
Supplement of 
 

Historical black carbon deposition in the Canadian High Arctic:  
A 190-year long ice-core record from Devon Island 
 
Christian M. Zdanowicz et al. 
Correspondence to: Christian M. Zdanowicz (christian.zdanowicz@geo.uu.se) 

 

 
 
 
 

  



 

 
 
Figure S1: (a) Compared δ18O profiles in two shallow sections of the DV98.3 and DV99.1 cores from Devon ice cap, 
showing the attenuation of seasonal variations in the DV99.1 core relative to the DV98.3 core. (b) Overlaid histograms 
of δ18O values in the core sections shown in (a), with Gaussian models fitted to each. The mean δ18O in the DV99.1 
core is ~2 ‰ "warmer" than in the DV98.3 core, presumably owing to preferential wind scouring of winter snow 
layers.  
  



 
 
Figure S2: Histograms of rBC and microparticles measured in the DV99.1 core. Bold lines are composite histograms 
for the entire 190-year record. Note that in this figure, the microparticle data are shown in raw counts per seconds 
(cps).  
 

 
  



 
 

 
 

Figure S3: Variations of δ18O and rBC concentration measured in the uppermost 8 m (ice-equivalent) of the DV99.1 
core. Some of the most outstanding peaks in rBC concentrations are highlighted by grey shading.  
 
  



 
 
Figure S4: Scatter plot of median rBC or EC concentrations in firn and glacial ice vs. mean snow accumulation rates 
over the period ~1960-1990 at the Arctic sites shown on Fig. 5. Data sources for rBC and EC: McConnell et al., 
(2007), Koch et al. (2011), Zennaro et al. (2014), Ruppel et al. (2014) and Sigl et al. (2015). Data sources for snow 
accumulation rates: Banta and McConnell (2007) and Bales et al. (2009).  
 
 
  



References  
 

Banta, J.R. and McConnell, J.R.: Annual accumulation over recent centuries at four sites in central Greenland,  

 J. Geophys. Res., 112, D10114, doi:10.1029/2006JD007887, 2007. 

Bales, R.C., Guo,Q., Shen, D., McConnell, J.R., Du,G., Burkhart, J.F., Spikes, V.B., Hanna, E. and Cappelen, J.: 

Annual accumulation for Greenland updated using ice core data developed during 2000–2006 and analysis of 

daily coastal meteorological data, J. Geophys. Res., 114, D06116, doi:10.1029/2008JD011208, 2009. 

Koch, K., Bauer, S.E., Del Genio, A., Faluvegi, G., McConnell, J.R., Menon, S., Miller, R.L., Rind, D., Ruedy, R., 

Schmidt, G.A. and Shindell, D.: Coupled aerosol-chemistry–climate twentieth-century transient model 

investigation: Trends in short-lived species and climate responses, J. Clim., 24, 2693–2714, doi: 

10.1175/2011JCLI3582.1, 2011. 

McConnell, J. R., Edwards, R., Kok, G. L., Flanner, M. G., Zender, C. S., Saltzman, E. S., Banta, J. R., Pasteris, D. 

R., Carter, M. M., and Kahl, J.D.: 20th-century industrial black carbon emissions altered Arctic climate forcing. 

Science, 317, 1381–1384, doi:10.1126/science.1144856, 2007. 

Ruppel, M.M., Isaksson, I., Ström, J., Beaudon, E., Svensson, J., Pedersen, C.A. and Korhola, A.: Increase in elemental 

carbon values between 1970 and 2004 observed in a 300-year ice core from Holtedahlfonna (Svalbard), Atmos. 

 Chem. Phys., 14, 11,447–11,460, doi:10.5194/acp-14-11447-2014, 2014. 

Sigl, M., Winstrup, M., McConnell, J.R., Welten, K.C., Plunkett, G., Ludlow, F., Büntgen, U., Caffee, M., Chellman, 

N., Dahl-Jensen, D., Kipfstuhl, S., Kostick, C., Maselli, O.J., Mekhaldi, F., Mulvaney, R., Muscheler, R., Pasteris, 

D.R., Pilcher, J.R., Salzer, M., Schüpbach, S., Steffensen, J.P., Vinther, B.M. and Woodruff, T.E.:Timing and 

climate forcing of volcanic eruptions for the past 2,500 years, Nature 523, 543–549, doi:10.1038/nature14565, 

2015. 

Zennaro, P., Kehrwald, N., McConnell, J.R., Schüpbach, S., Maselli, O.J., Marlon, J., Vallelonga, P., Leuenberger, 

D., Zangrando, R., Spolaor, A., Borrotti, M., Barbaro, E., Gambaro, A. and Barbante, C.: Fire in ice: two millennia 

of boreal forest fire history from the Greenland NEEM ice core, Clim. Past, 10, 1905–1924, 10.5194/cp-10-1905-

2014, 2014. 

 


	Historical black carbon deposition in the Canadian High Arctic:
	A 190-year long ice-core record from Devon Island

