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Figure S1. Light microscopy (LM) and SEM imaging of the Ellerbeckia frustules. (a) LM imaging of the
Ellerbeckia frustule with two diatoms linking to form chain, (b) SEM imaging of the protrusions from a
broken Ellerbeckia frustule, the protrusions located inside the frustule wall, (c) high magnification side
view of one protrusion, (d) SEM imaging of the Ellerbeckia frustule (a) prepared for the TEM lamella (e).

Figure S2. Data analysis of Ellerbeckin mantle wall with cylindrical diameter of 60 um. (a) Part of the
unfolded frustule wall, (b) FFT analysis of pores on the frustule wall, (c) the magnified imaging of the red

area in (a).
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Figure S3. FFT analysis the unrolled surface wall of Melosira frustule.
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Figure S4. Chemical composition analysis of Ellerbeckia in the region of valvocopula. (a) TEM image of part
of the valvocopula, (b) elemental mapping of the area in red rectangle of (a), (c) element contents in this
upper part. Pt and Ga content arises from the FIB preparation. Scale bar in (b): 0.5 um.
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Figure S5. LM and SEM imaging of the Melosira frustule. (a) LM imaging of the Melosira frustule, (b and c)
the same frustule from (a) prepared for the TEM lamella of the linking region of two valve faces.
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Figure S6. TEM imaging and EDX of Ellerbeckia in the center of the intaglio valve face. (a) SEM image of
the Ellerbeckia intaglio valve face, (b) TEM imaging of the red area in (a), (c) high magnification image of
the green area in (b), (d) line spectrum of elements in red double arrows of (b).



Figure S7. Nano-XCT images of Thalassiosira lacustris in valve view (a, c) and in girdle view (b, d) with
valve diameter of 24.5 pm (a, b) and 17.7 pm (c, d), respectively.

Table S1. Structure parameters of the frustules from Thalassiosira lacustris

Valve Valve Mantle wall Copula
sample diameter thickness thickness thickness
(CD) (VT) (MWT) (CT)
pum pum um um
Thalassiosira lacustris 01 245+0.1 1.21+0.08 1.3+£0.1 0.95+0.03

Thalassiosira lacustris 02 17.7+0.4 1.20 + 0.09 1.18 +0.08 0.97+£0.11




