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                    Abstract
The distribution and diversity of copepods of the genus Calanus were investigated in Hornsund Fjord (on the southwest coast of Spitsbergen) in summer 2001. The Bhattacharya method was used to sort individuals by species based on their prosome length. The established prosome length boundary values for the Calanus copepodid stages coincided with those defined for the Calanus species from Kongsfjorden (on the northwest coast of Spitsbergen). The predominant species in the main and inner fjord basins was Calanus glacialis, whereas Calanus finmarchicus was the prevailing species outside Hornsund. Younger copepodid stages (CI–CIII) of both species concentrated in the surface water layers (0–50∼70 m), while older copepodids (CIV–CVI females) that were ready for wintering stayed in deep layers (50∼70 m to bottom). Calanus hyperboreus was present in low numbers, predominantly as CIV, and in Hornsund deep water layers. The distribution and diversity of Calanus species complied with the notion that the marine fauna in Hornsund is of a more Arctic character than in Kongsfjorden, a fjord 260 km to the north on the west coast of Spitsbergen.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Changes in the population structure of Calanus sinicus during summer-autumn in the southern Yellow Sea
                                        
                                    

                                    
                                        Article
                                        
                                         03 August 2019
                                    

                                

                                Yongqiang Shi, Song Sun, … Peng Ji

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        High abundances of small copepods early developmental stages and nauplii strengthen the perception of a non-dormant Arctic winter
                                        
                                    

                                    
                                        Article
                                         Open access
                                         15 February 2022
                                    

                                

                                Coralie Barth-Jensen, Malin Daase, … Camilla Svensen

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Accelerated recruitment of copepod Calanus hyperboreus in pelagic slope waters of the western Arctic Ocean
                                        
                                    

                                    
                                        Article
                                        
                                         10 May 2018
                                    

                                

                                Zhiqiang Xu, Guangtao Zhang & Song Sun

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Aksnes L, Blindheim J (1996) Circulation patterns in the north Atlantic and possible impact on population dynamics of Calanus finmarchicus. Ophelia 44:7–28

                    Google Scholar 
                

	Arashkevich E, Wassmann P, Pasternak A, Wexels Riser Ch (2002) Seasonal and spatial changes in biomass, structure and development progress of the zooplankton community in the Barents Sea. J Mar Syst 38:125–145
Article 
    
                    Google Scholar 
                

	Arnkvaern G, Daase M, Eiane K (2005) Dynamics of coexisting Calanus finmarchicus, Calanus glacialis and Calanus hyperboreus populations in a high-Arctic fjord. Polar Biol 28:528–538
Article 
    
                    Google Scholar 
                

	Auel H, Hagen W (2002) Mesozooplankton community structure, abundance and biomass in the central Arctic Ocean. Mar Biol 140:1013–1021
Article 
    
                    Google Scholar 
                

	Basedow SL, Eiane K, Tverberg V, Spindler M (2004) Advection of zooplankton in an Arctic fjord (Kongsfjorden, Svalbard). Estuar Coast Shelf Sci 60:113–124
Article 
    
                    Google Scholar 
                

	Brodskii KA, Vyshkvartseva NV, Kos MS, Markhatseva EL (1983) Copepods (Copepoda: Calanoida) of the seas of the USSR and adjacent waters. Vol. 1. Keys to the fauna of the USSR No 135, pp 358, in russian

	Clarke KR, Warwick RM (2001) Change in marine communities: an approach to statistical analysis and interpretation. Plymouth Marine Laboratory, Plymouth, pp, 144 

                    Google Scholar 
                

	Conover R J (1988) Comparative life histories in the genera Calanus and Neocalanus in high latitudes of the northern hemisphere. Hydrobiologia 167/168:127–142
Article 
    
                    Google Scholar 
                

	Conover RJ, Huntley M (1991) Copepods in ice covered seas: distribution, adaptations to seasonally limited food, metabolism, growth patterns and life cycle strategies in polar seas. J Mar Syst 2:1–41
Article 
    
                    Google Scholar 
                

	Corkett CJ, McLaren IA (1978) The biology of Pseudocalanus. Adv Mar Biol 15:1–231
Article 
    
                    Google Scholar 
                

	Cottier FR, Tverberg V, Inall ME, Svendsen H, Nilsen F, Griffiths C (2005) Water mass modification in an Arctic fjord through cross-shelf exchange: the seasonal hydrography of Kongsfjord, Svalbard. J Geophys Res 110:C12005, doi:10.1029/2004JC002757
                        
