexillifer 24 19 2 

Temperate Northeast 
Atlantic Asteroidea Hymenaster membranaceus 

elegans 20 22 1 

Temperate Northeast 
Atlantic Asteroidea Freyella elegans 14 24 6 

Temperate Northeast 
Atlantic  Asteroidea Brisingella coronata 11 27 9 

Temperate Northeast 
Atlantic Asteroidea Brisinga endecacnemos 12 23 5 

Temperate Northeast 
Atlantic Asteroidea Zoroaster longicauda 15 25 3 

Tropical Arabian Sea Asteroidea Astropecten sp. 17 4 1 

Tropical Arabian Sea Malacostraca Pontocaris sp./Solenocera 
sp. 4 2 17 

Tropical Arabian Sea Malacostraca Solenocera sp. 12 15 29 
Tropical Arabian Sea Anthozoa Echinoptilum sp. 21 9 4 
Tropical Arabian Sea Anthozoa Actinoscyphia sp. 13 15 14 
Tropical Arabian Sea Anthozoa Actinoscyphia sp. 0 6 2 
Tropical Arabian Sea Polychaeta Hyalinoecia sp. 1 7 1 
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Appendix 7-9 Dataset applied to test for longitudinal gradient in the isotopic 
composition of deep-sea benthic organisms. Values of δ15N and δ13C are expressed in 
parts per thousand (‰). Data were collected from Sherwood et al. (2008), Gale et al. 
(2013), and Parzanini et al. (Chapter 4) for the Northwest Atlantic; Boyle et al. (2012) for 
the eastern North Pacific; Fanelli et al. (2013) and Papiol et al. (2013) for the Balearic 
basin (western Mediterranean); Preciado et al. (2017) for the Northeast Atlantic; 
Kharlamenko et al. (2013) for the Sea of Japan; and Carlier et al. (2009) for the Ionian 
Sea (central Mediterranean). 

Ocean/Oceanic 
region Class Species δ15N δ13C 

Northwest Atlantic Polychaeta Laetmonice filicornis 13.7 -16.0 
Northwest Atlantic Polychaeta Nereididae sp 2 13.9 -17.1 
Northwest Atlantic Polychaeta Polychaeta sp 1 13.2 -15.7 
Northwest Atlantic Polychaeta Polychaeta sp 2 11.1 -19.0 
Northwest Atlantic Polychaeta Polychaeta sp 3 7.9 -15.8 
Northwest Atlantic Polychaeta Polynoidae sp 1 12.6 -17.8 
Northwest Atlantic Polychaeta Polynoidae sp 2 12.0 -17.5 
Northwest Atlantic Malacostraca Acanthephyra pelagica 9.4 -20.1 
Northwest Atlantic Malacostraca Notostomus robustus 11.6 -19.8 
Northwest Atlantic Malacostraca Pandalus borealis 11.1 -19.1 
Northwest Atlantic Malacostraca Pasiphaea tarda  11.4 -19.2 
Northwest Atlantic Malacostraca Sabinea hystrix 14.9 -16.4 
Northwest Atlantic Malacostraca Stereomastis sculpta 12.6 -19.2 

