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The	
  Icebreaker	
  Oden	
  
•  The	
  Oden	
  is	
  one	
  of	
  eight	
  icebreakers	
  operated	
  by	
  the	
  Swedish	
  

Mari,me	
  Administra,on.	
  The	
  vessel	
  is	
  designed	
  for	
  escort,	
  ice	
  
breaking	
  and	
  for	
  Arc,c	
  research	
  opera,ons.	
  The	
  Oden	
  is	
  300	
  feet	
  
long	
  and	
  is	
  carrying	
  62	
  people	
  on	
  this	
  trip.	
  It	
  has	
  a	
  dining	
  room,	
  
gym,	
  library,	
  medical	
  office,	
  and	
  even	
  carries	
  its	
  own	
  helicopter.	
  



Our	
  Travels	
  	
  



Life	
  on	
  Board	
  

Safety	
  Drills	
  and	
  Survival	
  Suits	
  

Science	
  Seminars	
  and	
  Informa,on	
  Mee,ngs	
  

No	
  Outdoor	
  Shoes	
  Inside	
  

3	
  Meals	
  a	
  Day,	
  plus	
  	
  
Coffee	
  Breaks	
  –	
  serve	
  yourself,	
  
clear	
  your	
  table,	
  rinse	
  dishes	
  

Calling	
  Classrooms	
  on	
  a	
  	
  
Satellite	
  Phone	
  



The	
  Sea	
  Ice	
  Team’s	
  Objec,ves	
  	
  
	
  	
  	
  	
  	
  Cruise	
  objec,ves:	
  

•  Collect	
  	
  sea	
  ice	
  geophysical	
  data	
  (eg.	
  sea	
  ice/snow	
  thickness	
  and	
  
structure,	
  ice	
  concentra,on,	
  floe	
  sizes,	
  sea	
  ice	
  topography)	
  

•  Validate/develop	
  algorithms	
  for	
  remote	
  sensing	
  of	
  Antarc,c	
  sea	
  
ice	
  and	
  for	
  sea	
  ice	
  modeling	
  using	
  the	
  surface	
  measurements	
  as	
  
ground	
  truth	
  

•  Install	
  4	
  Ice	
  Mass	
  Balance	
  Buoys	
  (IMBs)	
  on	
  ice	
  floes	
  in	
  different	
  
areas	
  of	
  the	
  Amundsen	
  Sea	
  

•  Conduct	
  LiDAR	
  scanning	
  of	
  ice	
  floes	
  



Sea	
  Ice	
  Observa,ons	
  
ASPeCt	
  	
  (Antarc,c	
  SeaIce	
  Processes	
  and	
  Climate	
  	
  
protocols)	
  



	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Ice	
  Observa,ons	
  -­‐	
  Camera	
  

	
  	
  	
  	
  	
  Underway	
  sea	
  ice	
  digital	
  ortho-­‐photography	
  
–  EISCam	
  (Evalua,ve	
  Imagery	
  Support	
  Camera)	
  



What	
  Are	
  Ice	
  Sta,ons?	
  

The ship finds a suitable ice floe, uses mooring lines 
to tie up to the ice, then a gangway is put in place 
for us to go onto the ice. We must wear a floatation 
device or floatation coveralls, carry a radio, and 
stay in touch with the bridge at all times. 
We carry our gear out to the study site in sleds that  
slide on the ice. 



EMI	
  
EM Profiler, EM 31 
These are both handheld devices that use 
electromagnetic induction to determine the 
thickness of the sea ice. We also use hand 
drilled holes to physically measure the ice 
thickness. 



EMI	
  	
  

	
  Electromagne,c	
  induc,on	
  (EMI)	
  sounding	
  for	
  
sea	
  ice	
  thickness	
  



Ice	
  Mass	
  Balance	
  Buoys	
  
We	
  have	
  installed	
  4	
  ice	
  mass	
  balance	
  buoys	
  
(IMB’s)	
  for	
  long	
  term	
  remote	
  sensing	
  (ice	
  thickness,	
  

	
  snow	
  depth,	
  meteorology,	
  temp/thermal	
  proper,es,	
  

	
  GPS	
  posi,oning,	
  Iridium	
  com	
  link)	
  

Smaller SAMs buoys can be tracked 
on http://dalriada.sams.ac.UK/ 
icebell   

Buoys are icebell 12 and icebell 13 



IMB’s	
  

Installing the larger IMB takes 
several hours and a lot of 
teamwork! 



Light	
  Detec,on	
  and	
  Ranging	
  

	
  	
  	
  Terrestrial	
  LiDAR	
  Scanning	
  (TLS)	
  for	
  sea	
  ice/
snow	
  surface	
  topography	
  and	
  morphology	
  

We	
  set	
  up	
  the	
  LiDAR	
  camera	
  system	
  and	
  8	
  reflec,ve	
  targets	
  on	
  
tripods	
  spread	
  over	
  a	
  large	
  area	
  on	
  an	
  ice	
  floe.	
  



LiDAR	
  

	
  	
  	
  	
  We	
  take	
  a	
  generator	
  (and	
  gasoline)	
  out	
  on	
  the	
  ice	
  to	
  provide	
  
electricity	
  for	
  the	
  laptop	
  computer,	
  camera,	
  and	
  laser	
  scanning	
  
system	
  	
  that	
  takes	
  mul,ple	
  scans	
  and	
  photographs	
  to	
  provide	
  a	
  3-­‐D	
  
model	
  of	
  the	
  ice	
  floe	
  topography	
  which	
  is	
  accurate	
  to	
  within	
  a	
  few	
  
cen,meters.	
  



What	
  Else	
  Do	
  We	
  See	
  Down	
  Here?	
  
	
  	
  	
  Icebergs	
  are	
  pieces	
  of	
  glaciers	
  or	
  the	
  ice	
  sheet	
  that	
  
break	
  off	
  and	
  are	
  free	
  floa,ng	
  in	
  the	
  ocean.	
  



Seals	
  
Crabeater	
  Seals,	
  Leopard	
  Seals,	
  Ross	
  Seals,	
  and	
  	
  
Weddell	
  Seals	
  



Penguins	
  
Chinstrap	
  Penguins,	
  Adelie	
  Penguins,	
  Emperor	
  Penguins	
  



Next	
  Webinar	
  –	
  Jan.	
  12	
  
Please	
  join	
  us	
  for	
  another	
  live	
  webinar	
  on	
  Weds.,	
  January	
  12	
  at	
  

10:00	
  am	
  PST	
  

See	
  www.polartrec.com	
  to	
  register	
  
Next	
  topics	
  will	
  include:	
  special	
  events	
  onboard	
  the	
  Oden,	
  the	
  

other	
  science	
  projects	
  and	
  research	
  from	
  this	
  expedi,on,	
  
more	
  about	
  the	
  ship	
  and	
  crew,	
  icebreaking,	
  and	
  MORE…	
  



Ques,ons?	
  

•  Be	
  sure	
  to	
  “raise”	
  your	
  hand	
  
•  If	
  using	
  VOIP,	
  hold	
  down	
  “TALK”	
  bujon	
  en,re	
  
,me	
  you	
  are	
  asking	
  ques,on	
  

•  State	
  your	
  name	
  before	
  you	
  ask	
  your	
  ques,on	
  

•  Speak	
  clearly	
  and	
  slowly	
  