Article 
    
                    Google Scholar 
                

	Diel S (1991) On the life history of dominant copepod species (Calanus finmarchicus, C. glacialis, C. hyperboreus, Metridia longa) in the Fram Strait. Rep Polar Res 88:1–113

                    Google Scholar 
                

	Eilertsen HC, Tande KS, Taasen JP (1989) Vertical distributions of primary production and grazing by Calanus glacialis Jaschnov and C. hyperboreus Krøyer in Arctic Waters (Barents Sea). Polar Biol 9:253–260
Article 
    
                    Google Scholar 
                

	Falk-Petersen S, Dahl TM, Scott CL, Sargent JR, Gulliksen B, Kwasniewski S, Hop H, Millar RM (2002) Lipid biomarkers and trophic linkages between ctenophores and copepods in Svalbard waters. Mar Ecol Prog Ser 227:187–194
Article 
    CAS 
    
                    Google Scholar 
                

	Falk-Petersen S, Haug T, Nilssen KT, Wold A, Dahl TM (2004) Lipids and trophic linkages in harp seal (Phoca groenlandica) from the Eastern Barents Sea. Polar Res 23:43–50
Article 
    
                    Google Scholar 
                

	Falk-Petersen S, Timofeev S, Pavlov V, Sargent JR (2007) Climate variability and possible effects on arctic food chains: the role of Calanus. pp 147–166. In: Ørbæk JB, Kallenborn R, Tombre I, Nøst Hegseth E, Falk-Petersen S, Hoel AH (Eds) Arctic-alpine ecosystems and people in a changing environment. Part 2. Environmental challenges in Arctic-alpine regions. Springer, Berlin, Heilderberg, pp, 433

	Field JG, Clarke KR, Warwick RM (1982) A practical strategy for analyzing multispecies distribution patterns. Mar Ecol Prog Ser 8:37–52
Article 
    
                    Google Scholar 
                

	Fleminger A, Hulseman K (1977) Geographical range and taxonomic divergence in North Atlantic Calanus (C. helgolandicus, C. finmarchicus and C. glacialis). Mar Biol 40:233–248
Article 
    
                    Google Scholar 
                

	Fortier M, Fortier L, Hattori H, Saito H, Legendre L (2001) Visual predators and the diel vertical migration of copepods under Arctic sea ice during the midnight sun. J Plankton Res 23(11):1263–1278
Article 
    
                    Google Scholar 
                

	Frost BW (1974) Calanus marshallae, a new species of Calanoid copepod closely allied to the sibling species C. finmarchicus and C. glacialis. Mar Biol 26:77–99
Article 
    
                    Google Scholar 
                

	Gaard E (2000) Seasonal abundance and development of Calanus finmarchicus in relation to phytoplankton and hydrography on the Faroe Shelf. ICES J Mar Sci 57:1605–1611
Article 
    
                    Google Scholar 
                

	Gislason A, Astthorsson OS (1998) Seasonal variations in biomass, abundance and composition of zooplankton in the subarctic waters north of Iceland. Polar Biol 20:85–94
Article 
    
                    Google Scholar 
                

	Gislason A, Astthorsson OS, Petursdottir H, Gudfinnsson H, Bodvarsdottir AR (2000) Life cycle of Calanus finmarchicus south of Iceland in relation to hydrography and chlorophyll a. ICES J Mar Sci 57:1619–1627
Article 
    
                    Google Scholar 
                

	Grainger EH (1961) The copepod Calanus glacialis Jashnov and Calanus finmarchicus (Gunnerus) in Canadian arctic-subarctic waters. J Fish Res Board Can 18:663–678

                    Google Scholar 
                

	Grainger EH (1963) Copepods of the genus Calanus as indicators of eastern Canadian waters. In: Dunbar M (ed) Marine distribution. University of Toronto Press, Toronto pp 68–94

                    Google Scholar 
                

	Hanski I, Gilpin M (1996) Metapopulation dynamics, ecology, genetics and evolution. Academic Press, New York

                    Google Scholar 
                

	Harris R, Wiebe L, Lenz L, Skjoldal H, Huntley M (2000) ICES zooplankton methodology manual. Academic Press, London

                    Google Scholar 
                

	Hirche HJ (1997) Life cycle of the copepod Calanus hyperboreus in the Greenland Sea. Mar Biol 128:607–618
Article 
    