Northwest Atlantic Hexanauplia Arcoscalpellum 
michelottianum 13.3 -18.9 

Northwest Atlantic Anthozoa Actinauge cristata 11.1 -18.6 
Northwest Atlantic Anthozoa Actinoscyphia aurelia  11.7 -16.8 
Northwest Atlantic Anthozoa Actinostola callosa 10.8 -18.6 
Northwest Atlantic Anthozoa Anthomastus spp. 11.1 -13.9 
Northwest Atlantic Anthozoa Anthoptilum grandiflorum 11.6 -19.5 
Northwest Atlantic Anthozoa Paragorgia arborea 10.4 -11.5 
Northwest Atlantic Anthozoa Funiculina sp.  10.9 -14.8 
Northwest Atlantic Anthozoa Pennatula aculeata 10.3 -8.6 
Northwest Atlantic Anthozoa Pennatula grandis 10.5 -13.1 
Northwest Atlantic Anthozoa Umbellula sp. 11.7 -19.3 
Northwest Atlantic Anthozoa Freyella microspina 12.3 -9.1 
Northwest Atlantic Asteroidea Leptychaster arcticus 12.4 -9.6 
Northwest Atlantic Asteroidea Mediaster bairdi  16.0 -8.2 
Northwest Atlantic Asteroidea Myxaster sol 16.8 -12.4 
Northwest Atlantic Asteroidea Psilaster andromeda 16.9 -13.0 
Northwest Atlantic Asteroidea Zoroaster fulgens 14.1 -6.3 
Northwest Atlantic Echinoidea Phormosoma placenta 12.3 -14.3 
Northwest Atlantic Ophiuroidea Gorgonocephalus sp. 11.8 -14.5 
Northwest Atlantic Gastropoda Buccinum sp. 12.6 -17.0 
Northwest Atlantic Gastropoda Colus islandicus 14.2 -15.0 
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Northwest Atlantic Gastropoda Neptunea despecta 15.2 -15.4 
Northwest Atlantic Demospongiae Cliona sp. 7.7 -17.4 
Northwest Atlantic Demospongiae Craniella cranium 7.5 -18.5 
Northwest Atlantic Demospongiae Iophon piceum 16.5 -18.0 
Northwest Atlantic Demospongiae Geodia sp. 8.7 -17.1 
Northwest Atlantic Demospongiae Stelletta spp. 8.0 -17.2 
Northwest Atlantic Demospongiae Phakellia spp. 14.9 -15.8 

