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Questions 
During the Presentation: 
•  Type your question in the text chat box 
 

At the End of the Presentation: 
•  Raise your hand with the “hand button”. 
•  PolarTREC staff will call on you. 
•  Speak loud and clear and directly into the phone to 

ask your question.  

Click on the Talk button to speak.  
Unclick when you are done. 

 



Participant Introductions 

When called, please state your:  
ü Name 
ü School / Institution 
ü The number of adults participating 

with you in the same location 



What is PolarTREC? 

PolarTREC is a professional development experience in 
which K-12 teachers are paired with researchers for 
2-6 week research experiences in the polar regions. 

 
From 2010-2013, nearly 50 teachers from around the 

United States will join scientists in the Arctic and 
Antarctica to learn about science, the polar 
regions, and to share what they have learned with 
their students and communities.  



•  Background	
  on	
  plate	
  tectonics	
  and	
  mountain	
  
building	
  

•  Antarc5ca	
  and	
  the	
  Transantarc5c	
  Mountains	
  –	
  
why	
  are	
  they	
  different?	
  

•  Seismic	
  deployments	
  in	
  Antarc5ca	
  
•  Analysis	
  examples	
  
•  Conclusions	
  
•  Discussion	
  and	
  Ques5ons	
  

Overview	
  



Plate	
  Tectonics	
  

•  Oceanic	
  plates:	
  
dense/heavy;	
  can	
  
sink	
  back	
  into	
  
mantle	
  (subduc5on)	
  
	
  

•  Con5nental	
  plates:	
  
less	
  dense;	
  do	
  not	
  
subduct	
  



•  Most	
  mountain	
  
ranges	
  formed	
  by	
  
the	
  collision	
  of	
  
two	
  plates	
  (i.e.	
  
compression)	
  

Mountain	
  Building	
  

Appalachian	
  
Mtns.	
  

Himalaya	
  
Mtns.	
  



Antarc5ca:	
  
Fun	
  Facts	
  

-­‐ 	
  5th	
  largest	
  land	
  mass;	
  1.5	
  
5mes	
  the	
  size	
  of	
  the	
  U.S.	
  
	
  
-­‐ 	
  Coldest,	
  windiest,	
  driest,	
  
highest,	
  quietest,	
  most	
  
remote,	
  and	
  least	
  
understood	
  con5nent	
  on	
  
Earth	
  

-­‐ 	
  World’s	
  largest	
  desert	
  
-­‐ 	
  Record	
  cold:	
  -­‐129°F	
  
	
  

-­‐ 	
  99.6%	
  covered	
  by	
  ice	
  
-­‐ Difficult	
  to	
  make	
  
surface	
  observa5ons	
  

	
  
	
  
	
  



East	
  
Antarc5ca	
  

(old,	
  stable?)	
  

West	
  
Antarc5ca	
  
(ri`ing?)	
  

TAMs	
  

Transantarc5c	
  Mountains	
  (TAMs)	
  

•  Separate	
  East	
  and	
  
West	
  Antarc5ca;	
  
~4000	
  km	
  long	
  and	
  
~4500	
  m	
  high	
  
	
  

•  Upli`	
  began	
  ~55	
  Ma	
  
	
  

•  No	
  evidence	
  for	
  a	
  
compressional	
  origin	
  

	
  

South	
  Pole	
  



TAMs	
  

West	
  
Antarc5ca	
  

Lythe	
  et	
  al.	
  
(2001)	
  

East	
  
Antarc5ca	
  



•  How	
  (by	
  what	
  method)	
  did	
  the	
  TAMs	
  form?	
  
	
  

•  How	
  does	
  the	
  forma5on	
  of	
  the	
  TAMs	
  relate	
  to	
  
the	
  overall	
  tectonic	
  history	
  of	
  Antarc5ca?	
  
	
  

•  What	
  role	
  did	
  the	
  TAMs	
  play	
  in	
  the	
  glacia5on	
  
of	
  the	
  con5nent?	
  

TAMs:	
  Important	
  Ques5ons	
  



TAMs:	
  Some	
  Suggested	
  Upli`	
  Models	
  
Flexure	
  and	
  thermal	
  loading	
  
Stern	
  and	
  ten	
  Brink	
  (1989)	
  

Crustal	
  buoyancy	
  
Studinger	
  et	
  al.	
  (2004)	
  

Hot,	
  buoyant	
  
mantle	
  

Low	
  density	
  
con5nental	
  root	
  

•  Details	
  about	
  the	
  crustal	
  
and	
  upper	
  mantle	
  structure	
  
could	
  help	
  us	
  determine	
  
which	
  model(s)	
  seem	
  most	
  
viable	
  



Permanent	
  
GSN	
  

Sta5ons	
  

Polar	
  Earth	
  
Observing	
  
Network	
  

(POLENET;	
  A-­‐
NET)	
  

Transantarc5c	
  
Mountains	
  
Seismic	
  	
  

Experiment	
  
(TAMSEIS)	
  

Gamburtsev	
  
Antarc5c	
  
Mountains	
  
Seismic	
  	
  