                    Google Scholar 
                

	Hirche HJ, Kwasniewski S (1997) Distribution, reproduction and development of Calanus species in the Northeast Water in relation to environmental conditions. J Mar Syst 10:299–317
Article 
    
                    Google Scholar 
                

	Hirche HJ, Mumm N (1992) Distribution of dominant copepods in the Nansen Basin, Arctic Ocean, in summer. Deep Sea Res 39:485–505
Article 
    
                    Google Scholar 
                

	Hirche HJ, Baumann MEM, Kattner G, Gradinger R (1991) Plankton distribution and the impact of copepod grazing on primary production in Fram Strait, Greenland Sea. J Mar Syst 2:477–494
Article 
    
                    Google Scholar 
                

	Hirche HJ, Hagen W, Mumm N, Richter C (1994) The Northeast Water Polynya, Greenland Sea III. Meso and macrozooplankton distribution and production of dominant herbivorous copepods during spring. Polar Biol 14:491–503
Article 
    
                    Google Scholar 
                

	Hop H, Pearson T, Hegseth EN, Kovacs KM, Wiencke C, Kwasniewski S, Mehlum F, Gulliksen B, Włodarska-Kowalczuk M, Lydersen C, Weslawski JM, Cochrane S, Gabrielsen GW, Leakey R, Lonne OJ, Zajaczkowski M, Falk-Petersen S, Kendall M, Wangberg SA, Bischof K, Voronkov AY, Kovaltchouk NA, Wiktor J, Poltermann M, di Prisco G, Papucci C, Gerland S (2002) The marine ecosystem of Kongsfjorden, Svalbard. Polar Res 21:167–208
Article 
    
                    Google Scholar 
                

	Hop H, Falk-Petersen S, Svendsen H, Kwasniewski S, Pavlov V, Pavlova O, Soreide J (2006) Physical and biological characteristics of the pelagic system across Fram Strait to Kongsfjorden. Prog Oceanogr 71:182–231
Article 
    
                    Google Scholar 
                

	Hopkins TS (1991) The GIN Sea: a synthesis of its physical oceanography and literature review 1972–1985. Earth Sci Rev 30:175–318
Article 
    
                    Google Scholar 
                

	Jaschnov WA (1955) Morphology, distribution and systematics of Calanus finmarchicus s. l. Zoologicheskii Zhurnal 34:1210–1223, in russian

                    Google Scholar 
                

	Jaschnov WA (1970) Distribution of Calanus species in the seas of the Northern Hemisphere. Int Revue Ges Hydrobiol 55:197–212
Article 
    
                    Google Scholar 
                

	Karnovsky NJ, Weslawski JM, Kwasniewski S, Walkusz W, Beszczynska-Moeller A (2003) Foraging behavior of little auks in heterogeneous environment. Mar Ecol Prog Ser 253:289–303
Article 
    
                    Google Scholar 
                

	Kosobokova KN (1999) The reproductive cycle and life history of the Arctic copepod Calanus glacialis in the White Sea. Polar Biol 22:254–263
Article 
    
                    Google Scholar 
                

	Koszteyn J, Kwasniewski S (1989) Comparison of fjord and shelf mesozooplankton communities of the southern Spitsbergen region. Rapp P-v Reun Cons Int Explor Mer 188:164–169

                    Google Scholar 
                

	Krebs CJ (1994) Ecology: the experimental analysis of distribution and abundance. Harper Collins, New York

                    Google Scholar 
                

	Kwasniewski S (1990) A note of the zooplankton of the Hornsund fjord and its seasonal changes. Oceanografia 12, Gdansk University, Gdansk, pp, 7–27

	Kwasniewski S, Hop H, Falk-Petersen S, Pedersen G (2003) Distribution of Calanus species in Kongsfjorden, a glacial fjord in Svalbard. J Plankton Res 25:1–20
Article 
    CAS 
    
                    Google Scholar 
                

	Lee RF, Hirota J (1973) Wax esters in tropical zooplankton and nekton and the geographical distribution of wax esters in marine copepods. Limnol Oceanogr 18:227–239
Article 
    CAS 
    
                    Google Scholar 
                

	Madsen SD, Nielsen TG, Hansen BW (2001) Annual population and production by Calanus finmarchicus, C. glacialis and C. hyperboreus in Disko Bay, western Greenland. Mar Biol 139:75–93
Article 
    
                    Google Scholar 
                

	Marshall SM, Orr AP (1972) The biology of a marine copepod. Springer, Berlin, Reprint