Northwest Atlantic Demospongiae Hamacantha (Vomerula) 
carteri 15.4 -14.6 

Northwest Atlantic Demospongiae Haliclona sp. 7.9 -17.1 
Northwest Atlantic Demospongiae Polymastia spp. 14.8 -16.7 
Northwest Atlantic Demospongiae Tentorium semisuberites 15.5 -17.6 
Northwest Atlantic Demospongiae Thenea muricata 14.2 -17.4 
Northwest Atlantic Hexactinellida Hexactinellida sp 1 6.8 -17.3 
Northwest Atlantic Hexactinellida Euplectella spp. 12.9 -16.3 
Northwest Atlantic Sipunculidea Sipunculidea sp 1 11.4 -16.0 
Northwest Atlantic Sipunculidea Sipunculidea sp 2 15.0 -15.3 
Northwest Atlantic Anthozoa Duva florida  11.5 -18.6 
Northwest Atlantic Anthozoa Acanthogorgia armata  11.3 -18.9 
Northwest Atlantic Anthozoa Acanella arbuscula  10.5 -19.4 
Northwest Atlantic Anthozoa Keratoisis ornate    -19.7 
Northwest Atlantic Anthozoa Paragorgia arborea 11.3 -19.9 
Northwest Atlantic Anthozoa Paramuricea sp. 11.7 -18.9 
Northwest Atlantic Anthozoa Primnoa resedaeformis  10.3 -20.3 
Northwest Atlantic Anthozoa Pennatula sp. 10.9 -19.0 
Northwest Atlantic Anthozoa Bathypathes sp.  10.8 -19.8 
Northwest Atlantic Anthozoa Flabellum alabastrum  12.8 -17.2 
Northwest Atlantic Asteroidea Novodinia americana 12.2 -18.0 
Northwest Atlantic Asteroidea Zoroaster fulgens 11.6 -12.9 
Northwest Atlantic Asteroidea Leptychaster arcticus 12.1 -17.2 
Northwest Atlantic Asteroidea Ctenodiscus crispatus 12.4 -14.3 
Northwest Atlantic Asteroidea Ceramaster granularis 17.0 -13.2 
Northwest Atlantic Asteroidea Hippasteria phrygiana 15.8 -15.1 
Northwest Atlantic Asteroidea Mediaster bairdi 16.5 -14.2 
Northwest Atlantic Anthozoa Duva florida  11.5 -18.6 
Northwest Atlantic Anthozoa Acanthogorgia armata  11.3 -18.9 
Northwest Atlantic Anthozoa Acanella arbuscula  10.5 -19.4 
Northwest Atlantic Anthozoa Keratoisis ornate    -19.7 
Northwest Atlantic Anthozoa Paragorgia arborea 11.3 -19.9 
eastern North Pacific Anthozoa Hormathiidae 14.0 -18.1 
eastern North Pacific Anthozoa Hormathiidae 15.3 -15.8 
eastern North Pacific Holothuroidea Parastichopus leukothele 13.5 -16.6 
eastern North Pacific Holothuroidea Pseudostichopus mollis 14.6 -17.6 
eastern North Pacific Holothuroidea Pseudostichopus mollis 15.5 -15.5 
eastern North Pacific Holothuroidea Scotoplanes sp. 13.2 -16.0 
eastern North Pacific Holothuroidea Scotoplanes sp. 14.2 -16.8 
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eastern North Pacific Holothuroidea Scotoplanes sp. 15.2 -17.6 
eastern North Pacific Gastropoda Neptunea sp. 15.5 -17.7 
eastern North Pacific Asteroidea Crossaster borealis 18.4 -15.9 
eastern North Pacific Asteroidea Luidia spp. 18.3 -17.4 
eastern North Pacific Malacostraca Chionoecetes tanneri 13.8 -19.5 
eastern North Pacific Malacostraca Chionoecetes tanneri 13.2 -19.7 
eastern North Pacific Malacostraca Euphausia pacifica 13.9 -20.3 
eastern North Pacific Malacostraca Euphausia pacifica 10.2 -20.8 
eastern North Pacific Polychaeta Onuphidae 16.2 -18.6 
eastern North Pacific Malacostraca Eualus biunguis 14.9 -18.0 
eastern North Pacific Malacostraca Eualus biunguis 15.2 -19.3 
eastern North Pacific Malacostraca Eualus macrophthalmus 15.8 -18.9 
eastern North Pacific Malacostraca Eualus macrophthalmus 14.5 -18.9 
central Mediterranean Demospongiae Pachastrella monilifera 7.4 -17.3 
central Mediterranean Demospongiae Poecillastra compressa 11.1 -18.6 
central Mediterranean Anthozoa Madrepora oculata 7.3 -20.7 
central Mediterranean Anthozoa Madrepora oculata 8.6 -20.6 
central Mediterranean Anthozoa Lophelia pertusa 8.0 -20.6 
central Mediterranean Anthozoa Lophelia pertusa 10.1 -19.1 
central Mediterranean Anthozoa Desmophyllum dianthus 8.8 -19.1 
central Mediterranean Anthozoa Leiopathes glaberrima 7.3 -19.4 
central Mediterranean Anthozoa Leiopathes glaberrima 8.2 -19.6 
central Mediterranean Anthozoa Leiopathes glaberrima 7.3 -20.2 
central Mediterranean Anthozoa Paramuricea cf. macrospina 9.7 -18.5 
central Mediterranean Bivalvia Asperarca nodulosa 6.7 -17.4 
central Mediterranean Bivalvia Delectopecten vitreus 8.0 -18.1 
central Mediterranean Polychaeta Serpula cf. vermicularis 6.5 -17.4 
central Mediterranean Polychaeta Eunice norvegica 10.2 -17.1 
central Mediterranean Polychaeta Eunice norvegica 10.1 -17.3 
central Mediterranean Polychaeta Eunice norvegica 10.7 -19.9 
central Mediterranean Malacostraca Platyscelidae sp. 5.8 -19.8 
central Mediterranean Malacostraca Phrosinidae sp. 6.6 -19.8 
central Mediterranean Malacostraca Euphausiidae sp. 7.1 -19.3 
central Mediterranean Malacostraca Rochinia rissoana 9.5 -17.8 
central Mediterranean Echinoidea Cidaris cidaris 9.3 -14.0 
central Mediterranean Asteroidea Ceramaster grenadensis 10.6 -15.8 
western 
Mediterranean  Malacostraca Aristeus antennatus 9.7 -15.3 

