
Stable Nitrogen Isotope Analysis. Samples of phytoplankton (seston), zooplankton, crabs, 

fishes and seabirds were first homogenized by an analytical mill. The samples were then 

freeze-dried, and lipids were removed from all samples by methanol extraction for about 12 h 

to reduce variability due to isotopically lighter lipids. Before isotope analysis, the samples 

were dried at 80°C for about 4 h. Subsequently, about 0.5 mg samples were set in Sn capsules 

and combusted at 1000 to 1050°C. Nitrogen gas was then carried through the interface (ConFlo 

III, Finnigan MAT) and analyzed using a mass spectrometer (Thermo Delta plus, Finnigan 

MAT). Stable isotope values were expressed as: 

δ
15N = ( (15N / 14N sample / 

15N / 14N standard ) – 1 ) x 1000 (‰).     (1) 

The 15N / 14N standard values were based on atmospheric N2 (air). 

Trophic Level Calculation. Trophic levels of individual aquatic organisms can be calculated 

using the relationship given by Fisk et al. (1) and Muir et al. (2): 

TLconsumer = 2 + ( δ15Nconsumer – δ15Nzooplankton ) / 3.8,    (2) 

where δ15Nconsumer and δ15Nzooplankton are stable nitrogen isotope value of consumer and 

zooplankton; TLconsumer is the trophic level of consumers, and the TL of zooplankton was 

assumed to be 2. But for the calculation of trophic level in birds, the diet-tissue isotope 

fractionation factor is +2.4‰ and the equation should be modified to (1): 

TLbird = 3 + ( δ15Nbird – 2.4 – δ15Nzooplankton ) / 3.8,   (3) 

where TLbird is the trophic level of bird, and δ15Nbird is the stable Nitrogen isotope value of 

birds.  

 

 

Reference: 
(1) Fisk, A.T.; Hoboson, K.A.; Norstrom, R.J. Influence of chemical and biological factors on 



trophic transfer of persistent organic pollutants in the Northwater Polynya marine food web. 
Environ. Sci. Technol. 2001, 35, 732-738. 

(2) Muir, D.; Savinova, T.; Savinov, V.; Alexeeva, L.; Potelov, V.; Svetochev, V. 
Bioaccumulation of PCBs and chlorinated pesticides in seals fishes and invertebrates from 
the White Sea, Russia. Sci. Total Environ. 2003, 306, 111-131. 
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