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Until recently, bulk carbon isotopic abundance measurements had been 
obtained for only a very unrepresentative selection of ordinary chondrites, 
despite the fact that some of these meteorites were known to contain up to 0.5 
wt % C. Our preliminary studies (1) of ordinary chondrites of petrologic type 
3 to 6 have confirmed previous suspicions that types 4 to 6 have very little 
carbon present, with 6 3 ~ p D B  values usually lighter than -25Z0, but also 
indicated that the isotopic compositions of type 3 meteorites, which contain 
the largest amounts of carbon are predominantly heavier than -25%, and much 
more variable, extending in one case (ALHA 77299) to -14X0. We have now 
continued this initial survey concentrating on type 3 unequilibrated ordinary 
chondrites. Combustion of samples using copper oxide in sealed quartz-glass 
tubes hasbeen performed as described elsewhere (1); H3P04 dissolution expts 
were conducted according to standard procedures at 25.2OC. The results 
obtained are given in the table. 

For type 3 ordinary chondrites, the 613c of the bulk carbon varies from 
-14.3%, (ALHA 77299) to -27.8%0 (~remervorde), both extreme values being for 
H-group meteorites of high secondary metamorphic grade (H3.7 and H3.9 resp.). 
Four of the samples studied (ALHA 77299, Carraweena, Brownfield, Prairie Dog 
Creek) show bulk carbon apparently enriched in an isotopically heavy component. 
Since all are 'findsl,each sample was studied using an H3P04 dissolution 
procedure in order to search for possible terrestrial weathering products. In 
every case, at least a quarter of the total carbon present was released as C02 
by the acid; the isotopic composition of the liberated gas being between -3.5%0 
and -10.82,. For ALHA 77299 and Carraweena, the H3P04 residue was also 
analysed by combustion and shown to be lighter by about 5%, than the original 
bulk; the measured values agree reasonably with those calculated by difference 
using appropriate data. A substantial amount of carbon with 613c= -7% is 
liberated from ALHA 77299 by stepwise combustion at temperatures below 400°C 
(2), suggesting that the H3P04 component is rather unstable or weakly bound. 

Four 'falls' (Chainpur, Ngawi, Bishunpur, Semarkona) and another 'find' 
(Grady) were also studied using H3P04. For the first two 'falls' and Grady, 
the amount of C02 released did not exceed 10% of the bulk carbon; 613c values 
for this C02 were similar to the previously studied 'finds', with the 
exception that Ngawi gave insufficient gas for a precise measurement. 
Bishunpur gave about 10% of its carbon as very isotopically light C02 (-25.9%,) 
Semarkona, on the other hand, released a substantial amount of C02 with an 
isotopic composition of -10.9%0. The 613c obtained by combustion of the H3P04 
residue of Bishunpur is not greatly different for the untreated bulk, 
confirming that the acid has not removed any component of significantly 
different isotopic composition. Again, stepwise combustion (2) indicates the 
isotopically light component is real, since a species is released with 613c= 
-27.9Z0 at temperatures below 400°C. Unfortunately the combustion of 
Semarkona acid residue failed to produce data due to a technical problem, and 
stepwise combustion has yet to be performed on this meteorite. . 

In the case of 'finds', H3PO4 leach appears to remove a significant 
component of carbon which may be a terrestrial weathering product or could be 
simply chemisorbed atmospheric C02. For 'falls', the situation is not as 
clear. We may or may not be dealing with a contaminant, certainly, the 
isotopic composition of C02 produced by H3PO4 from Bishunpur is very unusual. 
It is interesting that both Bishunpur and Semarkona, samples which have 
abnormally high bulk D/H ratios ( 3 )  also have abnormalities in their carbon 
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chemistry. 
Ignoring the H3P04 released component in 'finds', the bulk carbon 

isotopic signature for type 3 ordinary chondrites can now be more tightly 
defined as between -19% and - 2 7 % ,  still recognisably heavier than 
meteorites of type 4 to 6. From the data there is no immediately obvious 
difference between H, L and LL types, or a trend with secondary metamorphic 
grade. We doubt whether terrestrial contamination has significantly affected 
our isotopic data for the higher petrologic types, since, with the exception 
of Assam and two Antarctic meteorites, only 'falls' were considered (1). 
Nevertheless, gas released by reaction of such meteorites with H3POt+ needs to 
be investigated. 
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Table: Abundance and isotopic composition of carbon in type 3 chondrites. - 
SAMPLE TYPE ORIGIN YIELD 613cpDB YIELD 613cpDB YIELD 613cpDB 613cpDB 

% Xo 4, t X Xo L 
bulk bulk H3P04 H3PO4 resd. resd. resd. 

meas. calc. 

K r  ymka LL3.0 Fall 0.46 -24.77 - - - - - 
Semarkona LL3.0 Fall 0.42 -22.74 0.173 -10.92 - - -29.86 

Bishunpur LL3.1 Fall 0.58 -21.91 0.050 -25.89 0.651 -22.63 -21.54 

Chainpur LL3.4 Fall 0.33 -23.54 0.033 -2.30 0.170 -27.57 -25.90 

Ngawi LL3.6 Fall 0.085 -25.19 nm nm 0.277 -30.28 - 
Parnallee LL3.6 Fall 0.12 -24.62 - - - - - 
Khohar L3.6 Fall 0.22 -22.58 - - - - - 
Tieschitz H3.6 Fall 0.31 -20.59 - - - - - 
Brownfield H3.6- Find 0.24 -17.32 0.057 -10.75 - - -19.55 

3.7 
Mezo-Madaras L3.7 Fall 0.18 -22.65 - - - - - 
ALHA 77299 H3.7 Find 0.27 -14.25 0.111 -3.52 0.208 -19:ll -21.74 

Prairie Dog H3.8 Find 0.16 -17.68 0.047 -7.66 - - -21.85 
Creek 
Carraweena L3.9 Find 0.14 -18.81 0.052 -7.94 0.266 -24.12 -25.23 

Bremervgrde H3.9 Fall 0.12 -27.75 - - - - - 
Grady H3.? Find 0.31 -25.62 0.027 -5.08 0.174 -26.36 -27.10 

nm = not measurable 
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