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CARBON ISOTOPIC MEASUREMENTS OF DEEP SEA SPHERULES. P.D.Yates, I.P. 
Wright, C.T. Pillinger and R. Hutchison*, Planetary Sciences Unit, Department of Earth 
Sciences, Open University, Milton Keynes, MK7 6AA. *British Museum (Natural History), 
Cromwell Road, London, SW7 5BD., England. 

A series of abstracts (1,2,3) document our struggle to make meaningful measurements 
of the content and isotopic composition of carbon in interplanetary dust particles and deep-sea 
spherules. Due to analytical difficulties, the scientific rewards from the efforts have been 
somewhat subdued. However, Wright et al. (4) have shown that careful analyses of deep-sea 
spherules using the static mass spectrometer and extraction technique of Carr et al. (5) has the 
potential to provide useful data concerning the intractable nature of the indigenous carbon 
components. Encouraged by these findings, further analyses of deep-sea spherules have been 
carried out using the same instrumentation. In order to advance on the studies of Wright et 
al.(4) attempts have been made to resolve indigenous carbon from terrestrial contamination by 
using a combination of small increment stepped oxidation and detailed characterisation of the 
extraction system blank. 

For the initial experiments a number of individual particles were analysed (material 
kindly supplied by D.E. Brownlee). These were prepared for analysis by crushing the samples 
between plain glass microscope slides; a piece of platinum foil placed between one of the slides 
and the sample prevented loss of fragments and also enabled the crushed material to be collected 
into a platinum foil packet, ready for introduction to the extraction system. For all of these 
experiments, a hopefully representative fragment was removed prior to the carbon determination 
so that analytical and petrographic work could be performed. Under ideal conditions, the 
whole-particles should be characterised petrographically prior to the carbon analysis but in 
practice this is not possible because of the carbon contamination which is introduced during 
sample handling. Petrography is considered to be a bonus at this stage, and has so far only 
been utilised to divide the particles into one of two compositional groups; either iron oxide or 
silicate. Unfortunately, the mass of material obtained from a single particle is insignificant 
compared to the weight of platinum foil used and so it is not possible to weigh the samples prior 
to analysis. In order to circumvent this problem a thinner (0.0075mm v. 0.025mm) foil is 
under investigation, but handling constraints will dictate the ultimate thickness used. 

Four individual particles were initially analysed and liberated amounts of carbon of 74, 
72, 86 and 43 ng respectively. A typical full procedural blank is 40 ngC Thus, while one 
sample probably contains very little carbon, the other three contain 30 - 50 ng. Making some 
appropriate assumptions this suggests that the carbon concentrations are in excess of 500 ppm, 
and could be as high as 1 wt % C (Wright et al. (4) found [C] of up to 7.6 wt % for unmelted 
chondritic particles). It remains unclear what proportion of the total carbon is extraterrestrial in 
origin. The low temperature of release (most is liberated by 600OC) is suggestive of the 
presence of organic material. Since organic materials in carbonaceous chondrites are 
characterised b a slight degree of 13C enrichment (613C = -17Ym) over terrestrial organic 
contaminants (&c = -20 to -30%) it may be anticipated that carbon isotopic measurements 
would be informative. However, although three of the samples do have individual steps with 
613C values of - 17%0 or greater, the majority of the carbon released below 600°C from all the 
samples analysed has a 613C value of -28 to -30%0. In fact, the consistency amongst the 
samples seems to argue for a common, terrestrial origin. The excursions to isotopically heavier 
values may reflect the resence of some extraterrestrial material (although a small amount of 
marine carbonate with % 1 3 ~  = Wm might produce a similar effect. It should be noted however, 
that the release temperatures of carbonate minerals are somewhat higher than these encountered 
here. Interestingly at temperatures greater than 8W°C (i.e. above the influence of terrestrial 
contaminants) three of the samples show slightly elevated 613C values (in each case, the highest 
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6 1 3 ~  of the individual analysis, up to +5 f 15%0). The amounts of carbon released are 
extremely small (generally < lng) and thus 6 1 3 ~  values have large errors. It is tempting to 
draw analogies with primitive chondritic meteorites. 

In an attempt to combat the effects of extraction line blank, four particles of similar 
appearance were lumped together, for a single stepped combustion analysis. The combined 
mass of the particles was 107 pg; 90 ng of carbon was released. The particles were uncrushed 
and remained unmelted during the extraction. One of these particles was subsequently mshed 
and subjected to another stepped combustion, but no additional carbon was released. The day 
following the experiment a full procedwal blank was performed under conditions deemed to be 
as close as possible to the original extraction. This blank yielded 30 ng C; thus the average 
carbon concentration of the four particles is thought to be < 500 ppm. At temperatures above 
6W°C the quantities of carbon liberated from the sample were very similar to the blank 
extraction. Furthermore, no evidence of isotopically unusual carbon was obtained. Thus, it 
seems that none of these four particles contains any indigenous high temperature carbon. At 
temperatures below 60O0C there is a significant release of carbon but again the origin of this 
material is not clear. The 6 1 3 ~  for the whole-sample (-30.8%) is so close to that of the system 
blank (-28.3Ym) that it is very difficult to argue the case for the majority of this carbon being 
something other than terrestrial organic contamination. 

For further progress to be made in this investigation it is imperative that the system and 
handling blank be reduced. A combination of using the thinner foil (0.0075mm) and washing 
the foil in dichloromethane prior to admission to the extraction system (6) has produced a full 
procedural blank of 12ngC. This constitutes a considerable improvement over the previous 
blank (30-40ngC). This same cleaning technique is scheduled for use on the particles and we 
hope for a concomitant reduction in blank so that the question of whether or not the carbon 
measured for deep sea particles by stepped combustion is indigenous or terrestrial. 
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