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Introduction: Spinel symplectites occur in dunites collected on the Apollo 17 mission to the Taurus–Littrow 

valley on the south-eastern edge of Mare Serenitatis. Several studies have discussed the origin of the dunites and their 

symplectites [1-3]. The interpretations fall into two major categories: shallow formation as olivine cumulates in the 

lunar crust, and deep formation within the lunar mantle  Samples 72415 to 72418 were taken from a clast from boulder 

3, station 2. They are composed of pale-green, translucent olivine grains up to 10 mm in size, set in a fine-grained 

matrix. This study investigates the various types of spinel symplectite textures in samples 72415,4, 72417,9003 and 

TS 72415,53 and will discuss the different hypotheses of their formation. Micro-CT imaging has established the three-

dimensional texture of the symplectites and the relationships between symplectites and the olivine grains.  

Electron microprobe results: Olivine grains show a range of sizes, from 0.6-1.7 mm to ~50 μm, and have Mg# 

of 87-88. Irregular fractures, undulose extinction and mosaicism of the olivine indicate shock pressures ~50 GPa. 

Clasts showing symplectite textures are randomly distributed. Several types of spinel symplectites have been identi-

fied. One common symplectite (Type A) is between spinel + cpx ± opx ± Fe-Ni metal. Spinels in Type A intergrowths 

have Mg# = 50 and Cr# = 65. Another (Type B) is between sp + an ± cpx ± Fe-Ni metal and is closely associated with 

olivine. Type B spinels have Mg# = 56 and Cr# = 56. A third symplectite (Type C) is only found inside olivine clasts 

and is composed of sp + cpx ± opx ± an. Spinels in type C have Mg# = 52 and Cr# = 73. A fourth symplectite (Type 

D) is also only found inside olivine clasts either as linear channels or spinel blebs isolated on the rim of an olivine 

clast. Type D structures are composed of sp ± cpx with spinels having Mg# = 47-55 and Cr# = 67-75. 

Micro CT results: Micro-CT analysis confirmed that spinel occurs in several different textural types of varying 

size, shape and mineral associations within the dunite fragments. These include: Type A spinel-pyroxene clusters 

which are single grains with randomly orientated elliptical (~ 0.3 mm) intergrowths of highly vermicular spinel within 

pyroxenes (cpx>>opx). Individual spinel branches are in contact with each other and thus the spinel forms a single 

crystal. Some Type A clusters have angular margins indicating that the cluster has been fractured. Anorthite-bearing 

Type B clusters are large intergrowths with a less vermicular and blocky spinel. Many individual branches of spinel 

are visible throughout the cluster. Individual spinel branches are elongate and form linear features that often terminate 

in highly elliptical and very flat plate-like structures. These anorthite-rich clusters do not show any textural evidence 

for fracturing. Type C are tiny spinel-pyroxene inclusions inside olivine grains but cannot be easily imaged in 3D by 

CT scanning because of their small size. These intergrowths are ~30 μm in diameter. However, 2D slice images show 

small specks of high-density spinel inclusions randomly distributed in olivine grains. Type D are tiny spinel/pyrox-

ene/olivine reaction rims. These are 75 µm in average diameter, and only occur on the edges of olivine grains. These 

are also difficult to analyse in 3D by CT but can be identified in 2D slices. 

Discussion and Conclusion: We have identified four spinel textural types in the lunar dunite via EMPA and 

micro-CT. Each textural type is defined by its chemical composition and relationship with olivine. Each represents a 

different stage in the history of the rock. Textural type A is the product of a solid-state metamorphic reaction brought 

on by decompression of garnet, the original high-pressure Al-phase in the lunar mantle. The Apollo 17 dunite is a 

fragment of the lunar mantle formed by crystallisation of the LMO in the garnet peridotite facies (22 kbar, 420 km), 

brought to a shallower part of the lunar interior by mantle overturn. During this decompression garnet + olivine reacted 

to form large elliptical Type A spinel + pyroxene symplectites. This sub-solidus part of the rock’s history is in agree-

ment with that proposed by [1] and later endorsed by [2]. Type A is the oldest of the spinel symplectite textures. 

The other three spinel textures were formed from igneous melts. Types C and D are much smaller than Types A 

and B, and have an exsolution origin, possibly as inclusions of decompression melts that cooled slowly and crystal-

lised. Type C and D are considered igneous textures resulting of melt interaction with the mantle prior to the Serenitatis 

impact event. Type B ol + an + sp symplectites have a shallower origin because they contain plagioclase. They were 

formed by the interaction of shock melts and mantle olivine.  Their linear features were formed by injection of silicate 

melt into fractures in olivine crystals. This is in agreement with the origin proposed by [2]. Thus, they are related to 

the impact event which excavated the rock from the mantle to the lunar surface. Type B represents the youngest spinel 

texture and was most likely formed from impact melts during the Serenitatis event. 
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