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Of the extraterrestrial material currently available for analysis, cosmic 
dust is perhaps the least well understood. Particles separated from ocean 
sediments are probably meteorite ablation debris, but those collected in the 
stratosphere may have a cometary origin. There is a wide diversity of 
material available and multi-particle analyses are clearly a poor substitute 
for measurements made on individual specimens. For some elements there has 
been considerable success in making measurements on single grains and even 
isotopic abundances have been obtained (1). So far, carbon, however, has been 
largely neglected even though cosmic dust grains undoubtedly contain this 
element. Attempts to measure appropriate isotopic data have been limited to 
an investigation at low precision by ion probe techniques (2). 

Developments in static mass spectrometry have resulted in an instrument 
capable of isotopic measurements with a precision of at least 5%0 ( 1 ~ )  on a 
few nanograms of carbon as C02 compar-ed to the minimum requirement of ca 2.5 x 
10-6 g for conventional analysis. Blank levels encountered when extracting 
carbon from samples at the nanogram level have also been reduced accordingly. 
With such techniques, the carbon isotopic analysis of individual deep sea 
spherules is easily feasible. Assuming a not unreasonable carbon content of 
10 wt %, there is every hope of obtaining 61% data from 40 pm stratospheric 
particles. 

Two deep sea sediment spherules have now been analysed: KK183G#l, a 300 pm 
diameter chondritic composition ablation sphere, and KKlT8, a rare 200 x 400 
pm chondritic composition particle that was largely unmelted, containing large 
grains of enstatite, fosterite and Ni bearing troilite. These particles were 
individually loaded into pretreated quartz reaction vessels and carbon was 
extracted by stepped combustion. The release profiles were similar with the 
majority of the carbon burning below 6000C giving total carbon contents of 0.5 
and 6.0 wt % respectively. Although most carbon liberated at low temperatures 
is normally ascribed to terrestrial contamination, the 61% values associated 
with the bulk of the element released from deep sea spherules are uncommonly 
high (-18 and -22%0) for laboratory introduced contaminants (in our experience 
normally between -25 and -35%0). The contamination could be of marine origin, 
but we have seen no evidence of similar material associated with volcanic 
glass of deep sea origin. Thus, there is a possibility that some of the 
material being analysed at low temperatures is indigenous although how it 
survived passage through the atmosphere is an open question. It is 
interesting that the unmelted sphere has by far the large carbon content. 
Similarily, it is noteworthy that the isotopic values measured for the 400°C 
extraction step in both KK183Gktland KKlT8 (-18 and -22%0) are close to what 
might be obtained from carbonaceous chondrite samples under similar 
circumstances. 

At higher temperatures there are notable differences between particles. 
KK183G#1 liberates 0.015 wt % C (61% = -34x0) compared to KKlT8 which released 
0.1 wt % C (613c = -21%0). The nature of the carbonaceous material is unknown 
but both isotopic values are well within limits set by bulk meteorite 
analysis. There is no hint of any extreme 613c value such has been encountered 
during high temperature extractions of carbonaceous chondrites (3). High 
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temperatures experienced during ablation processes could have caused loss of 
carbon though oxidation or entrapment of the element within other phases which 
would possibly make it inaccessible to combustion even at 1200°C. The latter 
process may, however, have some advantages in that a remnant isotopic 
signature of carbon acting as a reducing agent may be locked in metallic iron 
present in deep sea spherules. It is very easy to remove contamination from 
iron by low temperature combustion and we intend to examine the carbon content 
of the metal as soon as high temperature extraction techniques are available. 

Stratospheric particles because of their size and friable nature, present 
experimental difficulties not encountered with deep sea spherules. The 
implications which special manipulation and transportation procedures have in 
terms of "blank" contributions are currently being evaluated. Particles will 
have to be introduced into our combustion system on some appropriate carrier. 
Blank runs with platinum foil and silicone oil, needed to ensure adhesion of a 
stratospheric grain, show that introduced contamination can be restricted to 
low temperature extraction steps. In the case of the silicone oil, the 
contaminant has a distinctive light isotopic signature (ca -46%%) which may 
help to distinguish it from carbon indigenous to the material of interest. We 
should cerinly be able to study high temperature ( >6000C) carbon in large 
(ca 40 jm) stratospheric particles. Sizce na iy  of these grains have probably 
been subjected to pulse heating, in any case only high temperature phases may 
have survived. 
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