Experiment	
  
(GAMSEIS)	
  

Expansion	
  of	
  Seismic	
  Networks	
  

N	
  

Transantarc5c	
  Mountains	
  
Northern	
  Network	
  (TAMNNET)	
  

•  Use	
  seismic	
  data	
  from	
  long-­‐
range	
  earthquakes	
  to	
  “see”	
  
the	
  subsurface	
  structure	
  



Antarc5c	
  Seismic	
  Fieldwork	
  
Twin	
  
Oker	
  

A-­‐star	
  
Helicopter	
  

Bakeries,	
  
electronics	
  



Lower	
  
electronics	
  
box	
  into	
  
hole	
  

Dig	
  
three	
  big	
  holes	
  

(so	
  much	
  digging…)	
  



Setup/connect	
  
solar	
  panel	
  

Setup/connect	
  
polar-­‐rated	
  
seismometer	
  

Full	
  system	
  setup	
  



Cover	
  seismometer	
  with	
  dome;	
  
bury	
  equipment	
  and	
  mark	
  with	
  poles	
  

Congratulate	
  selves	
  
for	
  being	
  awesome!	
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GAMBURTSEV MOUNTAINS

THE EXPLORATION OF THE SUBGLACIAL GAMBURTSEV MOUNTAINS

Seismic waves travel through
the Earth from earthquakes
around the world and reveal

details about the rock structure
beneath the Antarctic ice

Field Camps
(Two main camps established:

AGAP North and AGAP South)

EAST ANTARCTIC
ICE SHEET

Aerogeophysical survey
using two Twin Otter aircraft

Dome A location
Gamburtsev Mountains

Seismic survey
(Over 20 seismometers

deployed & serviced on the ice)

Airborne magnetics and gravity
survey information reveals
details of the subglacial geology,
sedimentary basins, tectonic
structures & deep crustal structure

Radar waves reflect back to the
aircraft revealing ice thickness,

layering, the location of subglacial
lakes and the shape of the bedrock

Earthquake	
  

Seismic	
  energy	
  traveling	
  
along	
  different	
  paths	
  
through	
  the	
  Earth	
  

Seismic	
  Analysis	
  
•  Our	
  sta5ons	
  record	
  seismic	
  data	
  

from	
  earthquakes	
  around	
  the	
  
world	
  
	
  

•  We	
  can	
  model	
  the	
  5ming,	
  
amplitude,	
  etc.	
  of	
  these	
  signals	
  
to	
  infer	
  Earth	
  structure	
  

Seismic	
  Sta5ons	
  



Seismic	
  Analysis:	
  Examples	
  

Hansen	
  et	
  al.	
  (2009)	
  

Receiver	
  Func5ons	
  
	
  

•  At	
  boundaries	
  in	
  the	
  subsurface,	
  
one	
  type	
  of	
  seismic	
  wave	
  can	
  
convert	
  to	
  another	
  

Converted	
  
Signal	
  

	
  
•  Can	
  model	
  converted	
  signal	
  

to	
  find	
  the	
  associated	
  
boundary	
  (such	
  as	
  the	
  crust-­‐
mantle	
  interface)	
  



Seismic	
  Analysis:	
  Examples	
  
Tomography	
  

	
  
•  “Cat	
  scan”	
  of	
  the	
  Earth	
  to	
  

look	
  at	
  velocity	
  varia5ons	
  
	
  

•  Pakerns	
  of	
  fast	
  and	
  slow	
  
areas	
  can	
  tell	
  us	
  about	
  
subsurface	
  structure	
  

Watson	
  et	
  al.	
  (2006)	
  



Conclusions	
  
•  The	
  Transantarc5c	
  Mountains	
  (TAMs)	
  are	
  an	
  
unusual	
  mountain	
  range	
  in	
  that	
  they	
  show	
  no	
  
evidence	
  for	
  a	
  compressional	
  origin.	
  
	
  

•  To	
  decipher	
  how	
  the	
  TAMs	
  developed,	
  we	
  
need	
  to	
  look	
  at	
  their	
  corresponding	
  crustal	
  
and	
  upper	
  mantle	
  structure.	
  
	
  

•  Using	
  seismic	
  data	
  from	
  long-­‐range	
  
earthquakes,	
  we	
  can	
  get	
  images	
  of	
  the	
  
subsurface	
  to	
  inves5gate	
  these	
  details.	
  



Thanks	
  for	
  your	
  aken5on!	
  
Any	
  comments/ques5ons?	
  



Teachers: Join PolarTREC! 

www.polartrec.com/about/join 
 
Every teacher can participate in different ways: 
•  Following Expeditions 
•  Participate in PolarConnect Events 
•  Join the Polar Education Email List 
•  Take Online Professional Development Courses 
•  Become a PolarTREC Teacher! 
 
 
 



Upcoming Events 

Watch for and register for upcoming  
events at www.polartrec.com! 

 
 



Thank You! 

An archive of the event will be available shortly. 
http://www.polartrec.com/polar-connect/archive  


