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prove either of these two hypotheses, but we do have some 
indications supporting the second hypothesis.

Both ammonoid and bactritoid conchs most likely had 
a gas-filled phragmocone during the animal’s lifetime 
providing them with approximately neutral buoyancy (e.g. 
Hoffmann et al. 2015, Naglik et al. 2016, Yacobucci 2018). 
For some time after their death, gas may have remained 
within the phragmocone, thereby facilitating floating. This 
does not apply to the associated bivalves and gastropods, 
of course. Amler (2004: 156) stated that Guerichia was an 
attached suspension feeder and possibly lived attached to 
floating algae. While this does not represent a hard evidence, 
algal remains are moderately abundant in the Hangenberg 
Black Shale. Chondrites can be seen as an indicator of low 
oxygen levels (e.g. Röhl et al. 2001, 2002), which is further 
supported by the absence of benthos such as brachiopods, 
corals or trilobites. Bryozoans occur occasionally, but only 
encrusting cephalopod conchs, which might have floated 
while the colony was alive. Hence, while we cannot fully 
prove that there was no benthic life that depended on normal 
oxygen levels, all the fossil organisms we found there so 
far may have floated (either attached as pseudoplankton 
or as real plankton) or swam actively (living cephalopods 
and chondrichthyans; Klug et al. 2016). We therefore 
suggest that the clusters of bivalves or cephalopods were 
perhaps floating for some time, maybe held together by 
algae (compare Nützel and Mapes 2001, Mapes and Nützel 
2009). Nevertheless, these occurrences described here 
also resemble neritimorph egg capsules (Bandel 1982, Tan 
and Lee 2009) and thus might represent remains of eggs 
deposited on the conchs after they had settled on the sea-
floor. If the eggs were laid while afloat, the gastropods would 
have lived as holoplankton, a mode of life known only from 
Mesozoic and younger deposits (Nützel 2014, Nützel et al. 
2016, Tajika et al. 2018); this renders the interpretation as 
eggs being deposited on a fossil raft somewhat unlikely. It 
is also conceivable that this happened in a shallower area, 
where oxygenation of bottom waters was normal and later, 
the conchs with the egg capsules were washed into these 
somewhat deeper parts of the basin.

Conclusions

We found circular imprints of 0.5 to 1 mm diameter 
on a bactritoid conch and an ammonoid conch from the 
Hangenberg Black Shale of the southern Maïder region. 
Due to their size, shape (imprinted margins), clustered 
occurrences and similarities to other fossil and recent 
occurrences, we interpret them as fossilized gastropod eggs.

In one case, these eggs are attached to a bactritoid that 
forms part of a cluster with two ammonoids and a gastropod. 
While the gastropod presence supports the interpretation 
that the occurrences were gastropod eggs, this clustering 
cannot be explained by stratinomic processes but rather by 
the possibility that shells of various mollusks formed rafts, 
possibly held together and afloat by algae. This is further 
corroborated by the black shale facies suggesting poor 
oxygenation and thus a low diversity benthos. However, 
other interpretations of these structures are possible and 
more material is needed to test this hypothesis.
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