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FEINI COSMIC qUST GRAINS: 4 COMPARISqN OF THE GREENLAND AND DEEP-SEA 
COLLECTIONS. C. J6hanno , M.Maurette , E.Robin y2. 'centre d y  Faibles Radio- 
activitks, Laboratoire Mixte CEAICNRS, 91190 Gif-sur-Yvette; Laboratoire Ren6 
Bernas, 91406 Orsay. 

In this paper we compare "young'1 -2,000y-old FeINi cosmic dust grains 
collected on the melt zone of the west Greenland ice cap with much older ones 
extracted either from recent -~100,00Oy-old deep sea sediments (courtesy of 
D. E. Brownlee; ref. 1) or from 100my-old deep sea sediments found in italian 
hardgrounds. 

TWO FAMILIES OF COSMIC SPHERULES FOUND IN BOTH GREENLAND AND t t ~ ~ ~ ~ ~ ~ * t  

DEEP SEA SEDIMENTS: (I) The most abundant type of Fe/Ni grains are oxidized 
spherules composed of wustite and magnetite (fig.lA). Their relative abundance 
is much smaller in Greenland (-2%) than in deep-sea (25%-50%) sediments. These 
spheres contain high iridium concentrations, which are similar in both types 
of sediments with regard to their average value (-7ppm); (11) A second type of 
oxidized spheres, first observed in deep-sea sediments and quoted as "G-sphe- 
res" (1,2) was also found in Greenland (fig. lB) . They only contain a major - 
phase of large magnetite dendrites, that are separated by a minor phase, 
previously identified as an interstitial chondritic glass. 

THREE ADDITIONAL FAMILIES OF EXTRATERRESTRIAL GRAINS AS YET ONLY FOUND IN 
GREENLAND. These new types of grains include: (111) The two end members of the 
wustitelmagnetite-spheres (fig.lC), constituted of only a single oxide phase 
(either magnetite or wustite); (IV) Metallic spherules (fig.lD), and; (V) one 
metallic unmelted fragment, (fig.lE) showing an irregular habit. 

NEW CHARACTERISTICS OF FE/NI GRAINS: (I) Iridium concentrations. The high 
iridium concentrations measured in the 2 new families of metallic grains are 
quite comparable with those found in the wustitelmagnetite-spheres. But in 
the only one single oxide spherule analyzed as yet we found low concentrations 
of both Ir (-0.5ppm) and Ni (0.5%) ; (11) Iridium distribution in individual 
grains: By relying on a step-wise polishing technique (see ref.3) we measured 
the depth profile of Ir concentrations in individual grains. We found a very 
homogeneous distribution of this element in the two types of metallic grains. 
This markedly contrasts with that of the wustitelmagnetite-spheres, in which 
Ir is now locked into tiny nuggets of platinum-group metals; (111) Chromium 
concentrations. They show a great variability, ranging from -100ppm up to 
-15,000ppm (4). These value are clearly higher than those quoted for iron 
meteorites (generally smaller than 400ppm); (IV) Size distribution of the 
Fe/Ni spheres. We found an astonishing similarity between the size distribu- 
tions measured either by ourselves for the young Greenland spheres (fig. 2A), 
or by Kyte (2) and Yamakoshi et a1 (5) for recent deep-sea spheres with an age . . 

of a few 100,000y (see fig.2B and 2C, respectively) ; (v)  he-weathering of oid 
deep-sea spheres. In recent deep-sea sediments the best preserved cosmic dust 
grains are magnetitelwustite-spheres, in which we generally observed a broade- 
ning of the magnetite-rich rim. This might reflect their additional oxidation 
in the sediments (J.Arnold, personal communication). In figure 1F we report a 
SEM image of a much older Fe/Ni sphere extracted from a -1OOmy-old italian 
hardground. In this sphere the magnetitel wustite structure has been complete- 
ly obliterated, but the Ir concentrations have been well preserved in Ir-rich 
nuggets. As these nuggets are generally observed in the near surface range of 
both recent (see dark arrow in fig.lA) and old spheres, we believe that the 
"weathered" size distribution of these old deep-sea spheres is probably simi- 
lar to their initial size distribution. 

PRELIMINARY IMPLICATIONS: (I) Constraints on the nature of the parent 
bodies of the spheres. The rather narrow spread in the iridium concentration 
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of the spheres as well as their relatively high contents of Cr suggest that 
they do not originate from the ultrapure alloys of Fe/Ni that constitute the 
major class of iron meteorite known today; (11) Past activity of the ancient 
micrometeorite flux. The size distribution of the spheres and the composition 
of their Ir-rich nuggets are the two best preserved characteristics of old 
deep-sea spheres. A change in these characteristics with time might indicate a 

. correlated change in the composition of the parent bodies of the spheres. So 
far we have not detected any such change over a time scale ranging from 
-2,000~ (Greenland) to <lmy (deep sea spheres described in ref. 2), and we 
still have to fully understand this observation; (111) S~dimentation rate of 
deep-sea sediments. If the flux, F(number of particules/m'/y) , of Fe/Ni sphe- 
res in the 50pm-300j~m size range was constant with time, the very low sedim- 
entation rate that characterizes hardgrounds in whic iridium anomalies have 4 been found can be deduced from our estimate of F ~90/m /1,00Oy, resulting from 
our studies (6) of the best documented Greenland sediments. For example 
Kyte (2) repdrts a concentration of such spheres of about 144 per kg -of 
sediment, in a 35cm-long piston core section from pacific red clays, whose 
basal age was estimated to be -350,000y. The value of F yields an approximate 
age of 700,00Oy, which agrees reasonably well with the stratigraphic data. 
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