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Abstract:
Geophys ica l survey ing of  the  Arc t i c w i l l become increas ing ly impor tant for  fu ture  p rospect ing and moni tor ing  o f  the  

te r res t r ia l pa r t s  and  ad jacent a reas in  th i s hemisphere .  Se i smic data  acqu i red on f loa t ing ice are  hampered wi th  

ex tens ive no ise due  to  i ce v ib ra t ions re la ted to  h igh ly d i spers i ve  i ce f lexura l waves genera ted by  the  se i smic source .  

Severa l exper iments have been conducted on f loa t ing ice in  van  Mi jen f jo rden in  Sva lbard  in  the  Norweg ian Arc t i c to  

spec i f i ca l l y ana lyse the  ex tent o f  f l exura l waves recorded us ing var ious se i smic rece ive r s and  sources  dep loyed both on 

top  o f  i ce ,  in  the  wate r  be low and a t the  seabed .

A l so ,  se i smic exper iments on  i ce on  sha l low wate r  show prominent gu ided wave modes of ten re fe r red to  as Scho l te

waves propagat ing a long the  seabed .  In  th i s case  both f lexura l and  Scho l te waves in te r fe re and  make  a  compl i ca ted

pat te rn  o f  coherent no ise .  On sha l low wate r  the  pos i t ion ing  and  type of  the  se i smic source  must  be  eva lua ted wi th  

respect to  the  coherent no ise genera ted by  these waves .  The  exper imenta l da ta  were overa l l  success fu l l y mode led us ing

a  wavenumber in tegra t ion techn ique .  A  se i smic source  a t or  near the  i ce genera tes h igh  ampl i tude ,  s low ly propagat ing

and h igh ly d i spers i ve  f lexura l waves .  The  h igh  ampl i tudes of  the  s low ly propagat ing ,  and  h igh ly d i spers i ve  f lexura l

waves ,  a re  severe ly reduced when recorded at hydrophones dep loyed 5  mete rs or  more  be low the  sea ice .  The  ex tent o f  

f l exura l waves genera ted us ing an  a i r  gun  be low the  i ce s imi la r l y reduces as the  depth of  the  a i r  gun  inc reases ,  wh i le the  

ampl i tudes of  the  seabed Scho l te waves inc rease .

Scho l te wave data  can  potent ia l l y be  obta ined when the  se i smic source  and  geophone rece ive r s a re  both p laced on top  

of  the  f loa t ing ice .  However ,  the  Scho l te wave data  become more  d i s t inc t by  us ing an  a i r  gun  lowered some meters

be low the  i ce .  A  rock  phys ics mode l  based on a  two-s tep  d i f fe rent ia l e f fec t i ve med ium scheme has been tuned to  p red ic t

se i smic proper t ies found for  ve ry loose sed iments ,  among these very h igh  P-wave- to-S-wave ve loc i t y ra t ios .  The  rock  

phys ics mode l  potent ia l l y enab les us to  conver t se i smic ve loc i t ie s obta ined f rom Scho l te wave data  to  quant i ta t i ve  

es t imates of  the  sed iment compos i t ion .
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