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NITROGEN AND CARBON IN ALH 85085 - LINKS WITH BENCUBBIN? M.M. Grady and 

C.T. Pillinger. Planetary Sciences Unit, Dept. of Earth Sciences, ?;he Open University, Walton Hall, Milton 

Keynes MK7 6AA, U.K. 

The ALH 85085 meteorite has recently been described as an unusual primitive chondrite, poor in volatiles, 

possibly intermediate between H-group ordinary and enstatite chondrites (1). or related to CM and CO carbonaceous 

chondrites (2). Preliminary petrographic descriptions indicate that there are chemical and compositional similarities 

between the silicates and metal of ALH 85085 and those of Bencubbin (1). As part of the consortium formed to 

study ALH 85085, we report here nitrogen and carbon data acquired by stepped combustion. 

Fig. 1 shows the nitrogen data from a 2.842 mg sample. The isotopic composition of ALH 85085 is the most 

15~-enriched ever measured in any wholerock meteorite, summing to +857%, but rising to +14970/00 in the 850 - 
875°C increment. The yield of 278 ppm is consistent with classification as a chondritic meteorite, falling within the 

range for C and E chondrites. Fig. 1 indicates that there are at least two major nitrogen components present, both 

isotopically heavy, a situation similar to that in Bencubbin (3). The first component (NA, 190 ppm) occurs at lower 

temperatures, combusting mainly across the region 250 - 5504C, with a plateau 5~ of ca. +88%. This accounts 

for some 68 % of the total nitrogen. The second component (NB) is less abundant, 52 ppm, ca. 19 % of the total. It 

combusts at a fairly constant rate from 550 - 800°C, and has a mean 6 l  5~ of ca. +988Ym, but never achieves a 

plateau 6 1 5 ~  - the isotopic composition continues to rise after the bulk of the component has combusted. This 

implies the presence of at least one further minor component, with an even greater 15N-enrichment. 

Carbon data are given in Fig. 2. The release is dominated by a single component which mostly combusts between 

200 and 50O0C, but continues to tail up to 900°C; 6 l  3~ is approximately constant across the entire temperature 

range, at 5.6 + 3.Wm. The total carbon yield of 1.21 wt % is again similar to that of carbonaceous and enstatite 

chondrites. Whilst the carbon isotopic composition does not show the enormous enrichment of the heavier isotope 

exhibited by nitrogen, a 6 l  3~ value of +5.67m is itself somewhat unusual for a meteorite. It is noteworthy in this 

respect that carbon in acid-resistant residues prepared from Bencubbin has 6 l  3~ which varies from 0 to +25 % (3). 

A 42.5 mg aliquot of ALH 85085 was treated with 6M HC1 at room temperature for 72 hr, weight loss = 62.7%. 

ALH 85085 is ca. 41 wt% FeNi (I), hence material other than metal has been removed by the acid, probably troiiite, 

glass and carbonate. It is also likely that some of the silicates were etched by the acid treatment. N and C data 

(recalculated back to whole-rock values) for the residue are also given in Figs. 1 and 2 respectively. Fig. 1 shows 

that there has been a substantial loss of nitrogen (ca. 150 pprn, some 57% of the original total) during acid 

dissolution, and that NA and NB have reacted differently to the HCI. Only 11% of NB, the higher temperature 

material with the heavier isotopic composition remains, with reduced 6 1 5 ~ .  It is inferred from this that NB is 

nitrogen sited in FeNi metal. The second component, NA, which burned at T < 600'C has only decreased in amount 

by ca. 49%. and its 6 1 5 ~  value has remained unchanged. NA may be nitrogen associated with silicates. 

Carbon (Fig. 2) shows a similar picture: abundance drops to 0.64%, whilst 613c  remains almost unchanged 

(6l 3~ = +0.8 + 2.0%). (The difference of ca. 2Ym between whole-rock and HC1-resistant residue is an analytical 
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artefact). Although almost 50% of the carbon is acid-soluble, its identification is problematic - it cannot be metal- 

sited, since it combusts at too low a temperature, and whilst carbonate is one possibility, it is volumetrically 

insignificant. Macromolecular material remains a possibility for the residual carbon, but its exact form is unknown. 

Comparison between ALH 85085 and Bencubbin is inevitable, due to the large 15N- enrichments of both 

meteorites. However, the resemblance disappears on deeper analysis: Bencubbin contains two nitrogen components 

(Na and Np) which combust above 60O0C, neither of which is totally soluble in 6M HC1. Additionally, neither 

component has 615N greater than +8500/w. Weisberg et al. (1) suggest that the metal in ALH 85085 is primitive, 

and hence unaltered by any post-condensation history. The 15N-enriched nitrogen located within the metal also 

supports the contention that the metal is a nebular condensate. As in the case of Bencubbin, the presence of 

isotopically heavy nitrogen in silicates argues for their close association with metal, if not in the original formation 

locality, then by the later sequence of impact, vapourization and recondensation proposed by Wasson (4). 

References: (1) Weisberg, M.K. et al. (1988) LPSC X I X  1257-1258; (2) Grossman, J.N. et al. (1988) LPSC XZX 

433-434; (3) Franchi, I.A. et al. (1986) Nature, 323, 138-140; (4) Wasson, J.T. (1988) LPSC XIX 1240. 

Figure 1 

ALH 85085 Niirogen data 
- 1400 

+ Whole rock 

+- HCl residue - 
2.5 - 

- 1200 

Fioure 2 

I ALH 85085 Carbon data 

-A- Whole rock 
-+ HCl residue 

80  1 

Temperature O C Temperature OC 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


