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                    Abstract
Sediment trap deployments in the eastern Brans-field Basin (west Antarctic) show seasonal and inter-annual variability in particle fluxes, with most of total annual flux at mid-depth occurring during a short period. High seasonality in particle flux may be associated with biological processes (the timing of phytoplankton blooms) and physical factor (sea-ice cover). Inter-annual variability of particle flux may also reflect inter-annual variation of sea-ice cover related to the biological processes. Most notable is that year-round high particle flux is observed in sediment traps moored near the seabed, which is not unexpected, emphasizing the contribution of supplementary transport of lithogenic particles particularly during the unproductive season. In this case, particles in relatively rapid vertical transit, such as aggregates and fecal pellets, are presumably mixed with laterally-transported particles. The relationship between δ15N values and biogenic particle flux highlights the contribution of particles in lateral transit to the vertical setting particles downward to the near-bottom sediment trap. Mid-depth sediment trap shows clear seasonal δ15N variability, whereas the near-bottom sediment trap shows no distinct seasonal trend, indicating the contamination of low δ15N, fresh organic material by high δ15N, regenerated and more refractory material resuspended from shallow continental margin. However, judging from the flux-weight δ15N values between the mid-depth and near-bottom sediment traps, biogeochemical components contained in the horizontally delivered particles are not critical to prevent the surface-water condition preserved in those of downward sinking particles. Our results provide the convincing implications from the recovery of paleoclimatic information using sediment cores from the eastern Bransfield Basin (west Antarctic).



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Seasonal variations in the nitrogen isotopic composition of settling particles at station K2 in the western subarctic North Pacific
                                        
                                    

                                    
                                        Article
                                        
                                         18 July 2016
                                    

                                

                                Yoshihisa Mino, Chiho Sukigara, … Toshiro Saino

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        δ13C and δ15N Values of Sediment-trap Particles in the Japan and Yamato Basins and Comparison with the Core-top Values in the East/Japan Sea
                                        
                                    

                                    
                                        Article
                                        
                                         22 March 2018
                                    

                                

                                Boo-Keun Khim, Shigeyoshi Otosaka, … Shinichiro Noriki

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Comparison of sinking particles in the upper 200 m between subarctic station K2 and subtropical station S1 based on drifting sediment trap experiments
                                        
                                    

                                    
                                        Article
                                        
                                         26 March 2015
                                    

                                

                                Makio C. Honda, Hajime Kawakami, … Toshiro Saino

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Abelmann, A. and Gersonde, R., 1991, Biosiliceous particle flux in the Southern Ocean. Marine Chemistry, 35, 503–536.
Article 
    
                    Google Scholar 
                

	Altabet, M.A., 1988, Variations in nitrogen isotopic composition between sinking and suspended particles: Implications for nitrogen cycling and particle transformation in the open ocean. Deep-Sea Research, 35, 535–554.
Article 
    
                    Google Scholar 
                

	Altabet M.A., 1996, Nitrogen and carbon isotopic tracers of the source and transformation of particles in the deep-sea. In: Ittekot, V., Schäfer, P., Honjo, S., and Depetris, P.J. (eds.), Particle Flux in the Ocean. Wiley, London, p. 155–184.

                    Google Scholar 
                

	Altabet, M.A. and Francois, R., 1994, Sedimentary nitrogen isotopic ratio as a recorder for surface ocean nitrate utilization. Global Biogeochemical Cycles, 8, 103–116.
Article 
    
                    Google Scholar 
                

	Altabet, M.A. and Francois, R., 2001, Nitrogen isotope biogeochemistry of the Antarctic Polar Frontal Zone at 170°W. Deep-Sea Research II, 48, 4247–4273.
Article 
    
                    Google Scholar 
                

	Altabet, M.A. and McCarthy, J.J., 1985, Temporal and spatial variations in the natural abundance of 15N in PON from a warm-core ring. Deep-Sea Research, 32, 755–772.
Article 
    
                    Google Scholar 
                

	Altabet, M.A. and Small, L.F., 1990, Nitrogen isotopic ratios in fecal pellets produced by marine zooplankton. Geochimica et Cosmochimica Acta, 54, 155–163.
Article 
    
                    Google Scholar 
                

	Anadon, R., Alvarez-Marques, F., Fernandez, E., Varela, M., Zapata, M., Gasol, J.M., and Vaque, D., 2002, Vertical biogenic particle flux during Austral summer in the Antarctic Peninsula area. Deep-Sea Research II, 49, 883–901.
Article 
    
