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In the Labrador Sea, hydrographic and biogeochemical conditions are sensitive to climate variability. 

Accelerated warming and melting of sea ice today reduce the seasonal sea ice cover and increase primary 

productivity (Chan et al., 2017). The amount of productivity is closely coupled to nitrate and dissolved 

silicic acid (dSi) delivery to the area (Harrison et al., 2013). High nitrate, compared to dSi, is delivered 

from the North Atlantic via the Irminger Sea, while Pacific waters delivered via the Canadian 

Archipelago are higher in dSi than nitrate (Torres-Valdés et al., 2013) and have distinctively heavier 

isotope signatures (Giesbrecht et al., 2022). 

 To investigate how primary productivity was influenced during the Holocene, we 

analyzed nitrogen isotopes (15N) of sediments and silicon isotope (30Si) compositions of diatoms. 

Based on an extensive data set from surface sediments of the entire Labrador Sea record, influences of 

the water mass signatures or nutrient utilization on the recorded isotope composition were studied. The 

15N signatures closely mirror the water column signal, as nitrate utilization is complete, suggesting that 

sediments can be used to trace changes in the source signature of nitrate and the admixture of the source 

waters. Additionally, two downcore records were studied, from the NE Labrador Sea, in the pathway of 

Atlantic waters, and from the NW Labrador Sea, where Pacific and Atlantic waters are mixed. These 

records indicate similar 15N values of 7‰ before 7 kyr BP, followed by a decrease to 4.5‰ in the NE 

and a much slighter decrease to 6.5‰ in the NW over the mid and late Holocene. The 30Si values of 

diatoms (30Sidiatom) are only available from surface sediments of the Labrador Shelf and a core from the 

NW Labrador Shelf. Here, dSi is also nearly entirely used by summer (>90%), reflecting the differences 

in the 30Si of source waters. Our downcore record from the NE Labrador Shelf indicates a decrease of 

30Sidiatom that reflects either an increase of light Atlantic-derived waters or a lighter Pacific-derived 

source.  
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