western 
Mediterranean  Malacostraca Aristeus antennatus 8.8 -15.5 

western 
Mediterranean  Malacostraca Acanthephyra eximia 8.4 -16.0 

western 
Mediterranean  Malacostraca Acanthephyra eximia 7.5 -16.2 

western 
Mediterranean  Malacostraca Acanthephyra pelagica 6.9 -17.4 
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western 
Mediterranean  Malacostraca Munida tenuimana 7.4 -15.6 

western 
Mediterranean  Malacostraca Munida tenuimana 6.9 -15.1 

western 
Mediterranean  Malacostraca Nematocarcinus Nexi exilis 7.2 -15.3 

western 
Mediterranean  Malacostraca Nephrops norvegicus 7.0 -16.1 

western 
Mediterranean  Malacostraca Plesionika acanthonotus 8.1 -15.0 

western 
Mediterranean  Malacostraca Plesionika martia 6.7 -16.2 

western 
Mediterranean  Malacostraca Pasiphaea multidentata 7.4 -16.4 

western 
Mediterranean  Malacostraca Pasiphaea multidentata 8.3 -16.4 

western 
Mediterranean  Malacostraca Pasiphaea multidentata 8.1 -16.9 

western 
Mediterranean  Malacostraca Pontophilus norvegicus 9.4 -13.5 

western 
Mediterranean  Malacostraca Pontophilus norvegicus 9.0 -13.8 

western 
Mediterranean  Malacostraca Polycheles typhlops 9.0 -15.9 

western 
Mediterranean  Malacostraca Sergia robusta 7.3 -19.8 

western 
Mediterranean  Malacostraca Sergia robusta 6.7 -19.6 

western 
Mediterranean  Malacostraca Sergia robusta 6.2 -18.2 

western 
Mediterranean  Malacostraca Stereomastis sculpta 9.6 -14.6 

western 
Mediterranean  Cephalopoda  Bathypolipus sponsalis 7.2 -16.2 

western 
Mediterranean  Cephalopoda  Heteroteuthis dispar 9.0 -17.4 

western 
Mediterranean  Cephalopoda  Histioteuthis reversa 8.2 -18.0 

western 
Mediterranean  Cephalopoda  Opisthoteuthis calypso 6.6 -17.1 

western 
Mediterranean  Malacostraca Aristeus antennatus 8.7 -15.9 

western 
Mediterranean  Malacostraca Aristeus antennatus 8.3 -14.3 

western 
Mediterranean  Malacostraca Aristeus antennatus 8.5 -13.8 

western 
Mediterranean  Malacostraca Acanthephyra eximia 8.1 -16.0 
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western 
Mediterranean  Malacostraca Acanthephyra eximia 6.9 -16.3 

