Shape (log L/H)

Female Actinocythereis purii

Sexual selection and sexual dimorphism trends in cytheroid ostracodes from the U.S. Coastal Plain
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INTRODUCTION

Sexual selection often causes species to evolve costly
traits

Whether these costly sexually dimorphic traits increase
or decrease species’ adaptability, and ultimate
longevity, is debated’

Unlike most fossils, male and female cytheroid
ostracodes can be distinguished by their shape, and
they have been abundant since the Mesozoic”

We measure sexual dimorphism in 26 species of
cytheroid ostracodes from the Late Eocene and
compare their dimorphism to that in the Paleocene and
Cretaceous

We test whether there was extinction selectivity with
respect to dimorphism in the Eocene, as there was in
the Cretaceous'
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Figure 1: Distribution of size and shape dimorphism observed in the Cretaceous,
Paleocene, and Eocene for (A) all species measured, (B) the family
Trachyleberididae, (C) the family Cytherideidae

Extinction Selectivity

post-Red Bluff

Red Bluff Clay

EOCENE-OLIGOCENE EXTINCTION

L B et et e e e o e E— — — S—— -

Pachuta Marl 000X C X X Size
C Dimorphism
O
o Cocoa Sand Jlcellcolle” ceccelilielleelfctgeellctc s ) O |0l [0 B <o
49,
E L B <o
— =  North Twist Upper  @m®| [O[& ecceec]le) o ¢ X Q| 1] 1P
@) ~ B <01
- 0

North Twist Lower [ © Qa8O|0(0] €30 Q|C [ Jle® Q[ |30 |CO 0

B
Upper Marl |Q eccel(o)lelle ge) cae geeo) @] (e )
Greensand e
Species

Figure 2: Stratigraphic occurrences of 106 species from the Eocene”*” (Greensand
to Shubuta formations) to the Oligocene (Red Bluff Clay and younger formations)
show a major extinction at the Eocene/Oligocene boundary. The extinction was not
significantly selective based on size dimorphism (indicated by color).

REFERENCES

1. Fernandes Martins M. J., Puckett T. M., Lockwood R., Swaddle J. P., and Hunt G. (2018). High male sexual investment as a driver of
extinction in fossil ostracods. Nature 556, 366-369.

2. Hunt G., Fernandes Martins M. J., Puckett T. M., Lockwood R., Swaddle J. P., Hall C. M. S., and Stedman J. (2017). Sexual dimorphism
and sexual selection in cytheroidean ostracodes from the Late Cretaceous of the U. S. Coastal Plain. Paleobiology 43(4), 620-641.

3. Huff W. J. (1970). The Jackson Eocene Ostracoda of Mississippi. Mississippi Geological, Economic, and Topographical Survey 114, 1-289.
4. Howe H. J. (1977). Areview of the Jacksonian-Vicksburgian boundary in the east-central Gulf Coast by means of ostracoda. Gulf Coast
Association of Geological Societies 27, 291-298.

5. Hazel J. E., Mumma M. D., and Huff W. J. (1980). Ostracode biostratigraphy of the lower Oligocene (Vicksburgian) of Mississippi and
Alabama. Gulf Coast Association of Geological Societies 30, 361-401.

6. Laake J. L. (2013). RMark: an R interface for analysis of capture-recapture data with MARK. AFSC Processed Rep 2013-01, 25.

7. Scrucca L., Fop M., Murphy T. B., and Raftery A. E. (2016). Mclust 5: clustering, classification and density estimation using Gaussian
finite mixture models. The R Journal 8(1), 205-233.

& @ Smithsonian

CONCLUSIONS

Strong size dimorphism did not evolve again in the 30
million years after the Cretaceous, suggesting either
sexual selection for sperm competition waned or
extinction selectivity against dimorphism persisted

Size dimorphism has decreased within families, so the
overall decline in dimorphism is not due to a change in
which major taxa dominate

Dimorphism did not affect species’ likelihood of going
extinct in general. Extinction rate increased at the
Eocene-Oligocene boundary, with some indication that
high dimorphism became less favorable at this time

If there is no pervasive selectivity against dimorphism,
then the lack of extreme dimorphism in the Eocene
suggests there was no longer strong sexual selection
favoring extreme body size in males

FUTURE WORK

In order to be confident extinction selectivity against
dimorphism occurs in the Cretaceous but not the
Eocene, our sample should span more time and taxa, so
we have comparable statistical power for both intervals

In order to understand why size and shape dimorphism
vary independently, we would like to better understand
how sexual selection affects the extremity of shape
dimorphism

We are also interested in testing for extinction

selectivity against parthenogenic (asexual all-female)
populations in the Cretaceous, Paleocene, and Eocene
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