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Guided by the results of calculations by Tancredi, Rickman and Greenberg (1994, Astron. Astrophys. 286, 659 –
682) on the propagation of an amorphous-ice to crystalline phase-change front in an amorphous water-ice simu-
lated comet nucleus, we hypothesize that the strata and intra-strata layers seen in the interior of 67P/Churyumov-
Gerasimenko are the result of the rapid passage (within ∼2000 y) of horizontally fronts throughout the interior of
the comet during its late stage orbital evolution as a Centaur. The bi-modal rates of propagation of the fronts (an
essentially stationary “quiescent” mode over short radial distances alternating with an “active” rapid spurt mode
propagation (∼100 m/y) over much larger distances) lead to the establishment of alternating strata boundaries and
the intra-strata layers. The varied structures found within the strata are the result of different modes of fluidiza-
tion during the active phase. The independence of the layer systems in the lobes (Massironi and 58 colleagues.
2015. Nature 526, 402 – 405) is explained by the postulated break-up of the comet from a bi-lobate shape into a
close binary configuration at the time of onset of crystallization that weakens the surface. Eventually, the comet
returns to a physically connected bi-lobate shape well after the crystallization of the interior is complete. This
“phase-change mechanism” may eradicate or overprint evidence in the interior structure of the way the comet was
originally formed in primitive times.


