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Although some of the ureilites contain at least as much carbon as type I 
carbonaceous chondrites, this group of samples has been largely ignored by 
workers primarily interested in characterising carbon phases. This is perhaps 
surprising in view of the high concentrations of planetary rare gases in 
ureilites and the recognised associations between carbon and rare gases in 
other meteorites. Exceptions to the above generalisation are, however, Bogard 
et a1 (1) who measured carbon and rare gas abundance in three ureilite 
specimens and Gobel et a1 (2) who studied rare gas concentration in seven bulk 
samples and demonstrated substantial enrichments located in carbon-rich veins, 

Apart from the brief report made by Vdovykin ( 3 ) ,  no carbon isotopic data 
are available for the ureilites. In order to rectify this omission, we have 
measured carbon abundance and 6 3~pDB values from C02 produced by combus tion 
of seven ureilites. The experimental technique employed involves reaction of 
each sample with CuO in a sealed quartz glass tube at 1050°C and has been 
described elsewhere (4). The method produces results which are comparable to 
published data for small samples of Allende and, for the purposes of the 
present study, it has been demonstrated appropriate to the combustion of 
diamonds. Data obtained from our survey of bulk ureilites are shown in Table 1. 

The results show a scale of carbon isotopic compositions ranging from 
-4.3 to -11.5%, as opposed to the tightly defined -7.1 to -8.4% suggested by 
Vdovykin (3). However, we express some caution in interpreting our data 
because (i) a study of ordinary chondrites (5) has revealed the existence of 
isotopically distinct carbonaceous contamination which may arise from 
terrestrial weathering and four of the seven meteorites studied herein are 
'finds'. Additionally, North Haig, the sample for which we have obtained the 
largest carbon concentration, is believed by Bogard et al. (1) to contain 
carbonate of terrestrial origin. (ii) The carbon abundance for Goalpara (0.22 
wt %) is substantially below the value reported by Wiik (6). Our fears could 
be groundless since (i) ureilites probably contain so much indigenous carbon 
that contamination inputs are far outweighed and (ii) carbon in ureilites is 
largely confined to veins, thus, the small sample of Goalpara investigated 
could have had an above average amount of the silicate portions of the 
meteorite. 

Regardless of the above caveats, it is possible to relate the raw data to 
published theories of ureilite formation. Thus the trend in 613c exactly 
parallels the monotonically changing siderophile element compositions and 
petrographic properties, adding weight to the hypothesis thet the available 
specimens sample a depth profile of the ureilite parent body (7) rather than 
represent either of two distinct sub-types (3). Previously, the protagonists 
debating ureilite genesis have argued as to whether the carbon-rich veins are 
primary (8) or secondary late-stage injections (7,9) . Interestingly, we find 
that the ureilite most thermally altered (Goalpara) has isotopically the 
lightest carbon; Kenna, at the opposite end of the alteration scale, has the 
highest 6l3c, Such an observation is not in keeping with a straight forward 
isotopic evolution by a distillation mechanism, but must implicate either a 
two (at least) stage fractionation or a mixing process. A possible multi-stage 
sequence could be injection of the carbonaceous component causing pyrolytic 
combustion to produce isotopically light CO, reduction of F ~ I I  at the margins 
of olivine grains to FeO (lo), preferential incorporation of isotopically 
light C and subsequent loss of the residual CO/C02 gas phase. Some aspects 
of this model may be testable by investigating earbon in solid solution in 
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metallic iron fractions. Some preliminary experiments have demonstrated that 
ureilitesare susceptible to the DC1 treatment employed by us with lunar soils 
and release significant amounts of deuterocarbons by comparison to meteorites 
having much greater metal abundance. 

The isotopic studies reported herein do not identify the source(s) of the 
carbon injected into ureilites but it may be significant that the 613c values 
are within the limits definedforthe bulk of the insoluble carbon in type I 
or I1 carbonaceous chondrites. 
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Table 1. 

SAMPLE FALL/ SAMPLE YIELD G 3 ~ p D B ~ 0  Literature Data 
FIND wt (mg) % Yield % 6 1 3 ~ p D B % ~  

Kenna Find 2.01) 2.40 -5.81) 2.22 (a) - 
1.61) 1.88 -4.26) 

Novo Urei Fall 2.28 2.42 -6.99 2.23 (b) -7.1 (c) 

ALHA 77257 Find 7.17 3.35 -8.58 - - 
North Haig Find 2.99 5.70 -8.87 4.10 (d) - 

5.58 (e) 

Dyalpur Fall 1.61 2.22 -9.20 2.92 (b) - 
Havero Fall 2.91 3.33 -10.82 2.07(e) - 
Goalpara Find 3.62) 0.22 -11.54) 1.54 (b) -8.4 (c) 

5.25) 0.23 -10.03) 

(a) Gibson (1976) GCA 40, 1459-1464. (b) Ref. 6. (c) Ref. 3. 
(d) McCall and ~leverlr(1968) Min Mag 36, 691-716. (e) Ref. 1. - 
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