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Crystalline mare basalt 15388 from the Apennine Front, as described by Ryder and Steele (I), 
is petrographically and chemically distinct from the two main groups of A15 basalts, the 
olivine-normative (ON) and the quartz-normative (QN). (A third A15 rock type, picritic basalt (P), 
may be related to the ON basalts by olivine accumulation). As discussed in (I), the ON basalts show 
greater range in composition than the QN volcanic rocks. This variability has been explained both 
as fractionation (2) or short-range unmixing (3) of a single magma, and as the result of multiple 
magmas (4,5). Ryder and Steele (I), using new analyses made by microprobe and INAA, concur with 
the hypotheses that the chemical differences between ON basalts may be controlled by olivine 
fractionation but do not agree that the results favor three distinct subgroups or separate lava 
flows(4,5). 

The small (9 g), single sample of 15388 differs from the ON and QN A1 5 basalts in that it 
lacks olivine, has very low total REE with a positive europium anomaly, and has very high (>5%) 
Ti02 (6,l). It is coarse grained (many crystals are 0.5-1.0mm in length) and vuggy. Some of the 
crystals are euhedral and appear to be miarolitic. The chip analyzed herein (15388,18) contained 
about 60% brownish pyroxene, about 35% plagioclase, and about 5% ilmenite and other opaque 
grains. According to the thin section description of (I), the rock also includes about 1% cristobalite 
and mesostasis. The rock has been termed a feldspathic microgabbro by Dowty, et a1 (7). Because 
of its unique textural and chemical characteristics, it was chosen for isotopic analysis, to determine 
if it represents a distinct magma type and to see if this unique specimen could shed further light on 
the petrogenesis of A15 crystalline mare basalts. 

Apollo 1 5 Mare Basalt Clast 1 5388,18 A split of approximately 0.8 g of this rock was 
0.7005 allocated to the JSC laboratory for analysis. 

After microscope study it was gently crushed in 
I 

a boron carbide mortar and pestle and seived 
3 0.7000 with nylon screens until all of the sample passed 
a3 the 100 mesh screen. A sample was reserved 

3 for possible 4 0 ~ r / 3 9 ~ r  analysis and an aliquot 
cn was taken from the homogenized sample for 
b 0.6995 
a3 whole rock (WR) analysis. The remaining 

sample was further seived and the 100-200 
mesh p o r t i o n  was  s e p a r a t e d  i n t o  

0.6990 mineral-enriched subsamples using magnetic 
0.00 0.01 0.02 separation. An excellent separation was 

B7 R b/% r obtained from this coarse-grained sample for 
P i  1. Rb-Sr mineral isochron for A-1s basalt plagioclase (Plag; about 99% pure); the most 
15588,18. magnetic sample contained mainly pyroxene 

(Px; about 70% pure, with about 1% ilmenite). 
The WR, Plag, and Px subsamples were spiked 

for Rb/Sr and Sm/Nd isotope dilution and isotopic concentration analysis. Rb/Sr isotopic data are 
illustrated in the isochron diagram (Figure 1) and on the time-of-crystallization (T ,) vs. initial 
isotopic composition ("sr/%r, or Is,) in Figure 2, along with T-I data for other ~ l f  basalts. 

The data of Fi . 1 define a mineral isochron (York re ression; 8) with an age value of 3.391 
8? + 0.036 Ga using A( Rb) = 0.0139 ~ a - ' .  The initial 8 7 ~ r /  r ratio (ISr) is 0.699285 0.000005. - 4 

Dispersion of the data about the best-fit isochron is shown by the inset In Fig. 1. 
T -Isr data for 15388,18 are plotted in Fig. 2 along with data for other A15 basalts. Age 

and initiai'isotopic composition data for A15 basalts recently has been summarized by Nyquist, et 
al. (9). As these workers discuss, the data are unfortunately sparse. A restricted subset of the 
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available Rb-Sr internal isochron data show that these rocks are not clearly resolvable, in terms of 
T-I, and thus that they can not presently be grouped with respect to petrogenetic or chemical 
designations, although the picrite clast in breccia 15459 has the lowest Tsr and highest I,, of any of 
the A1 5 basalts (9). 

Apollo 15 Mare Basalts 
0.6996 

0.6989 
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Age (Gal 
P i  2. T r-IS for A-15 mare basalts. Except for 15388,18 
only the las? dipls of the sample numbers are shown. 0 = ON, 
Q = QN, P = picritic. 

Fig. 2 indicates that the Ts,-I parameters of 
15388 and at least the picritlc 8ast  from 15459 
are clearly resolved. The time- averaged 
8 7 ~ b / 8 6 ~ r  ratio for the 15459 clast, about 0.02, 
is somewhat higher than that for QN basalts 
15076, 15085, and 15682; this suggests that the 
source regions for these two sets of volcanic 
rocks is slightly different. The "~b/'%r for 
the source of 15388 is marginally consistent 
with the T -I , values for these QN basalts and 
also ON gasah 15555. N quist et al. (10) 
argued for a bulk moon 8'Rb/%r of about 
0.05; if this hypothesis is correct, the lower 
value for the source rocks of the A-15 lavas 
suggests that they are derivative rather than 
primitive. 

Apollo 
0.51 5 

15 Mare Basalt Clast 15388,18 Fig.3 shows the Sm-Nd data for 15388. The 
isochron age is in good agreement with the Rb- 
Sr isochron age, although somewhat less 
precisely defined. Of most significance is the 
high value of 8.6k2.4 for eWd, however. Most 
Apollo 15 basalts have cHd - 2 (1 1) and high 
values of c have previously been observed 
among low-% basalts only for the Apollo 12 
ilmenite basalts (12). In fact, eNd for 15388 

1 ts along the eHd growth curve for 
P4PSm/1uNd = 0.272 m Fig. 5 of Nyquist et al. 
(12); the same growth curve along which plot 

0.22 0.26 0.30 the Apollo 17 High-Ti basalts and the Apollo 

1 4 7 ~ m / 1 4 4 ~ d  
12 ilmenite basalg Although detailed modeling 

P i  3. Sm-Nd mineral isochron for A-15 mare basalt of the trace element and isotopic evolution of 
1 5 3 8 8 ~ 8 .  15388 has not yet been carried out, analogy to 

the Hiah-Ti Aoollo 17 basalts and the Apollo 
12 ilmenite bssalts suggests that the -high 

Sm/Nd ratio in the source region of 15388 implies a significant CPX component. Thus, the 15388 
basalt represents a distinct magma type and source region contributing to the basalts collected at the 
Apollo 15 site. Heterogeneity of the lunar mantle source regions contributing to the production of 
low-Ti basalts is also implied, as was previously inferred from the Nd-isotopic measurements for 
Apollo 12 basalts (12). 
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