western 
Mediterranean  Malacostraca Acanthephyra pelagica 6.7 -16.7 

western 
Mediterranean  Malacostraca Geryon longipes 9.5 -16.6 

western 
Mediterranean  Malacostraca Munida tenuimana 7.3 -14.3 

western 
Mediterranean  Malacostraca Munida tenuimana 7.5 -14.6 

western 
Mediterranean  Malacostraca Nematocarcinus Nexi exilis 7.7 -14.9 

western 
Mediterranean  Malacostraca Nephrops norvegicus 6.1 -16.6 

western 
Mediterranean  Malacostraca Plesionika acanthonotus 7.1 -15.8 

western 
Mediterranean  Malacostraca Plesionika martia 7.0 -15.9 

western 
Mediterranean  Malacostraca Pasiphaea multidentata 7.5 -16.6 

western 
Mediterranean  Malacostraca Pontophilus norvegicus 10.3 -13.8 

western 
Mediterranean  Malacostraca Pontophilus norvegicus 10.5 -12.8 

western 
Mediterranean  Malacostraca Polycheles typhlops 9.6 -15.7 

western 
Mediterranean  Malacostraca Sergia robusta 6.6 -18.2 

western 
Mediterranean  Malacostraca Sergia robusta 7.0 -17.0 

western 
Mediterranean  Malacostraca Stereomastis sculpta 9.2 -14.8 

western 
Mediterranean  Cephalopoda Heteroteuthis dispar 8.0 -16.7 

western 
Mediterranean  Cephalopoda Histioteuthis reversa 8.5 -18.3 

western 
Mediterranean  Cephalopoda Opisthoteuthis calypso 8.8 -16.4 

western 
Mediterranean Malacostraca Aristeus antennatus 9.5 -15.7 

western 
Mediterranean Malacostraca Pontophylus norvegicus 9.0 -14.9 

western 
Mediterranean Malacostraca Geryon longipes 9.1 -15.6 

western 
Mediterranean Malacostraca Paromola cuvieri 9.7 -14.9 

western 
Mediterranean Malacostraca Nephrops norvegicus 7.4 -16.9 
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western 
Mediterranean Malacostraca Polycheles typhlops 8.7 -15.8 

western 
Mediterranean Malacostraca Monodaeus couchii 7.6 -15.6 

western 
Mediterranean Malacostraca Pasiphaea multidentata 7.0 -18.4 

western 
Mediterranean Malacostraca Sergestes arcticus 6.7 -18.9 

western 
Mediterranean Malacostraca Sergia robusta 6.4 -18.2 

western 
Mediterranean Malacostraca Munida tenuimana 7.4 -15.0 

western 
Mediterranean Malacostraca Acantephyra eximia 8.2 -17.1 

western 
Mediterranean Malacostraca Plesionika acantonothus 7.0 -16.6 

western 
Mediterranean Malacostraca Plesionika martia 7.7 -16.9 

Northeast Atlantic Malacostraca Acanthephyra pelagica 8.5 -19.9 
Northeast Atlantic Malacostraca Chaceon affinis 10.3 -18.2 
Northeast Atlantic Malacostraca Gennadas elegans 7.8 -19.6 
Northeast Atlantic Malacostraca Gnatophausia zoea 8.1 -18.8 
Northeast Atlantic Malacostraca Meganyctiphanes norvegica 8.1 -20.8 
Northeast Atlantic Malacostraca Pagurus alatus 9.3 -20.5 
Northeast Atlantic Malacostraca Pasiphaea multidentata 9.6 -19.7 
Northeast Atlantic Malacostraca Pasiphaea sivado 9.3 -19.5 
Northeast Atlantic Malacostraca Phronima sedentaria 4.0 -20.5 
Northeast Atlantic Malacostraca Sergestes arcticus 8.2 -19.4 
Northeast Atlantic Malacostraca Sergia robusta 8.8 -19.8 
Northeast Atlantic Malacostraca Systellaspis debilis 7.8 -19.8 
Northwest Atlantic Anthozoa Anthomastus grandiflorus  11.2 -18.7 
Sea of Japan Bivalvia Robaia robai 8.2 -18.2 
Sea of Japan Bivalvia Robaia robai 8.0 -18.9 
Sea of Japan Bivalvia Megayoldia sp. 6.0 -18.1 
Sea of Japan Bivalvia Megayoldia sp. 6.6 -17.6 
Sea of Japan Bivalvia Megayoldia sp. 6.5 -18.0 
Sea of Japan Bivalvia Cardiomya beringensis 12.8 -20.0 
Sea of Japan Bivalvia Cardiomya beringensis 12.9 -19.8 
Sea of Japan Scaphopoda Fustiaria nipponica 9.3 -18.5 
Sea of Japan Malacostraca Chionoecetes japonicus 13.5 -19.9 
Sea of Japan Malacostraca Eualus biungus 11.5 -19.7 
Sea of Japan Crinoidea Heliometra glacialis 9.6 -22.3 
Sea of Japan Ophiuroidea Ophiura leptoctenia 9.1 -21.1 
Sea of Japan Asteroidea Ctenodiscus crispatus 12.6 -16.7 
Sea of Japan Asteroidea Ctenodiscus crispatus 13.6 -17.4 
Sea of Japan Asteroidea Ctenodiscus crispatus 15.5 -16.1 

 


