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Result and Discussion:
◆ All A-15 samples studied here show curved/kinked concave upward olivine CSDs, suggests their

similar cooling histories: crystal accumulation, textural coarsening (i.e., growth of larger crystals at

the expense of smaller ones), magma mixing, or two size populations because of two different

cooling rates of one magma (i.e., phenocrysts and matrix).

◆ Large range of cooling rates are shown in A-15 olivine basalt samples (Figs. 1,3), with 15676,12 and

15647,7 having the fastest and slowest cooling rates, respectively.

◆ Most A-15 samples studied here lie within the Endogenous Basalt region in Fig. 3. By contrast, the

two in impact melt region (15676,12 and 15557,94) with largest slopes and intercepts (Fig. 3), may

be of impact origin. However, whole rock siderophile element contents of these “anomalous” A-15

olivine-normative basalts plot with endogenous mare basalts (Fig. 4). This suggests that cooling rate

is the controlling of both impact and endogenous lunar melts, rather than formation mechanism.

◆ Future work will examine the mineral trace element chemistry to further explore the endogenous vs.
impact origin for olivine in these basalt (cf. Fagan et al., 2013).

Figure 1. Whole sample photomicrographs of ten representative A-15 olivine basalts in cross-polarized light, a to j are 15547,7; 15557,94; 15674,5;
15598,10; 15119,8; 15607,6; 15647,7; 15622,20; 15676;12; and 15556,32, respectively. Scale bar is 1 mm in all images.

Motivation: Understand the cooling regimes of 18 Apollo 15 olivine-normative low-Ti mare basalts by calculating olivine CSDs.

Method:
• Construct photomosiaics of each thin section in plane polarized and crossed polarized

(Fig. 1) light. Trace the all minerals of interest and the outline of the thin section. Save
as .png files.

• Process .png files in ImageJ (Schneider et al., 2012) - determines major and minor axes
for each crystal and the area of each crystal and that covered by the thin section (modal
percent).

• Major and minor axis data exported to CSDSlice (Morgan & Jerram, 2006) to determine
the 2D shape in 3D.

• All data exported to CSDCorrections (Higgins, 2000) to sort the crystals based on major
axis length, plotting them in size bins based on the number of crystals present vs. the
natural log of population density (e.g., Fig. 2).
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Figure 2. Olivine CSDs from all A-15 olivine-normative basalts in this study. Uncertainties were calculated from CSDCorrections (Morgan and Jerram, 2006), if
error bars are not visible, they are within the size of the symbol.
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Figure 3. (Left) CSD Slopes
& Intercepts of olivine
from all A-15 olivine-
normative basalts in this
study compared with
basalts and impact melts
from other Apollo sites.
Adapted from Neal et al.
(2015). (Right) Ni - Co
relationships between
lunar impact melts and
endogenous mare basalts
(Neal et al., 2015; Mare
Basalt Database:
https://www3.nd.edu/~cne
al/Lunar-L/).


