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Sample 76535 from the North Massif at the Apollo 17 landing site is a 
coarse-grained troctolite. This sample is the first crystalline lunar rock 
found which contains a mineral assemblage indicative of stable high pressure 
conditions; hence, this sample is very important to the study of lunar 
crustal evolution (1). Using the ion microprobe mass analyzer we have deter.. 
mined the Pb-Pb crystallization ages of two accessory phases in probe mount 
76535,56. The grains were located and studied with an electron microprobe 
prior to our work by A. Albee and co-workers (2). 

One grain (Q20pm) identified with the electron probe as a hafnium-rich 
baddeleyite, gave a Pb-Pb age of 4271 m.y. (t29 m.y., 20). The lead isotope 
data, collected as described in (3), have been corrected for molecular ion 
interferences and unsupported lead (4). The second grain is a small (<5ym) 
oxide phase similar to pyrochlore containing nearly 20% U02+Th02 (2). The 
Pb-Pb age obtained on this phase is 4274 m. y. (t21 m. y. , 20) . No 4 ~ b  or 
molecular ion interferences were detectable in the mass spectrum of this 
phase. Table 1 summarizes our Th/U and lead isotope ratios on the two dated 
phases. Comparison of the 206/204 values with those measured in the total 
rock (190) and in a plagioclase separate (114) by (5) shows a significant 
degree of crystal-chemical partitioning excluding lead from the accessory 
phases dated here. The data in Table 1 also show that the 208/206 values are 
consistent with the measured Th/U values and a crystallization age of 4270 
m.y. The U/Pb age (determined by the method in (4) for the "pyrochlore" is 
concordant within 20 counting statistics (206/238=1.28+.25, 10). Secondary 
ion images demonstrate that each of the dated phases occurs in close prox- 
imity to phosphate grains and that the thorium is distributed differently 
than the uranium. 

TABLE 1 

Th/U - 208* - 206 - 207* 207/206 age1 
206" 204 206* m.y. tL 

Baddeleyite 0.364 0.091' 720 0.5096' 4271 t29 

"Pyrochlore" 4.75 1.40 1600' 0.5106 4274 t21 

Calculated with decay constants in (7). 
Lower limit at 2 sigma confidence level. 
 on-radiogenic lead corrected with: 6/4=18.87, 7/4=15.76, 8/4=38.44. 

Bogard and Nyguist (6) report a K-Ar gas retention age, complicated by a 
large trapped gas component, for the plagioclase in this rock of 4.34 208 b,y 
which is in reasonable agreement with our Pb-PS ages of 4.27 b.y. Model aqes 
(207/206) reported by (5) are 4.51 and 4.75 b.y. The older model aqes sug- 
gest that the non-radiogenic lead in the 76535 total rock is not all primor-- 
dial, but consists partly of unsupported radiogenic lead. However, the twc 
phases we have analyzed have quite different crystal structures and yet have 
the same measured 207/206 value. If a significant fraction of the observed 
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lead is unsupported radiogenic lead then it requires the highly unlikely 
result that it was incorporated into the two structures in a constant ratio 
with uranium. The low 208/206 ratio in the baddeleyite further indicates 
that the postulated unsupported radiogenic lead would have to be practically 
devoid of '08pb. We feel that the interpretation of our Pb-Pb ratios as 
crystallization ages is more probable, especially as it forms an end point on 
concordia consistent with the plagioclase and whole rock data of (5). This 

interpretation is wholly consistent with the data and requires no further 
significant heating event. Tera and Wasserburg's data (5), however, still do 
require the presence of an unsupported lead component in the whole rock and 
plagioclase. 

Minor and trace element determinations were made on large grains of 
plagioclase and olivine which comprise about 95% of the rock. Table 2 gives 
the results. The low Cr content of the olivine is surprising because small 
grains of chromite are found included in the olivine (1). The low Ni content 
of the olivine is consistent with ion microprobe analyses of olivine in many 
other lunar samples, but is especially interesting here because taenite and 
kamacite are found in the late-stage mosaic assemblages (1). The plagioclase 
contains very low abundances of almost all the minor and trace elements, 
consistent with the partial analysis given by Meyer et a1 (8). 

TABLE 2: ANALYSES OF MAJOR PHASES (Values in atom % and atom ppm) 
Plag. 01. Plag . 01. - - - plag . 01. - 

Si 15.9% 14.15% B 1.7 0.2 Y c1.0 <0.7 

- -- 

Analyses for the light rare earth elements were made on plagioclase and 
on two accessory phases. Table 3 gives the abundance patterns, normalized to 
chondrites and to a constant Ce value for ease of comparison. The patterns 
are not related to absolute abundances. The positive europiam anomaly, 
normalized to chondrites, for the plagioclase reported in (9), Eu/Sm=4.3, is 
very similar to these results, average Eu/Sm=4.0. The two accessory phases 
have negative Eu anomalies as previously observed in many such phases (10,ll). 
There is, however, a significant enrichment of La relative to Ce in these 
accessory phases compared to the plagioclase in this rock and to similar 
phases previously measured. The total pattern from Ce to Sm in the phosphate 
measured here has a rising trend as opposed to the flat pattern observed in 
all previously analyzed phosphates. This rising pattern is very similar to 
that observed by (9) for the olivine of this rock. It is significant that 
these two phases were both found as inclusions in olivine and suggest a con- 
tamination in the measurements of (9). 
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The old crystallization age of 76535 together with its deep- 
seated origin make it a particularly important type of lunar end member to 
search for as a component in soils and breccias when evaluating the timing 
and importance of crustal processes. The age, unique mineralogy, and trace 
eleaent abundance patterns can all be used to help identify this component 
in mixed lunar samples. 

TABLE 3: REE ABUNDANCE PATTERNS (normalized to chondrites) 

Plagioclase 
Whole Rock 

(9 #1 # 2 
Olivine "Pyrochlore" Phos. 

(9) (9) 
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