                    Google Scholar 
                

	Mumm N, Auel H, Hanssen H, Hagen W, Richter C, Hirche HJ (1998) Breaking the ice: large-scale distribution of mesozooplankton after a decade of Arctic and transpolar cruises. Polar Biol 20:189–197
Article 
    
                    Google Scholar 
                

	Piechura J, Beszczyńska-Moller A, Osiński R (2001) Volume, heat and salt transport by the West Spitsbergen current. Polar Res 20:233–240
Article 
    
                    Google Scholar 
                

	Planque B, Batten SD (2000) Calanus finmarchicus in the North Atlantic: the year of Calanus in the context of interdecadal change. ICES J Mar Sci 57:1528–1535
Article 
    
                    Google Scholar 
                

	Richter C (1994) Regional and seasonal variability in the vertical distribution of mesozooplankton in the Greenland Sea. Rep Polar Res 154:1–90

                    Google Scholar 
                

	Saloranta T, Svendsen H (2001) Across the Arctic front west of Spitsbergen: high resolution CTD sections from 1998–2000. Polar Res 20:177–184
Article 
    
                    Google Scholar 
                

	Scott C, Kwasniewski S, Falk-Petersen S, Sargent J R (2000) Lipids and life strategies of Calanus finmarchicus, Calanus glacialis and Calanus hyperboreus in late autumn, Kongsfjorden, Svalbard. Polar Biol 23:510–516
Article 
    
                    Google Scholar 
                

	Scott CL, Kwasniewski S, Falk-Petersen S, Sargent JR (2002) Species differences, origins and functions of fatty alcohols and fatty acids in the wax esters and phospholipids of Calanus hyperboreus, C. glacialis and C. finmarchicus from Arctic waters. Mar Ecol Prog Ser 235:127–134
Article 
    CAS 
    
                    Google Scholar 
                

	Shuvalov VS (1966) Zooplankton of the Storfjordrenna. Rep Fish Res North Basin 7:84–95, in russian

                    Google Scholar 
                

	Skreslet S, Olsen K, Mohus A, Tande KS (2000) Stage-specific habitats of Calanus finmarchicus and Calanus helgolandicus in a stratified Norwegian fjord. ICES J Mar Sci 57:1656–1663
Article 
    
                    Google Scholar 
                

	Smith SL (1988) Copepods in Fram strait in summer: distribution, feeding and metabolism. J Mar Res 46:145–181

                    Google Scholar 
                

	Smith SL, Smith WO, Codispoti LA, Wilson DL (1985) Biological observations in the marginal ice zone of the East Greenland Sea. J Mar Res 43:693–717
Article 
    
                    Google Scholar 
                

	Sokal RR, Rohlf FJ (1981) Biometry, 2nd edn. W. H. Freeman and Co., New York, pp, 860

                    Google Scholar 
                

	Sparre P, Ursin E, Venema SC (1989) Introduction to tropical fish stock assessment, part 1: manual. FAO Fisheries Technical Paper 306/1

	Stott PG (1936) The marine foods of birds in an inland fjord region in the West Spitsbergen. Part 1. Plankton and in shore benthos. J Anim Ecol 5:356–369
Article 
    
                    Google Scholar 
                

	Svendsen H, Beszczynska-Moller A, Hagen JO, Lefauconnier B, Tverberg V, Gerland S, Orbaek JB, Bischof K, Papucci C, Zajaczkowski M, Azzolini R, Bruland O, Wiencke Ch, Winther JG, Dallmann W (2002) The physical environment of Kongsfjorden-Krossfjorden, an Arctic fjord system in Svalbard. Polar Res 21:133–166
Article 
    
                    Google Scholar 
                

	Swerpel S (1985) The Hornsund Fiord: water masses. Pol Polar Res 6:475–496

                    Google Scholar 
                

	Swerpel S, Weslawski JM (1992) An outlook on the sea currents problem in Svalbard Waters. Landscape, life world and man in high arctic. Warsaw, pp 69–73

	Sywula T, Glazewska I, Koszteyn J, Kwasniewski S, Sell J (1993) An analysis of the population structure of Calanus cf. finmarchicus (Copepoda) from the Hornsund fiord region, Spitsbergen. Var Evol 2/3:113–119