                    Google Scholar 
                

	Baldwin, R.J. and Smith, K.L., 2003, Temporal dynamics of particulate matter fluxes and sediment community response in Port Foster, Deception Island, Antarctica. Deep-Sea Research II, 50, 1707–1725.
Article 
    
                    Google Scholar 
                

	Bárcena, M.A., Gersonde, R., Ledesma, S., Fabrés, J., Calafat, A.M., Canals, M., Sierro, F.J., and Flores, J.A., 1998, Record of Holocene glacial oscillations in Bransfield Basin as revealed by siliceous microfossil assemblages. Antarctic Science, 10, 269–285.
Article 
    
                    Google Scholar 
                

	Bodungen, B.V., Fisher, G., Nöthig, E.M., and Wefer, G., 1987, Sedimentation of krill faeces during spring development of phytoplankton in Bransfield Strait, Antarctica. In: Degens, E.T., Izdar, E., and Honjo, S. (eds.), Particle Flux in the Ocean. Universitat Hamburg: Geology-Paleontology Institut, SCOPE/UNEP Sonderbd, 62, p. 243–257.

                    Google Scholar 
                

	Buesseler, K.O., 1991, Do upper-ocean sediment traps provide an accurate record of particle flux? Nature, 353, 420–423.
Article 
    
                    Google Scholar 
                

	Collier, R., Dymond, J., Honjo, S., Manganini, S., Francois, R., and Dunbar, R., 2000, The vertical flux of biogenic and lithogenic material in the Ross Sea: moored sediment trap observations 1996–1998. Deep-Sea Research II, 47, 3491–3520.
Article 
    
                    Google Scholar 
                

	DeMaster, D.J., 1981, The supply and accumulation of silica in the marine environment. Geochimica et Cosmochimica Acta, 45, 1715–1732.
Article 
    
                    Google Scholar 
                

	DeMaster, D.J., Nelson, T.B., Nittrouer, C.A., and Harden, S.L., 1987, Biogenic silica and organic carbon accumulation in modern Bransfield Strait sediments. Antarctic Journal of the United States, 22, 108–110.

                    Google Scholar 
                

	DeNiro, M.J. and Epstein, S., 1981. Influence of diet on the distribution of nitrogen isotopes in animals. Geochimica et Cosmochimica Acta, 45, 341–351.
Article 
    
                    Google Scholar 
                

	Ducklow, H.W., Erickson, M., Kelly, J., Montes-Hugo, M., Ribic, C.A., Smith, R.C., Stammerjohn, S.E., and Karl, D.M., 2008, Particle export from the upper ocean over the continental shelf of the west Antarctic Peninsula: A long-term record, 1992–2007. Deep-Sea Research II, 55, 2118–2131.
Article 
    
                    Google Scholar 
                

	Dunbar, R.B., Leventer, A.R., and Mucciarone, D.A., 1998, Water column sediment fluxes in the Ross Sea, Antarctica: atmospheric and sea ice forcing. Journal of Geophysical Research, 103, 30741–30759.
Article 
    
                    Google Scholar 
                

	Fabrés, J., Calafat, A., Canals, M., Bárcena, M.A., and Flores, J.A., 2000, Bransfield Basin fine-grained sediments: late-Holocene sedimentary processes and Antarctic oceanographic conditions. The Holocene, 10, 703–718.
Article 
    
                    Google Scholar 
                

	Fischer, G., Fütterer, D., Gersonde, R., Honjo, S., Ostermann, D., and Wefer, G., 1988, Seasonal variability of particle flux in the Weddell Sea and its relation to ice cover. Nature, 335, 426–428.
Article 
    
                    Google Scholar 
                

	Fischer, G., Ratmeyer, V., and Wefer, G., 2000, Organic carbon fluxes in the Atlantic and Southern Ocean: relationship to primary production compiled from satellite radiometer data. Deep-Sea Research II, 47, 1961–1997.
Article 
    
                    Google Scholar 
                

	Gersonde, R. and Wefer, G., 1987, Sedimentation of biogenic siliceous particles in Antarctic waters from the Atlantic sector. Marine Micropaleontology, 11, 311–332.
Article 
    
                    Google Scholar 
                

	Gracia, E., Canals, M., Farran, M., Sorribas, J., and Prieto, M.J., 1997, Central and Eastern Bransfield Basins (Antarctica) from high-resolution swath-bathymetry data. Antarctic Science, 9, 168–180.
Article 
    
