
Assimilation of Carbon and Nitrogen Isotopes in a Common Arctic Nearshore Fish

ÅClimate change and anthropogenic activities 
expected to change food web structures
ÅStable Isotope Analysis offers insight to trophic 
relationships and pathways
ÅLab- based experiments needed to determine 
appropriate parameters
ÅTissue Turnover Rates: temporal trophic shifts
ÅTrophic Discrimination Factors: sources and 

trophic levels
ÅMore experiments needed for accurate 
representation of trophodynamics
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Experimental Design

Å78 juvenile Arctic sculpin collected in Barrow, AK 
ÅKept at 8ÁC in laboratory
ÅAll fed ground krill ad libitum during 30d acclimation
ÅHalf continued on krill diet (ŭ13C, ŭ15N = - 23.7, 5.2); 

half switched to fish diet (ŭ13C, ŭ15N = - 21.7, 15.4)
Å5 fish from each treatment sacrificed at 0, 2, 5, 10, 20, 
40, 80, 147 days after diet switch

Why Arctic Sculpin?

Results: Exponential Growth Models

Take- Home Messages

ÅArctic sculpin could become a valuable 
biomonitor for changing trophodynamics 
with non- lethal sampling

ÅTrophic discrimination factors can be highly 
variable: we need more experiments!
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ÅUbiquitous and abundant, high site- fidelity, 
opportunistic feeders
ÅIsotopes represent prey availability in the sampled 
habitat çpotential utility as a biomonitor
ÅSculpin may become important prey if Arctic cod 
decline

Åŭ15<Òô¾ØÅÁôąô{yô0o¨nôeog«Óô½Ø¾¿ôąô{yô9§owwôeog«ôçlarge 
difference in dietary lipid content
Åŭ13'Òô½ØÃÄôąôçnot affected by diet

ÅVery different from most commonly cited TDFs ç
major implications for interpretation of isotope data

ÅLipid content of available dietary sources could help 
choose the best TDFs (Krill diet = 6%, Fish diet = 24% 
lipid)

ÅKrill Diet has best fitting trophic pathway
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Figure 1. Exponential isotope incorporation models. Sculpin on Krill diet did 
not switch diets on day 0 so isotopic turnover rates were not calculated. 
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Figure 2.Isotope ratios of common fish and plankton in the Arctic 
nearshore and basal resources (McTigue& Dunton 2014). Colored 
prisms represent isotopic space when different TDFs are applied.  

Åŭ15N: Fin (56 days), Liver (58 days), Muscle (122 days)
Åŭ13C: Poor model fits prevent determination of TTRs

ÅUse Arctic sculpin tissue- specific isotopes to identify 
temporal trophic changes 
ÅNot necessary to sample Fin and Liver - Great news!

ÅLipid in Liver causes issues

ÅNon- lethal sampling of Muscle and Fin
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Results: Tissue Turnover Rates (TTR) on Fish Diet

Results: Trophic Discrimination Factors (TDF)

Results: Trophic Pathways
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