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Additional evidence for the drilling behavior of Paleozoic gastropods

FOREST J. GAHN, ALEX FABIAN, and TOMASZ K. BAUMILLER

Although the record of Paleozoic drillholes is long and extensive,
evidence pertaining to the identity of the drillers is sparse. The
most conclusive evidence, a driller ‘“‘caught in the act”, has been
documented only once (Baumiller 1990). In that example, a drill-
hole in the calyx of a crinoid was found directly beneath an at-
tached platyceratid gastropod. Additional evidence for drilling
by platyceratids has been circumstantial, i.e., based on the asso-
ciation of platyceratids with certain blastoids and crinoids, and
the presence of drillholes in other crinoid and blastoid taxa. To a
skeptic, the lack of congruence between drilled and platyceratid-
infested crinoids and blastoids is not sufficient evidence that
platyceratids were the drillers. More conclusive evidence re-
quires examples of drillholes in taxa that are known to have been
platyceratid-infested, preferably from localities where both in-
fested specimens and drilled specimens co-occur.

Two drilled specimens of Arthroacantha carpenteri (Hinde, 1885)
were collected from the Barret Paving Material Quarry in Unit nine
of the Middle Devonian (Givetian) Silica Shale, Sylvania County,
Ohio, USA (Fig. 1). This locality has yielded thousands of speci-
mens of A. carpenteri, many of which are platyceratid-infested
(Kesling and Chilman 1975). Therein lays the importance of the
two specimens: members of a single species, A. carpenteri, are in-
fested and drilled at a single locality.

Evidence that the drillholes were made by infesting platy-
ceratids and not by predators includes: 1) growth scars surrounding
the drillhole, consistent with the size and shape of platyceratids,
2) drillhole position in the anal interray, where platyceratids typi-
cally attach, 3) poorly developed spine facets on the scarred region
of the calyx, suggesting that the gastropods impeded spine develop-
ment where they attached, and 4) swelling around the drillholes, in-
dicating a growth reaction by the host to the drillhole.

Fig. 1. Specimens of Arthroacantha carpenteri (Hinde, 1885) with drill-
holes. Each photograph displays the anal interray, position of the anal vent
(single arrowheads), and the location of platyceratid drillholes (double ar-
rowheads); scale bar 1 cm. Note the presence of a reaction rim surrounding
the drillhole and underdeveloped spine facets below it. Specimens are de-
posited at the University of Michigan Museum of Paleontology (UMMP).
A. UMMP 73711. B. UMMP 73712.

Acta Palaeontol. Pol. 48 (1): 156, 2003

Attached platyceratids are typically positioned over the anal vent
of fossil crinoids and have been most commonly interpreted as
coprophages, feeding on crinoid excrement with no ill-effect to their
hosts (Bowsher 1955). However, mounting evidence suggests that, at
least in some instances, platyceratids were kleptoparasitic, stealing
nutrients from the crinoid gut (Baumiller and Gahn 2002, Gahn and
Baumiller in press). The drilling of Arthroacantha is unique in this
context; all previously reported drilled crinoids bear a long anal tube
which has been interpreted as an anti-platyceratid infestation device
(Keyes 1888). In camerates lacking anal tubes, such as Arthroa-
cantha, a platyceratid could access nutrients directly through the anal
vent. However, Arthroacantha represents one of the only cases of
multi-snail infested crinoids, with a single snail positioned directly
over the anal vent (Kesling and Chilman 1975); in that case, the other
snails were thought to utilize a different feeding strategy (Baumiller
2002). The specimens described herein indicate that this need not
have been the case, as drillholes may have allowed a second platy-
ceratid access to the crinoid hind gut and the nutrients within.

Acknowledgments.—We thank C. Franzén for helpful comments and the
NSF (EAR 9909565) and the PRF of the American Chemical Society for
support.

References

Baumiller, T.K. 1990. Non-predatory drilling of Mississippian crinoids by
platyceratid gastropods. Palaeontology 33: 743-748.

Baumiller, T.K. 2002. Multi-snail infestation of Devonian crinoids and the
nature of platyceratid-crinoid interactions. Acta Palaeontologica Polo-
nica 47: 132-139.

Baumiller, T.K. and Gahn, F.J. 2002. Record of parasitism on marine inver-
tebrates with special emphasis on the platyceratid-crinoid interaction.
In: M. Kowalewski and P.H. Kelley (eds.), Fossil record of predation.
Paleontological Society Special Papers 8: 195-209.

Bowsher, A.L. 1955. Origin and adaptation of platyceratid gastropods. Uni-
versity of Kansas, Paleontological Contributions, Mollusca 5: 1-11.

Gahn, FJ. and Baumiller, T.K. (in press). Infestation of Middle Devonian
(Givetian) camerate crinoids by platyceratid gastropods and its implica-
tions on the nature of their biotic interaction. Lethaia.

Hinde, G.J. 1885. Description of a new species of crinoids with articulated
spines. The Annals and Magazine of Natural History 5th Series 15:
157-173.

Kesling, R.V. and Chilman, R.B. 1975. Strata and megafossils of the Middle
Devonian Silica Formation. University of Michigan Museum of Paleon-
tology, Papers on Paleontology 8: 1-408.

Keyes, C.R. 1888. On the attachment of Platyceras to Paleocrinoids, and its
effects in modifying the form of the shell. American Philosophical Soci-
ety Proceedings and Transactions 25 (128):231-243.

ForestJ. Gahn [gahnf@byui.edu], Department of Geology, Brigham Young
University, Idaho, Rexburg, ID 83460-0510, USA;

Alex Fabian [blastoid@glasscity.net], 7016 Jackman Road, Temperance,
MI 48182, USA;

Tomasz K. Baumiller [tomaszb@umich.edu], Instytut Paleobiologii PAN,
ul. Twarda 51/55, PL-00-818 Warszawa, Poland and Museum of Paleontol-
ogy, University of Michigan, 1109 Geddes Av., Ann Arbor, MI 48109, USA.

http://app.pan.pl/acta48/app48-156.pdf


https://www.researchgate.net/publication/265044140