                    Google Scholar 
                

	Harden, S.L., DeMaster, D.J., and Nittrouer, C.A., 1992, Developing sediment geochronologies for high-latitude continental shelf deposits: A radiochemical approach. Marine Geology, 103, 69–97.
Article 
    
                    Google Scholar 
                

	Heroy, D.C., Sjunneskog, C., and Anderson, J.B., 2008, Holocene climate change in the Bransfield Basin, Antarctic Peninsula: evidence from sediment and diatom analysis. Antarctic Science, 20, 69–87.
Article 
    
                    Google Scholar 
                

	Holm-Hansen, O. and Mitchell, B.G., 1991, Spatial and temporal distribution of phytoplankton and primary production in the western Bransfield Strait region. Deep-Sea Research, 38, 961–980.
Article 
    
                    Google Scholar 
                

	Holmes, E., Lavik, G., Fischer, G., Segl, M., Ruhland, G., and Wefer, G., 2002, Seasonal variability of δ15N in sinking particles in the Benguela upwelling region. Deep-Sea Research I, 49, 377–394.
Article 
    
                    Google Scholar 
                

	Honjo, S., Francois, R., Manganini, S., Dymond, J., and Collier, R., 2000, Particle fluxes to the interior of the Southern Ocean in the Western Pacific sector along 170°W. Deep-Sea Research, 47, 3521–3548.
Article 
    
                    Google Scholar 
                

	Jaeger, J.M., Nittrouer, C.A., DeMaster, D.J., Kelchner, C., and Dunbar, R.B., 1996, Lateral transport of settling particles in the Ross Sea and implications for the fate of biogenic material. Journal of Geophysical Research, 101, 18479–18488.
Article 
    
                    Google Scholar 
                

	Kang, J.S., Kang, S.H., Kim, D., and Kim, D., 2003, Planktonic centric diatom Minidiscus chilensis dominated sediment trap material in eastern Bransfield Strait, Antarctica. Marine Ecology Progress Series, 255, 93–99.
Article 
    
                    Google Scholar 
                

	Karl, D.M., Tilbrook, B.D., and Tien, G., 1991, Seasonal coupling of organic matter production and particle flux in the western Bransfield Strait, Antarctica. Deep-Sea Research, 38, 1097–1126.
Article 
    
                    Google Scholar 
                

	Khim, B.K., Yoon, H.I., Kang, C.Y., and Bahk, J.J., 2002, Unstable climate oscillations during the Late Holocene in the eastern Bransfield Basin, Antarctic Peninsula. Quaternary Research, 58, 234–245.
Article 
    
                    Google Scholar 
                

	Kim, D., Kim, D.Y., Park, J.S., and Kim, Y.J., 2005, Interannual variation of particle fluxes in the eastern Bransfield Strait, Antarctica: A response to the sea ice distribution. Deep-Sea Research I, 52, 2140–2155.
Article 
    
                    Google Scholar 
                

	Langone, L., Frignani, M., Ravaioli, M., and Bianchi, C., 2000, Particle fluxes and biogeochemical processes in an area influenced by seasonal retreat of the ice margin (northwestern Ross Sea, Antarctica). Journal of Marine Systems, 27, 221–234.
Article 
    
                    Google Scholar 
                

	Lourey, M.J., Trull, T.W., and Sigman, D.M., 2003, Sensitivity of δ15N of nitrate, surface suspended and deep sinking particulate nitrogen to seasonal nitrate depletion in the Southern Ocean. Global Biogeochemical Cycles, 17, doi:10.1029/2002GB001973.

                    Google Scholar 
                

	Minagawa, M. and Wada, E., 1984, Stepwise enrichment of 15N along food chains: Further evidence and the relation between δ15N and animal age. Geochimica et Cosmochimica Acta, 48, 1135–1140.
Article 
    
                    Google Scholar 
                

	Miyake, Y. and Wada, E., 1971, The isotope effect on the nitrogen in biochemical, oxidation-reduction reactions. Records of Oceanographic Works in Japan, 11, 1–6.

