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A HIGH ABUNDANCE AND GREAT DIVERSITY 10F "UNMELTF~I" COSMIC DUqT 
GRAINS TJfE WEST GREENLAND ICE CAP. Ph.Bont6 , C.J&hanno , M.Maurette , 
E.Robin . Centre d s Faibles Radioactivit&s, Laboratoire Mixte CEAICNRS, 5 91190 Gif-sur-Yvette; Laboratoire Ren6 Bernas, 91190 Orsay. 

Deposits of dark sediments collected on the melt zone of the west green- 
land ice cap contain well preserved cosmic dust grains (1,2). During the 
examination of -75g samples from 6 distinct deposits of sediments, we discove- 
red an unusual *lkg sample (JAK-3), that was collected for us at 50km from the 
margin of the Jakobson ice field by W.Harrison (University of Alaska) and 
K.Echelmeyer (Caltech). Indeed, about 50% of all the >100um-size grains relea- 
sed upon a simple mechanical disaggregation of JAK-3, have an extraterrestrial 
origin (This astonishing purity of the cosmic dust component is probably 
related to a favorable circulation of very clean mid-tropospheric winds over 
the west greenland ice cap). This high purity allowed us to further discover 
that about 25% of the cosmic dust grains trapped in sample JAK-3 are "unmelted 
fragments", showing irregular habits and measurable amounts of volatile elem- 
ents (see the SEM mosaic in fig. 1). We present below some characteristics of 
these grains, outlining some of their preliminary implications, relevant in 
particular to the nature of their parent bodies in space. 

At this date, we have only analyzed in detail a set of 26 fragments, 
randomly hand-picked in a collection of more than 100 extraterrestrial frag- 
ments, extracted from about lkg of sediments from various deposits (including 
a -200g-sample of JAK-3). These analyses are performed with both a SEM equip- 
ped with an EDX spectrometer, and a technique of Instrumental Neutron Activa- 
tion Analysis (see ref.3). The extraterrestrial origin of these grains was 
first clearly established from the following analyses: (I) The silicate f rag- 
ments have a typical chondritic composition as defined either from the Silblgl 
Fe correlation plot reported in fig.2, or from their iridium concentrations 
(see below); (11) the only one metallic Fe/Ni fragment found yet shows the 
high Ir concentration (-8ppm) found in Fe/Ni oxide spherules (2), which clear- 
ly originate from the ablation of micrometeorites (4); (111) Raisbeck and 
a1. (5) recently measured in a similar set of 24 unmelted chondritic fragmf~ts 
(total weight -120pg), extracted from a -100g-sample of JAK-3, the high Be 
concentrations usually found in individual stony chondritic spherules with 
sizes >400pm. 

This important family of grains shows the following characteristics: (I) 
An unexpectedly high abundance of -25%, that is much higher than our earlier 
estimate of (12, deduced from studies (1) of much more heavily contaminated 
samples of cosmic dust, collected at 20km from the margin of the Sondrestromf- 
jord ice field (the remaining proportion of cosmic dust grains is constituted 
of spherules); (11) Fe/Ni fragments are very rare, as we found only one such 
grain in our collection of more than 100 fragments; (111) About 10% of the 
chondritic fragments contain measurable concentrations of volatile elements ( S  
and/or P) , ranging from -0.2% up to -22, that confirm that the grains have 
been weakly reprocessed upon ablation. Even the S-poor fragments still contain 
"relic" grains (mostly olivine), imbedded into a recrystallized matrix showing 
the 3 mineral phases (olivine, magnetite and glass) found in the chondritic 
stony spherules. A few similar fragments with relic grains have been previ- 
ously observed in collections of deep sea cosmic dust grains (6), where their 
abundance is very low; (IV) The chondritic fragments (all grains in fig.1) 
show a great variability in their chemical composition of major elements. This 
is illustrated by the dispersion of the data points reported in the Si/Mg/Fe 
plot (fig.2). This variability, which is much larger than that noted for 
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same sediments (see ref.2); (V) The bulk concentrations of Ir, Ni, Co and Cr, 
which have only been determined in 12 chondritic and one metallic fragments 
still show a great variability. But they again fall within the 3 distinct 
clusters of corresponding data points noted for the 3 major families of 
spherules (see ref.2). For example, the set of iridium concentrations measured 
in the 12 chondritic fragments (20, 40, 50, 50, 50, 120, 215, 315, 330, 340, 
350, 490ppb) covers a range of values rather similar to that obtained by 
assembling the relatively small values noted for the glassy spherules (<lOppb 
up to 100ppb) with the higher values (--100ppb up to 3,000ppb) found in the 
chondritic stony spherules; (VI) In the set of 25 chondritic fragments one 
grain is probably made of a single mineral phase showing the normative compo- 
sition of Fe-poor olivine, suggesting the existence of large single crystals 
in the micrometeorite flux; (VII) Almost all the chondritic unmelted fragments 
show a weak magnetism (this might partially account for their extreme scarcity 
in the collections of deep sea cosmic dust grains, that are usually extracted 
by magnetic dragging from their host sediments), that looks associated with 
small magnetite inclusions, observed on both the external surface of the 
grains and along internal veins and/or grain boundaries. 

This unexpectedly abundant family of "unmelted" grains is important for 
at least the two following reasons: (I) The chemical and mineralogical compo- 
sitions of at least the group of the S-rich grains should directly yield those 
of the non-volatile component of their parent bodies. Our preliminary results 
would indicate that such bodies constitute an important new class of extra- 
terrestrial objects, much more diverse than chondritic meteorites, and possi- 
bly related to the tiny interplanetary dust particles collected in the strato- 
sphere (6); (11) The unmelted fragments are important precursor grains for 
establishing tentative filiation schemes (2) between the diverse families of 
well preserved cosmic spherules found in the Greenland sediments. 
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