Characterization of Overgrowth Structures Formed Around Individual
Clay Particles During Early Diagenesis
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Abstract: The coarse (0.4—2 um) clay fraction of an Albian black shae collected in the Atlantic Ocean (Deep Sea Drilling
Project leg 11) consists chiefly (90—95%) of smectite and 5—10% illite. Both minerals are locally surrounded by overgrowth
structures, such as fine laths about 0.05—0.4 pum long and 0.02—0.1 um wide. Individua laths or assemblages of laths protrude
from the center of smectite flakes at angles of about 60 to each other. Laths occur around illite crystalsin a similar manner or
coalesce into arim that consists of 0.05—0.1-um-size particles. On the basis of scanning transmission electron microscopy: (1)
the center of individual illite crystals consists of a dioctahedral mineral, but the overgrowth structures are Al-Fe beidellites; and
(2) the smectite flakes have highly variable compositions, but correspond chiefly to Fe-Al-beidellite, whereas the overgrowths
are compositionally close to montmorillonite.

The overgrowth structures seem to have formed during early diagenesis. The chemical composition of overgrowths around illite
and smectite tend to be similar in response to the new environment, implying an addition of silica to both materials.
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