                    Google Scholar 
                

	Montoya, J.P. and MacCarthy, J.J., 1995. Isotopic fractionation during nitrate uptake by phytoplankton grown in continuous culture. Journal of Plankton Research, 17, 439–464.
Article 
    
                    Google Scholar 
                

	Palanques, A., Isla, E., Masqué, P., Puig, P., Sánchez-Cabeza, J.A., Gili, J.M., and Guillén, J., 2002, Downward particle fluxes and sediment accumulation rates in the western Bransfield Strait: Implications of lateral transport for carbon cycle studies in Antarctic marginal seas. Journal of Marine Research, 60, 347–365.
Article 
    
                    Google Scholar 
                

	Saino, T. and Hattori, A., 1987, Geographical variation of the water column distribution of suspended particulate organic nitrogen and its 15N natural abundance in the Pacific and its marginal seas. Deep-Sea Research, 34, 807–827.
Article 
    
                    Google Scholar 
                

	Sigman, D.M., Altabet, M.A., Francois, R., McCorkle, D.C., and Fischer, G., 1999, The δ15N of nitrate in the Southern Ocean: II. Consumption of nitrate in surface waters. Global Biogeochemical Cycles, 13, 1149–1166.
Article 
    
                    Google Scholar 
                

	Smith, W.O. and Nelson, D.M., 1986, The importance of ice edge phytoplankton blooms in the Southern Ocean. Bioscience, 36, 251–257.
Article 
    
                    Google Scholar 
                

	Stammerjohn, S.E., Martinson, D.G., Smith, R.C., and Iannuzzi, R.A., 2008, Sea ice in the Western Antarctic Peninsula region: spatio-temporal variability from ecological and climate change perspectives. Deep-Sea Research II, 55, 2041–2058.
Article 
    
                    Google Scholar 
                

	Treguer, P. and Jacques, G., 1992, Dynamics of nutrients and phytoplankton, and structure of food webs in the different sub-systems of the Antarctic Ocean. Polar Biology, 12, 149–162.
Article 
    
                    Google Scholar 
                

	Wada, E. and Hattori, A., 1978, Nitrogen isotope effects in the assimilation of inorganic nitrogenous compounds by marine diatoms. Geomicrobiology Journal, 1, 85–101.
Article 
    
                    Google Scholar 
                

	Wada, E, Terazaki, M., Kabaya, Y., and Nemoto, T., 1987, 15N and 13C abundances in the Antarctic Ocean with emphasis on the biogeochemical structure of the food web. Deep-Sea Research, 34, 829–841.
Article 
    
                    Google Scholar 
                

	Wefer, G. and Fischer, G., 1991, Annual primary production and export flux in the Southern Ocean from sediment trap data. Marine Chemistry, 35, 597–613.
Article 
    
                    Google Scholar 
                

	Wefer, G., Fisher, G., Fütterer, D., and Gersonde, R., 1988, Seasonal particle flux in the Bransfield Strait, Antarctica. Deep-Sea Research, 35, 891–898.
Article 
    
                    Google Scholar 
                

	Wefer, G., Fisher, G., Fütterer, D., Gersonde, R., Honjo, S., and Ostermann, D., 1990, Particle sedimentation and productivity in Antarctic waters of the Atlantic sector. In: Bleil, U. and Thiede, J. (eds.), Geological History of the Polar Oceans: Arctic Versus Antarctic. Kluwer Academic Publishers, Netherlands, p. 363–379.
Chapter 
    
                    Google Scholar 
                

	Wu, J., Calvert, S.E., and Wong, C.S., 1997, Nitrogen isotope variations in the subarctic northeast Pacific: relationships to nitrate utilization and trophic structure. Deep-Sea Research I, 44, 287–314.
Article 
    
                    Google Scholar 
                

	Zhou, M., Niiler, P.P., Zhu, Y., and Dorland, R.D., 2006, The western boundary current in the Bransfield Strait, Antarctica. Deep-Sea Research I, 53, 1244–1252.
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Oceanography, Pusan National University, Busan, 609-735, Republic of Korea
Boo-Keun Khim

	Department of Environmental Earth Systems Science, Stanford University, Stanford, 94305, USA
Robert Dunbar

	Ocean Science Research Department, Korea Institute of Ocean Science and Technology, Ansan, 426-744, Republic of Korea
Dongseon Kim


Authors	Boo-Keun KhimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Robert DunbarView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dongseon KimView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Boo-Keun Khim.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Khim, BK., Dunbar, R. & Kim, D. δ15N values of settling biogenic particles in the eastern Bransfield Basin (west Antarctic) and their records for the surface-water condition.
                    Geosci J 17, 255–265 (2013). https://doi.org/10.1007/s12303-013-0032-0
Download citation
	Received: 23 January 2013

	Accepted: 17 April 2013

	Published: 10 May 2013

	Issue Date: September 2013

	DOI: https://doi.org/10.1007/s12303-013-0032-0


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Key words
	nitrogen isotope
	sediment trap
	surface water
	Bransfield Basin
	Antarctic








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					107.20.76.243
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    