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Introduction: A wide spectrum
of damage on mollusk shells includes
mechanical (abrasion, dissolution,
impact, etc.) and biogenic (peeling,
cracking, puncturing, etc.) mechanisms,
with wide-ranging implications to paleo-
ichnology and paleoecology [1]. Round
openings (drillholes/boreholes) produced
by some predatory gastropods (Fig. 1A)
occur on a variety of prey, such as
brachiopods, echinoderms, and mollusks
(Fig. 1B). Named an Oichnus Bromley,
1981 ichnogenus [2], these traces have
been described in the geologic record
from early Paleozoic to recent [3-20].
Different metrics of trace size and

morphology have been used [9,13,14],
although some challenges remain due to
time-consuming measurements or the
lack of original samples [20].

The aim of this paper is to describe
an effective approach to documenting
predation traces on Paleogene shell
specimens (mainly Eocene of the U.S.
Gulf Coast sites), which are housed in the
Invertebrate Paleontology Collection at
The Academy of Natural Sciences of
Drexel University, Philadelphia, USA.
The photogrammetric data are then used
for a rapid and effective image-intensity
analysis of a selected micrograph.

EI%!EI
=]
Buynevich, 1.V., Martinez-Melo A., and Mai, E., 2026. Boring through
museum collections: documenting Paleogene Oichnus predation traces.
European Science and Innovation Congress, Proceedings of the 8™

International Scientific and Practical Conference. Barca Academy
Publishing, Barcelona, Spain, 85-89.

85



Figure 1. Oichnus isp.: A) borehole produced by a predatory gastropod
on a bivalve (image: Craiyon); B) Eocene bivalve shells with Qichnus
extracted from a larger sample.

Methodology: The museum
collection provided an opportunity to
subsample specimens with Qichnus isp.
traces (Fig. 1). Individual shells were
photographed by an  iPhone-15
(maximum zoom setting), with a mm-
scale in  the  background. A
microphotograph was made using an
inexpensive LED-lit micro-lens
attachment with a 200X magnification
(Fig. 2A). The microphoto was sufficient
to identify key components (Fig. 2B) and
an ImagelJ software was used to produce a
color-scale (“heat map”) rendition
(dark/light = blue/red; Fig. 2C) and a
grayscale intensity profile (black = 0;
white = 255; Fig. 2D)[20].

Results and Summary: More
than 40 specimens of Oichnus isp. (O.

simplex; O. paraboloides, and O. ovalis)
were identified on various Eocene shells
from the U.S. Gulf Coast (Figs. 1B, 2B).
An example below shows a beveled
opening of O. paraboloides on a cardiid
shell (Fig. 2B), which is not filled with
sediment. The black background allows
an easy definition of the grayscale pattern,
which is also reflected in profile (Fig.
2D).

In addition, the original image
(Fig. 2B) and the color version (Fig. 2C)
clearly show the exterior valve
sculpturing, with radial ribs (light = red)
and interspaces (dark = blue) expressed in
profile (Fig. 2D). The relative amplitude
of grayscale values can be potentially
used to evaluate the degree of abrasion of
sculptural elements [20].
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Figure 2. Mollusk samples: A) 200X microscope smartphone attachment
with LED light; B) Oichnus paraboloides micrograph in a cardiid shell;
C) red/blue image with white line representing grayscale profile;

D) Grayscale profile showing the exterior shell sculpture — light radial ribs
(R) and dark interspaces or swales (S), as well as the beveled margin (M)
and opening of O. paraboloides (O).

This study demonstrates a rapid,
effective, and low-cost approach for
documenting and measuring a variety of
morphological aspects and bioerosion
traces on shell surfaces in museum
collections. It can be applied in field
conditions, including in situ characteri-
zation of fragile specimens, as well as to
the analysis of archival images (e.g., black
and white photographs) of fossil speci-
mens.
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