
51 

F85  - 2 6 5  6 3  

HININC COSHIC DUST FROH THE BLUE ICE LAKES OF GREENLAND. M. kure t te l ,  

D.E. Brownlee', L. Fehrenbackl, C. Hammer 3 , C. Jehano 4 , H.H. Thomaen 5 . 
'Laboratoire Rene Berms, Orsay (France);  'Department of Ast: xomy, 

Universi ty  o f  Washington, Seattle; 3Geofysisk I n s t i t u t ,  Universi ty  of  

Copenhagen (Denmark); 4Laboratoire des F a i b l e s  R a d i o a c t i v i t e s  du CNRS, 

Gif-sur-Yvette (France;; CPolands Geologiske Undersdgelse, Caynhagen 

(Demark). 

Each year as the Earth o r b i t s  the sun, it  c o l l i d e s  wi th  10,000 t o n s  01 

extraterrestrial nraterial, mostly d e b r i s  from t h e  d i s i n t e g r a t i o n  of comets and 

asteroids. Only a t i n y  f r a c t i o n  of this mat.erial is found on the ground as 

conventional meteori tes .  Host of it i n v i s i b l y  settles to  E a r t h ' s  surface as 

dus t  particles smaller  than a millimeter i n  size. Particles of 1/10 millimeter 

s ize  (twice the diaoeter of a blond h m a n  h a i r )  fall at  a rate of one per square 

meter Der year .  They occur everywhere but  are usua l ly  near ly  impossible to  f i n d  

because they are mixed i n  w i t h  much larger numbers of Ear th ly  dus t  and d i r t .  

Finding a n  extraterrestrial dus t  particle i n  a bucket of ord inary  d i r t  is 

l i t e r a l l y  l i k e  searching for a needle  i n  a haystack. I n  very special 

env i romen t s ,  however, the particles can be collected w i t h  comparative ease. 

Col lec t ion  i s  important because the "cosmic dus t"  particles t h a t  are recovered 

can p o t e n t i a l l y  provide important in format ion  about comets. Comets are the most 

important source of dust  i n  the solar system and they are probably t h e  major 

source of extraterrestrial dus t  that  is  collectable a t  t h e  Earth's surface. 

Comets are mountain-sized bodies of ice and dus t  that have been preserved a t  l o w  

temperature s ince  the c r i g i n  of the p lane ts .  Comets are be l ieved  t o  be samples 

of  the miglnal bui ld lng  blocks t h a t  t h e  ou te r  p lane ts ,  Uranus, Neptune and 

Pluto,  fwmed from. 
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Typical dus t  particles i n  the size range from 1/10 to  1 mil l ime te r  i n  

diameter melt du r ing  high ve loc i ty  en t ry  i n t o  the atmosphere to  produce spheres.  

A few percent  of the particles are not 90 s t rong ly  heated and do rot melt. The 

first c o l l e c t i o n  of ncosmic spheres" occurred over  a century  ago when s c i e n t i s t s  

o n  the H.H.S. Challenger expedi t ion  discovered them i n  mud recovered from t h e  

f l o o r  of the P a c i f i c  Ocean a t  a depth of over two miles. Co.smic sphe res  could 

be collected from this site because of its i s o l a t i o n  from sources of terrestrial 

particles o f  similar size and shape. The deep ocean floor is an important  

c o l l e c t i n g  Site for cosmic spheres ,  but i t  h a s  s e r i o u s  shortcomings. The 

recovery of large m o u n t s  of extraterrestrial material is d i f f i c u l t  from such 

great depths  and the  particles that are collected are chemically altered by 

weathering processes  in the sea floor sediment. We report he re  a new c o l l e c t i o n  

s i te  far cosmic dust  which l e  on l a n d  and is i r .  an  e n v i r o m e n t  where degrada t ion  

by weather ing is minimal. 

We have found t h a t  the blue ice lakes on t h e  Greenland ice cap provide a n  

ideal l o c a t i o n  f m  c o l l e c t i o n  of extraterrestrial d u j t  particles larger than  

1/10 millimeter i n  size. The lakes occur  i n  pure ice far a -5ort period of time 

each swmer. For the r e s t  of the yea r  they are - * Z e n  s o l i d .  The lakes are 

b a s i n s  where dust  released by t h e  me l t ing  of b i l l  ,n3 of t o n s  o f  ice is 

concentrated.  The lakes are a unique l o c a t i o n  where ccsmic dust  is more highly  

concentrated than  another  spot on Eerth.  The extraterrestrial. p a r t i c l e s  i n  t h e  

lakes o r i g i n a l l y  fe l l  onto ultra-pure ice i n  t h e  i n t e r i o r  of Greenland, a remote 

l o c a t i o n  t h a t  is i so la ted  from s i g n i f i c a n t  sources of  Ea r th  dus t  in t h e  

mi l l ime te r - s i ze  range. Particles t h a t  f a l l  i n  t h e  i n t e r i o r  are buried and 

remain embedded i n  t h e  glacial ice that slowly f l w s  outwards t o  t h e  coast. 

Suveral  thousand y e a r s  after their f a l l  the particles reach the zone a long  t h e  

c o a s t l i n e  where ice melts dur ing  th .  ,unzcer. Particles from the melting ice are 

carried by temporary streams and deposited i n t o  t h e  blue lakes t h a t  farm a t  l o w  
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p o i n t s  i n  t h e  Ice. 
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We di8~0VerQd this ooncent ra t ion  mechanim la s t  sumer when we mounted a 

French-Danish expedi t ion  t o  Greenland t o  search for extraterrestrial particles 

i n  the blue lakes .  Particles were collected by magHets and by s u c t i o n  hoses 

t h a t  were used t o  vacuum sediment deposits from the lake bottoms. We found t h a t  

t h e  lakes c o n t a i n  enormous amounts of comic dus t  snd t h a t  ti.-? dus t  is much 

better preserved t h a n  s i m i l a r  particles recovered fram the Ocean floor. D u r i n g  

t h e  previous decade it w a s  found t.hat unique properties of Antarc t ica  made i t  

t h e  wmld's best l o c a t i o n  far f i n d i n g  meteorites. It lloy is evident  that unique 

-~oper t ies  of Greenland make it t h e  best r e g i o n  on E a r t h  for collectiw cosmic 

dust .  On f u t u r e  e x p e d i t i o n s  i t  i p  expected t h a t  large n m b e r s  of  particles w i l l  

be recovered from the p r i s t i n e  and a l s o  b e a u t i f u l  blue ice lakes formed each 

smmer mar the southern  coastal r e g i o n s  of Greenland. Analyses of these 

sample: w i l l  g i v e  important new i n s i g h t s  i n t o  the nature of comets and o t h e r  

p r i m i t i v e  solar system materials. 