                    Google Scholar 
                

	Tande K (1982) Ecological investigations on the zooplankton community of Balsfjorden, Northern Norway: generation cycles and variations in body weight and body content of carbon and nitrogen related to overwintering and reproduction in the copepod Calanus finmarchicus (Gunnerus). J Exp Mar Biol Ecol 62:129–142
Article 
    
                    Google Scholar 
                

	Tande KS (1991) Calanus in North Norwegian fjords and in the Barents Sea. Pol Res 10:389–407
Article 
    
                    Google Scholar 
                

	Thibault D, Head EJ, Wheeler PA (1999) Mesozooplankton in the Arctic Ocean in summer. Deep Sea Res 1 46:1391–1415
Article 
    
                    Google Scholar 
                

	Unstad K, Tande KS (1991) Depth distribution of Calanus finmarchicus and C. glacialis in relation to environmental conditions in the Barents Sea. Polar Res 10:409–420
Article 
    
                    Google Scholar 
                

	Vinogradov ME (1997) Some problems of vertical distribution of meso- and macroplankton in the ocean. Adv Mar Biol 32:1–92
Article 
    
                    Google Scholar 
                

	Walkusz W, Kwasniewski S, Falk-Petersen S, Hop H, Tverberg V, Wieczorek P, Weslawski JM (2008) Seasonal and spatial changes in the zooplankton community in Kongsfjorden, Svalbard. Polar Res (in press)

	Warwick RM, Emblow C, Feral JP, Hummel H, Van Avesaath P, Heip C (2003) European marine biodiversity research sites. Report of the European Concerted Action: BIOMARE. NIOO-CEME, Yerseke, The Netherlands, pp 136

	Weslawski JM (1993) The sensitivity of Svalbard’s marine ecosystem towards climatic change. Dissertations and monographs, Institute of Oceanology, Sopot, pp, 114 (in Polish)

	Weslawski JM, Kwasniewski S (1990) The consequences of climatic fluctuations for the food web in Svalbard coastal waters. In: Barnes M, Gibson RN (eds) Proc. 24th Europ Mar Biol Symp. Aberdeen University Press, pp 281–295

	Weslawski JM, Jankowski A, Kwasniewski S, Swerpel S, Ryg M (1991) Summer hydrology and zooplankton in two Svalbard fiords. Pol Polar Res 12:445–460

                    Google Scholar 
                

	Weslawski JM, Koszteyn J, Kwasniewski S, Stempniewicz L, Malinga M (1999) Summer food resources of the little auk, Alle alle (L.) in the European Arctic seas. Pol Polar Res 20:387–403

                    Google Scholar 
                

	Wiborg KF (1955) Zooplankton in relation to hydrography in the Norwegian Sea. Fisk Dir Skr Ser Havunders 11:1–66

                    Google Scholar 
                

	Willis KJ, Cottier F, Kwasniewski S, Wold A, Falk-Petersen S (2006) The influence of advection on zooplankton community composition in an Arctic fjord (Kongsfjorden, Svalbard). J Mar Syst 61:39–54
Article 
    
                    Google Scholar 
                

	Wlodarska-Kowalczuk M, Weslawski JM, Kotwicki L (1998) Spitsbergen glacial bays macrobenthos: a comparative study. Polar Biol 20:66–73
Article 
    
                    Google Scholar 
                

	Wojczulanis K, Jakubas D, Walkusz W, Wennerberg L (2006) Differences in food delivered to chicks by males and females of Little auks (Alle Alle) on South Spitsbergen. J Ornithol 147:543–548
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Institute of Oceanology, Polish Academy of Sciences (IO PAS), Powstancow Warszawy 55, 81-712, Sopot, Poland
Agata Weydmann & Slawek Kwasniewski


Authors	Agata WeydmannView author publications
You can also search for this author in
                        PubMed Google Scholar



	Slawek KwasniewskiView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Agata Weydmann.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Weydmann, A., Kwasniewski, S. Distribution of Calanus populations in a glaciated fjord in the Arctic (Hornsund, Spitsbergen)—the interplay between biological and physical factors.
                    Polar Biol 31, 1023–1035 (2008). https://doi.org/10.1007/s00300-008-0441-0
Download citation
	Received: 21 May 2007

	Revised: 31 January 2008

	Accepted: 10 March 2008

	Published: 28 March 2008

	Issue Date: August 2008

	DOI: https://doi.org/10.1007/s00300-008-0441-0


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
                        


Keywords
	
                Calanus
              
	Distribution
	Fjord
	Arctic








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.239.227.49
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    